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Homesteading 
Then  and  .Voi 
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\Yhat  of  Tomorrow? 


01  n  i-  KO >  i  COVER 


\\  hni  of  Tomorroir? 

Your  guess  i«  us  RIMH!  ax  thai  of  vet- 
eran Dave  H.  Law,  Jr.,  In-  wife,  or  son 
David  .l.i mi  -.  However,  he  has  a  slight 
in. 1 1  ui  n  "I  hope  over  most  of  us  because 
of  his  1 1 1  l.mi.iiinii  laini  on  the  Des- 
rlmtes  project  in  central  Oregon.  To 
help  him  develop  his  land,  he  and  his 
family  will  have  the  advice  and  help  of 
reclamation  land  specialists  who  are  co- 
operating with  State  and  national  agen- 
iii-  to  help  new  settlers  such  as  these. 

"urn--.-     will     mil    riillH-    iitrrniullt lull 

there's  a  new  year  ahead. 


M.I:;!  ,•  C*pl«a  "i   the  I  If  I 
Arailable 

For  ili>-  benefit  of  our  subscribers  and  others 
wlii>  uould  like  to  purchase  individual  copies  of 
particular  issues  of  the  RECLAMATION  EKA,  the 
following  rales  have  been  established: 

Cents 

I    copy 15 

6  to  9  copies 12 

10  to  50  copies 10 

50  or  more  copies 8 

A  limited  number  of  back  copies  are  available, 
except  for  the  September  issue. 

Make  out  check  or  money  order  to  the  TREAS- 
URER OF  THE  UNITED  STATES  and  send  re- 
quest to  the  Bureau  of  Reclamation,  United  States 
Department  of  the  Interior,  Washington  25,  I).  C. 
Please  do  not  send  stamps.  For  small  orders,  coins 
will  be  accepted. 


>r..ni  corn  by  *t«"l'T  Itaioniuaaen.  rrfli*  I:  back  <-o»et. 
National  P.tk  SOTlct.  U.  S.  Dvpl.  ol  the  Interior;  paf.  1 
phot*  br  Borrow  Ljroo..  Cblel  Inlornuilo*  Often.  Bu- 
rn* of  KocUnullon;  pafe  4  (lop)  photo  br  Barrow  Lyou; 
pafe  *  (bollon)  pkolo  by  Bra  i;i«b«.  ir,i..i,  II;  pa«» 
$.  t  and  7  pkoloe  br  SI..UT  Raaaaiiuwn;  pafe  *  draw. 
i»<  br  Jokn  f.  Underman.  ..4  pkolofiapk  br  Joaapk  S. 
Klnc.t»rrr.  both  ol  lh«  Office  ol  the  Cklel  Knfinerr.  Hurrau 
ol  Backnaiallon.  Dm.rr  Colo.;  pace  10  pkolo  ol  Bgrel 
In  Ik*  MW  Imrtlor  Huil.lin».  W..Mr>fu,n.  D.  C..  br  Ik* 
Ute  /ok*  Sleo.ri  l.uitr;  pet*  11  (lop)  pkolo*  by  We*l*r 
CKoMM.  H'»M  N.««  pkol»criph«.  KUnulk  F»IU.  O>«|.. 
Ibotloa)  lower  Ml  pkolo  br  Ikt  Burmm  ol  Unit  M>D««< 
•.nil.  U«llW  Sl»n»  l>-|..rtm,nl  ol  lk«  Inlrrior.  •nil  lowrr 
rl(kl  pkolo  br  lk«  \4tlon<l  I'irk  Vr.iif:  p>(>  12.  three 
pkolo.  on  Ml  p»«l  br  l-«  BuroM  ol  Una  M.n.I-m.nl ; 
rmm  kMlMi  pkolo  br  lk»  Biirml  ol  L»d  M>i»fr»inil: 
»»•«.  rlfkl  pkolo  br  fr«nk  B.  Poovror.  rrftao  I :  l..«.r  tliSt 
pkMo  br  B»  Chk>;  |»<~  14  .».)  IS  pkoloo  by  Iko  N.. 
ll«Ml  Park  I.I.K.;  and  pafat  U.  17.  and  II  pkol<x  br  tr» 
••••lilllo  Powaf  AJ~ioi.ir.lln..  U.  «,.  D«pl.  of  Ike  Interior ; 
••«*  21  cartoon  br  Tom  t.  Lawlor,  Apokan*.  Walk. 
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W^  33-  B  V 

In  Return  for  Less  Than  1  Billion  Dollars  ($993,056,468)  in  Federal 
Funds  Invested  in  Reclamation  Projects, 

THE  BUREAU  OF  RECLAMATION  HAS 

IRRIGATED       more  than  4,000,000  acres  of  arid  and  semiarid  lands 

and 
OPERATED         52  reclamation  projects, 

WHICH  IN  TURN  PRODUCED 

Over  4  billion  dollars  ($4,442,792,686)  worth  of  crops  from  1902  to  1945. 
Over  400  million  dollars  ($435,184,395)  worth  of  crops  in  1945  alone. 
A  record  yield  of  $103.72  per  acre  in  1945. 

RUILT 31  power  plants 

GENERATING over  13  billion  kilowatt-hours  (13,172,988,977)  annually, 

WHICH    DROUGHT    IN    POWER    REVENUES 

Amounting  to  nearly   113  million  dollars    ($112,843,610)    from   1909 

through  1946. 

Over  21  million  dollars  ($21,158,862)  in  1945  alone. 
And  make  the  Bureau  the  largest  single  power  producer  in  the  world. 

MADE  CONSTRUCTION  HISTORY  BY  CREATING: 

World's  Largest  Power  Plant BOULDER  (Arizona-Nevada) 

generating  capacity,  1,034,800 

World's  Largest  Concrete  Dams GRAND  COULEE  (Washington) 

SHASTA  (California) 
BOULDER  (Arizona-Nevada) 

World's  Largest  Man-made  Lake LAKE  MEAD  (Arizona-Nevada) 

capacity  of  31,141,755  acre-feet 

World's  Longest  Man-made  Lake FRANKLIN  D.  ROOSEVELT 

(Washington) 
151  miles  long 

World's  Longest  Irrigation  Tunnel ALVA  B.  ADAMS  (Colorado) 

13  miles  long 
BUILT  BY  JUNE  30,  1946 

15,325  miles  of  irrigation  canals 

168  storage  and  diversion  dams 

355  tunnels  with  a  combined  length  of  566,521  feet 

219,670  canal  structures 

3,143  miles  of  waste  water  ditches  and  drains 

13,902  bridges 

23,816  culverts 

6,244  flumes 

335  pumping  plants 

2,516  miles  of  transmission  lines 

625,574,739  cubic  yards  of  material 
34,123,144  cubic  yards  of  concrete 
38,870,583  barrels  of  cement 


\nii  Also 

Excavated 

Rock-Poured 

Used 


P.  S.    The  Bureau  is  note  building  the  world's  highest  earth-fill  dam, 

ANDERSON  RANCH  DAM  in  Idaho,  and  the  world's  longest  irrigation  canal, 
theFRIANT-KERNCANALinCalifornia  (156  miles  long). 


Letters  to  the  Editor 


An  Maine  tin  fit 

OCTOBER  21,  1946. 

GENTLEMEN:  I  am  happy  to  say  that  the 
magazine  RECLAMATION  ERA  is  arriving 
regularly  without  very  much  delay. 

I  am  very  much  pleased  with  this  and 
find  the  RECLAMATION  ERA  a.*  intcn--iin- 
as  it  was  before  the  war.  I  shall  be  very 
glad  if  the  Bureau  of  Reclamation  will  send 
me  any  interesting  materials,  for  I  am 
deeply  interested  in  the  teaching  of  geog- 
raphy and  of  conservation. 
Yours  very  lrul>. 

KllNl  -|    J  M  KMIN. 
Professor,  University  of  Main,: 

Orono,  Maine. 

1  aniiiliuns  Han-  U>«'ff*. 

Too  .  .  . 

CRESTO.V  BRITISH  COLLMBIA, 

CANADA, 

SEPTEMBER  26.  1946. 
DEAR  EDITOR:  In  your  June  issue  we 
find  an  illustrated  article  entitled  "The 
War  Against  Weeds."  which  pertains  in 
particular  to  weeds  in  ditches  and  their 
eradication. 

In  our  drainage  districts  we  are  very 
much  bothered  with  weeds  and  therefore 
much  interested  in  the  new  method  of 
chemical  warfare  which  you  illustrate  in 
the  above  issue. 

Will  it  be  possible  through  the  RECLA- 
MATION  ERA   In   nlilain    more    information 
on  this  chemical  treatment  and  the  appa- 
ratus required?    If  this  is  not  to  be  so  would 
von  advise  where  I  can  address  Mr.  Bal- 
"•m.  the  writer  of  the  article  in  question? 
Thanking  you  in  the  above. 
Yours  xcrx  trills. 

GUY  CONSTABLE, 
President,  Koolenay  Valley, 
Associated  Drainage 

(Editor'*    note:    Canadian    reader 

'  ../i,/n/,/,  \  nil,  ,,ln ,n  ha*  /,,  ,  ,,  rillli'il 
i<>  lln-  Hurt-tin  of  Reclamation'*  pre- 
liminary ixnue  nf  Control  of  II  ,-.•//>  on 
Irrigation  Sy*lem»,  a  ...//,/,,,/,,  //MI  , 
manual  li»ted  in  our  RECLAMATION 
RKADIM;  •  .  in.,,.  Although  there  it 
../i/>  <i  liniiti-,1  tupfily  of  thin  /.///,//,„ 
lion,  a  refined  remion  trill  he  iimued 
later  for  wide  dittrihution.) 

On  Corralling  ih,    t  olorado 

NOVEMBKH     I').   1946. 

l'»  \H  MR.  MARK  WELL:     I  am  deeply  in- 
drblrd  to  you  f..r  \..nr  very  great  kin.! 
in  -••ruling  |.,  me  tin-  lfn  i  \  \i  \IMIN  ERA  for 
^••|.l.-nil.er.  (I,  I,,|MT.  and  Novrmhrr.  whiib 
I   nave  prruwd   with   thr  gn-jiii-t    nr 
rnd  which  contain  the  thrilling  and  i..m.m 
i"     -I.TX    entitled.   "Corralling    th.     i 


rado,"  of  which  development  I  had  a  more 
or  less  important  part,  in  a  legislative  wax. 
covering  a  10-year  period. 

I  also  enjoyed  reading  the  article  by 
Frank  A.  Banks  on  the  Columbia  River 
project,  with  which  our  Committee  on  Irri- 
gation and  Reclamation  had  a  great  deal  to 
do  during  its  initial  stages,  having  visited 
with  the  committee  on  two  occasions  the 
projected  improvement,  especially  the 
Grand  Coulee  dam  site  prior  to  my  retire- 
ment from  Congress,  in  March  1933. 

The  photographs  are  also  most  interest- 
ing. e<peeiallx  the  one  on  page  243  of  the 
November  issue  taken  in  the  rear  of  the 
White  House  on  the  21st  day  of  December 
1928,  on  which  date  President  Coolidge 
signed  the  bill  making  the  Colorado  im- 
provement possible.  It  is  said  to  observe 
that  of  the  six  men  in  the  photograph  only 
former  Congressman  Swing  and  myself 
survive. 

It  is  most  gratifying  that  you  and  your 
associates,  most  of  whom  have  come  into 
the  service  since  my  retirement  from  Con- 
IMI-S.  are  enthusiastically  and  successfully 
carrying  on  the  reclamation  policx  initi- 
ated nearly  a  half  century  ago.  No  other 
policy  of  the  Government  has  accomplished 
as  much  toward  contributing  to  the  general 
welfare  of  the  people  of  the  Nation,  and 
created  more  real  wealth  and  ccimfort  for 
the  masses,  from  what  was  theretofore 
worthless.  The  history  of  the  accomplish- 
ments of  the  Reclamation  -Service  is  a 
monument  to  the  initiative  and  industry  of 
farseeing  men  of  courage,  and  the  skill  of 
the  engineers  and  their  coworkers.  I  am 
proud  of  having  been,  in  a  small  way,  one 
of  those  who  participated  in  the  bringing 
about  the  great  development  of  the  arid 
West. 

Sincerely  yours. 

ADDISON  T.  SMITH, 
Attorney  at  Law.  l*-~>*  Columbia  Road, 
Washington,  f).  C. 

( Editor" x  note:  Mr.  Smith  tra»  for- 
merly i-hairmim  of  the  House  Commit- 
tee on  Irrigation  and  Reclamation. ) 

*o  H »«•  Mtai: 

NOVEMBER  21,  1946. 
Di  XK  EDITOR:    We  will  be  only  ton  glad 
I"    exchange    with     \,,ur    publication,    the 
RECLAMATION   I  in.   f,,r  our  magazine,  bi- 
monthly. I'nlili,  Oniirrship  of  Public  I  til- 

III,    V 

We  are  so  happx   to  again  !«•  receiving 
ill'    I  HA.     Its  new   form  and  style  is  vital 
and  exlremelx    interesting  and   in-piring! 
Sincerclx    \niirs. 

El.KANoH    SlMETII. 

Assistant   *•;  t,-inr\.  I'nhli,    On  „,  /  %/u), 
Lritfue  of  America. 


For  Your  Art  Collection 

Write  to  the  Bureau  of  Reclamation. 
I  nited  States  Department  of  the  Interior. 
Washington  25.  D.  C..  for  photographs  >uil- 
able  for  display  or  framing  x\hich  appear 
in  this  issue.  This  does  not  «/i/»/v  to  \>hoto- 
graphs  «•///••//  ,-nrry  outside  i-n-dit  liin-s.* 

CONTACT  PRINTS,  sin;;!.-  weight  glossy 
paper,  are  available  at  the  following  pri.-e- 
only  if  size  of  ne^utivi-  permits.  Most  Bu- 
reau of  Reclamation  negatives  are  8  by  10 
inrn'--  nauner** 

'•in  h  i 

4  by  5  inches  (or  smaller)  ______________  $0.15 

5  by  7  inches  ___________________  20 

8  by  10  inches  ________________________         ,40 

ENLARGEMENTS: 

4    by    5    inclir-     im     -mallrri 


.40 
.60 

1   _'~. 

1..">(I 
2.  5() 
3.00 
5.00 
6.00 
8.00 

.  ft. 


____________________ 

.)  h\   7  iiu-lio  single  weight   (k>6l7_. 
8  by   10  inches  single  wi'iylu  nlnssv-- 

1  by  14  inches  single  weight  glW 
11  by  H  inch,-.,  double  w.-i^ln  nial___ 
16  by  20  inches  double  weight  inal  ___ 
20  by  21  inehe>  ilnnlil,-  Meij-lu  mal  ___ 
24  by  30  inches  double  wcighl  mal... 
24  by  36  inches  double  »,-i.;lit  mal__ 
30  by  -10  inches  double  »ei^ln  niai  __ 


.      . 
Over  30  by  40  inches  double  weight  mat..  $0.  85 

Recent   Project   Maps 

Published  hy  the 
Bureau  of  Kec-lamation 

Western  half  of  the  I  nited  States  show 
ing  Reclamation  projects  and  the  7  regions. 
Map    No.    44-14.    revised    October    1945. 
Size  16  by  20  inches.  FREE. 

Orland  project,  California.  Map  No. 
45-45  (supersedes  No.  21880).  Blue, 
green,  and  black.  Si/e  !i  bx  In'.,  inches. 
price  10  cents. 

Grand  Valley  project,  Colorado.  Map 
No.  45-40  (supersedes  Nos.  23888  and 
23888A  I  .  Green,  brown,  blue,  and  black. 
Size  16  by  26  inches,  price  25  cents. 

Klamath  project.  Oregon-California. 
Map  No.  45-52  (supersedes  Nos.  27450 
and  27450A  I  .  Black,  blue,  green,  and  red. 
Size  16  by  20  inches,  price  2~> 


Motion    Pictures 

The  Bureau  of  Reclamation  distributes 
16  mm.  motion  pictures  relating  to  it> 
activities.  The  films  will  be  loaned  the 
borrower  w  illing  to  pax  the  express  charges 
both  ways.  The  list  follows: 

iDi-lrihuli-d   from   the    Kureaii   of   Reclamation 

uitii  ,-.  WnUagtra  2.1.  1).  <:.  i 

Boulder  Dam  .............  5  iwl»   (silent) 

Uniililer  Dam...  ..........  4  rwU   <  sound  i 

Kei  Imitation     in     rhr     Arid 

*•'•'  .......  -  .....  ------   1    rrrl     isoundl 

FundamrnlaU  of  Irrinalion.   3  rreU 
Irrigaled     I'.I-I.H,-     (Koda- 

•I""!"'-1     ..............  2  rrrl. 

Kiublinu      Weed-       i  kmla- 

'hroinei  ...............  3  rrrli.    i-oundl 

MraMirrmrnt       of       Water 

ikodarhr..iiiei  ..........  3  rrrl> 


In     ..f.lmnj     n..,..       ..,     |.l,..l. 
«lll|».       XI.  kr    ,  hr,  k     ,., 

Ittr  TrMMm  ol   Ihc   I  niir,!    M.ir,   .„.! 
Ihr    CnHtataMT.    M.i,r..i    ol    Hn  limit!,.  n. 
piMmrnl     ,.l    Ihf    lnl-,..,i.     »..!,,  „,!..„     « 


|.|,..     ,.|>-..r    .1..    not 
,,     „„!„    ,,.,,h|,    ,.. 

r..   ,..,,,    ,,,,|r,    i,. 
nil,.  I    Mil,.    |l, 
i      i 
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/  Finally  Struck  It  Rich 


by  C'  deVERE  FAIRCHILD 

Reclamation  Farmer,  Yakima  Valley,  Wash. 


The  Land  of  the  Midnight  Sun  has  been 
an  emotional  inspiration  to  writers  of  prose 
and  poetry  for  many  decades. 

To  me — one  who  spent  several  years  in 
the  frozen  North  during  the  Klondike  gold 
rush — the  green  trees,  the  fertile  fields,  and 
the  homes  of  the  Yakima  Valley  in  eastern 
Washington,  while  much  less  spectacular, 
arc  far  more  inspiring.  Let  me  tell  you 
why. 

The  world  was  electrified  by  the  discovery 
ol  gold  in  the  Klondike,  and  the  mad  rush 
that  resulted  was  a  natural  reaction  to  the 
lure  of  the  Yukon.  In  the  year  of  1898  I 
stood  for  the  first  time  on  Gold  Hill,  a 
portion  of  the  glacial  drift  which  had  trans- 
formed gold  bearing  quartz  ledges  into  the 
placer  form  of  nuggets  and  gold  dust. 
These,  deposited  in  the  various  pay-streaks, 

made  the  Klondike  famous.      . .  . 

\>  I  gazed  upon  the  scene,  my  imagina- 
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tion  carried  me  back  into  the  ages  of 
antiquity  when  the  mighty  glacier  was  alive, 
and  then  through  the  periods  of  time  when 
the  musk  ox  and  the  mastodon  grazed  the 
area. 

At  last  I  had  reached  the  end  of  the 
Yukon  trail.  It  was  thrilling  to  see  the 
cluster  of  log  cabins  on  each  500-foot  claim 
along  Eldorado  and  Bonanza  Creeks,  and 
the  winding  defile  among  the  abrupt  sloping 
hills.  The  Eldorado  flowed  into  the  Bon- 
anza at  the  foot  of  Gold  Hill.  Twelve 
miles  downstream,  the  latter  creek  emptied 
into  the  Klondike  River,  which  in  turn,  2 
miles  below,  ran  into  the  Yukon.  At  the 
confluence  was  situated  the  city  of  Dawson. 

I  was  thrilled  by  the  knowledge  that  90 
feet  below  where  I  stood,  miners  were  thaw- 
ing the  frozen  pay  streak  and  "rocking"  the 
pay  dirt.  I  felt  well  rewarded  for  the 
laborious  packing  over  Chilkoot  Pass,  the 


backaches  from  "whip-sawing"  on  the 
shores  of  Lake  Lindeman,  the  nervous  strain 
of  "shooting"  Miles  Canyon,  White  Horse, 
and  Five  Finger  Rapids,  and  for  the  physi- 
cal monotony  of  rowing  a  boat  600  miles. 

Forty -eight  years  later,  in  the  year  1946, 
I  stood  on  one  of  the  scenic  high  points  over- 
looking the  Yakima  Valley.  Hundreds  of 
homes  were  visible.  The  orchards  and  irri- 
gated fields  in  their  regularity  of  alinement 
exemplified  human  accomplishment  and  it 
was  an  inspiration  to  know  that  the  highly 
productive,  farm-studded  areas  below  the 
canal  had  been  transformed  from  sagebrush, 
such  as  I  could  see  above  the  canal,  entirely 
through  man's  own  endeavor. 

As  I  visualize  the  Yakima  Valley  of  to- 
day, having  owned  and  operated  orchards 
for  34  years  without  a  crop  failure,  I  find 
social  and  economic  comfort  in  contrasting 
it  with  the  5  years  which  I  spent  in  the  Klon- 


dike  on  Gold  Hill,  Bonanza  Creek,  Chee- 
chako  Hill,  Adams  Hill,  Dominion  Creek, 
and  Magnet  Gulch. 

In  comparing  the  economic  worth  of  the 
Klondike  glacial  drift  with  the  Yakima 
River  I  want  to  emphasize  that  there  was 
but  one  "pay-streak"  deposited  by  the 
glacier,  and  when  that  was  mined  the  final 
chapter  had  been  written,  whereas  the 
Yakima  River  and  its  tributaries  every  year 
deposited  a  "pay-streak"  over  the  400,000 
acres  of  the  Yakima  Valley  and  in  all  proba- 
bility they  will  continue  to  do  so  for  cen- 
turies to  come. 

Terming  the  agricultural  and  horticul- 
tural activities  of  the  Yakima  Valley  a  "pay- 
streak"  can  easily  be  justified.  I  submit  as 
proof  the  accompanying  table  showing  fac- 
tual data  of  crop  values  of  a  small  portion 
<>f  the  valley;  namely,  the  Tieton  Division 
of  the  Yakima  Federal  Reclamation  project, 
covering  a  period  of  34  years,  from  1912  to 
1945,  inclusive.  It  shows  how  much  an 
acre-foot  of  water  is  worth  in  crops  pro- 
duced. The  figure  is  most  impressive. 

The  Tieton  Division,  an  area  of  approxi- 
mately 25,000  acres,  devoted  largely  to  fruit 
production,  was  completed  by  the  Bureau 
of  Reclamation  in  1911,  and  water  was 
available  to  the  entire  division  in  1912. 

In  the  table,  for  the  sake  of  brevity  and 
to  afford  a  simplified  analysis  of  the  eco- 
nomic aspect  of  the  area  involved,  I  have 
called  the  first  4  years  of  agricultural  activ- 
ity a  development  period,  and  listed  the 
remaining  30  years  in  three  columns,  each 
covering  a  decade  of  operation.  The  sum- 


Striking  it  iii-li  again,  here  i»  Mr.  Fairrhild  anil  his  attractive  irife 
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mary  shows  the  total  and  average  values 
of  crops  per  acre  and  per  acre-foot,  and 
also  includes  separate  data  for  the  year  of 
1945. 

The  table  reveals  some  startling  facts.  It 
shows  that  the  average  acre-foot  of  water 
of  the  2,388,775  acre-feet  applied  to  the 
land  over  the  34-year  period  was  worth 
$55.24  in  crops.  Saying  it  another  way, 
every  second-foot  of  water  for  24  hours  has 


brought  crop  returns  averaging  $109.56. 
In  1945,  with  wartime  prices  in  effect,  the 
average  value  in  crops  of  every  per-acre 
foot  of  water  actually  delivered  to  the  land 
skyrocketed  to  a  record  peak  of  $255.70. 

Every  year  of  the  34-year  period  the  aver- 
age annual  crop  returns  of  $3,880,771  have 
exceeded  the  total  construction  cost  of  the 
Tieton  Division  by  $418,291.54. 
(Continued  on  page  7) 
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Weed  Trap 


Mustard  and  thistle,  when  forced  into  a  detour,  never  finish  their  ride 

by  THEODORE  NELSON 
Irrigation  Manager,  Black  Canyon  Unit,  Boise  Project,  Region  I,   Boise,  Idaho 


"I  am  trapped,"  said  the  Russian  thistle 
to  the  Jim  Hill  mustard.  And  sure  enough 
he  was. 

Bureau  of  Reclamation  operation  and 
maintenance  employees  of  the  Black  Canyon 
unit  of  the  Boise  project  in  southwestern 
Idaho  again  this  past  summer  got  a  record 
yield  from  their  traps.  Only  it  was  not 
animals  or  birds  for  which  the  carefully 
planned  snares  were  set.  It  was  weeds — 
mustard  and  Russian  thistle  which  are  so 
often  seen  floating  along  canals  in  the  area. 

Literally  tons  of  these  weeds  were  re- 
moved from  Black  Canyon  canals  by  spe- 
cially designed  weed  traps.  These  trapping 
operations  have  paid  off  by  removing  the 
cause  of  breaks  and  structure  failures — 
weeds  rioting  the  canals. 

Several  years  ago,  after  a  heavy  wind- 
storm, the  Black  Canyon  canals  carried 
mustard  and  thistle  so  thick  that  the  only 
water  to  be  seen  was  along  the  edges  where 
sit-ins  pushed  the  heads  hack  into  the  stream. 

Today  only  a  few  of  the  floating  weeds 
can  be  seen  in  the  canals  and  it  is  a  better- 
than-even  bet  that  they  too  will  be  piled 
high  on  the  floor  of  one  of  the  traps  before 
long.  A  poor  weed  just  has  not  a  chance 
am  more. 

The  weed  trap  shown  in  the  diagram  has 
proved  an  effective  and  economical  way  of 
removing  floating  weeds  from  Black  Canyon 
canals.  It  was  designed  by  Bureau  opera- 
tion and  maintenance  personnel  and  prob- 
ably can  be  adapted  for  use  in  other  areas 
in  which  floating  weeds  constitute  a  real 
threat  to  efficient  irrigation. 
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On  the  Black  Canyon  unit  the  main  canal 
runs  for  about  30  miles,  contouring  low- 
hills  and  plateau  land,  which  is  covered 
mostly  with  cheat  grass,  mustard,  and  Rus- 
sian thistle,  plus  a  few  sagebrush  stumps 
and  an  occasional  patch  of  unmolested  sage. 

Two  secondary  canals  take  off  from  the 
main  canal  and  the  three  together  form  a 
complete  circle  around  nearly  50,000  acres 
of  grazing  land,  covered  with  a  growth  simi- 
lar to  that  along  the  main  canal.  The  loca- 
tion of  these  large  areas  of  mustard  and 
thistle  make  it  certain  that  no  matter  which 
way  the  wind  blows,  some  growth  will  land 
in  one  of  the  canals — often  in  all  of  them. 

The  danger  of  clogging  checks  and  sy- 
phons and  an  ever-decreasing  water  volume 
made  it  imperative  that  something  be  done 
to  remove  floating  weeds  from  these  canals 
before  a  jam  caused  a  serious  break.  To 
shut  off  the  water  would  have  been  an  easy 
answer,  except  that  the  damage  would  have 
been  done  before  the  "drop"  reached  the 
danger  points. 

First  attempts  to  design  a  structure  to 
overcome  this  hazard  consisted  of  building 
floating  booms  at  an  angle  across  the 
channel  where  there  was  no  bank  on  the 
upper  side  and  this  back-up  would  provide 
room  for  weed  storage.  A  schedule  was 
arranged  calling  for  a  truck  with  three  men. 
Jackson  fork,  cable,  lights,  pitchforks,  and 
miscellaneous  equipment  to  go  to  each  boon: 
whenever  the  wind  blew  hard,  regardless  of 
the  time  of  day  or  night. 

Key  men  were  left  free  to  patrol  vital 


structures  and  the  intervening  ditch  areas. 
Because  the  weeds  were  wet  it  was  necessary 
to  use  a  considerable  quantity  of  fuel  oil  to 
keep  a  fire  going  and  thus  eliminate  the 
necessity  of  stacking  them. 

Despite  the  efforts  of  the  entire  operation 
and  maintenance  crew,  which,  for  several 
years,  was  kept  on  the'  alert  during  wind 
storms,  a  weed  jam  plugged  a  syphon  and 
took  out  one  of  the  booms.  It  was  apparent 
that  a  more  elaborate  and  more  efficient 
weed  trap  was  needed,  and  plans  were 
drawn  up  for  the  present  structures. 

On  one  of  the  secondary  canals  there  was 
a  stretch  on  the  upper  side  with  very  little 
bank  and  enough  low  ground  to  accommo- 
date a  pond  100  feet  wide  by  400  feet  long. 
This  location  had  the  advantage  of  being 
below  the  areas  which  supplied  most  of  the 
weeds — yet  far  enough  upstream  to  have 
sufficient  canal  width  for  carrying  capacity. 

A  bend  in  the  main  canal  just  above  the 
low  ground  permitted  construction  of  an 
auxiliary  (or  bypass)  canal.  The  inlet 
was  in  a  straight  line  with  a  360-foot  section 
of  the  main  canal.  This  was  desirable  be- 
cause floating  material  could  be  diverted 
straight  into  the  auxiliary  canal. 

Beyond  about  275  feet  of  normal  size  in- 
let throat,  the  new  auxiliary  section  was 
widened  to  about  100  feet  for  a  distance  of 
200  feet  and  then  tapered  into  another  125 
foot  stretch  of  normal  width  section  and 
brought  back  into  the  old  canal  on  an  angle 
which  would  tend  to  merge  the  two  streams 
without  turbulence  and  back  wash. 
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As  the  u-eedn  pile  up.  they  are  removed  from  the  racks. 


Check  structures  were  placed  in  the  old 
canal,  and  at  the  head  and  outlet  of  the 
auxiliary  canal.  Directly  above  the  outlet 
check  and  in  the  normal-width  section,  a 
sloping  rack  of  30-foot  railroad  rails  was 
placed  with  the  flat  bottoms  up.  The  lower 
ends  were  set  on  mud  sills  and  held  in  place 
by  spacers  far  enough  below  canal  grade  to 
keep  low  floating  weeds  from  collecting  on 
the  ends  of  the  rails. 

The  top  of  the  slope  was  supported  by  a 
cross  rail  holding  the  upper  end  of  the  slop- 
ing rails  about  4  feet  above  canal  grade  or 
1  foot  above  high-water  line.  With  the  aid 
of  the  diverting  boom  and  by  proper  regu- 
lation of  the  bypassing  water,  it  was  pos- 
sible to  lead  weeds  into  the  pond  and  onto 
the  weed  rack  without  manual  labor.  This 
system  had  the  advantage  of  keeping  the  old 
channel  open  in  case  of  a  complete  tie-up 
on  the  rack. 

The  arrangement  was  a  big  improvement 
over  anything  tried  previously,  but  two 
problems  immediately  presented  them- 
selves. First,  there  was  no  storage  space 
fnr  weeds  on  the  rack  and  the  wet  weeds 
could  not  be  burned  immediately,  but  had 
t<>  lie  forked  from  rack  to  ditchbank.  Sec- 
ondly, the  wide  pond  soon  filled  up  with  silt, 
stopping  weeds  before  they  reached  the  rack. 

To  provide  storage  space  for  the  weeds, 
a  15-foot  grill  was  built,  leveling  off  from 
the  end  of  the  sloping  rails  and  covering  the 
entire  width  of  the  canal  from  12  to  18 
inches  above  water  level.  The  grill  was 
supported  by  four  cross  rails  upon  which 
were  laid  :!4-inch  reinforcing  steel  placed  at 
1-foot  intervals  paralleling  the  canal.  The 
grill  itself  was  made  of  5-  by  10-foot  steel 
airplane  runway  mats. 


This  permitted  immediate  drainage  and 
eliminated  considerable  handling  since 
many  of  the  weeds  moved  up  on  the  racks 
and  spilled  over  onto  the  grill.  The  water 
level  at  the  rack,  regulated  by  the  check 
immediately  below,  to  a  great  extent  deter- 
mined the  amount  of  forking  necessary. 

A  few  bars  of  reinforcing  steel  wired  to- 
gether were  made  into  a  fence  at  the  down- 
stream end  of  the  grill,  thus  keeping  weeds 
from  rolling  off  the  grill  and  back  into  the 
ditch.  To  take  care  of  heavy  runs,  the 
bank  was  trimmed  down  and  a  Jackson  fork 
used  to  get  weeds  from  rack  to  ditchbank. 

To  eliminate  the  difficulty  of  weeds  piling 
up  on  silt  bars  in  the  pond,  the  channel  was 
cleaned  and  narrowed  to  normal  ditch 
width.  Thus,  the  two  basic  problems  of  the 
original  design  were  overcome. 

The  bypass  and  steel  rack  arrangement 
permitted  a  night  patrolman  to  handle  fairly 
heavy  weed  runs  without  additional  help. 
It  also  provided  storage  for  all  weeds  on 
lighter  rims  without  the  need  for  manpower, 
making  it  possible  for  the  day  crew  to  take 
care  of  them. 

Similar  structures  were  constructed  on 
other  canals.  They  have  removed  tons  of 
floating  weeds  which  otherwise  would  have 
choked  headgates  and  structures.  The  in- 
stallations also  have  saved  a  great  many 
man-hours  and  have  not  required  much 
maintenance. 

A  good  weed  trap  is  an  imperative  aid  for 
an  emergency  weed  condition.  In  the  long 
run,  however,  a  program  to  control  these 
weeds  before  they  reach  canals  should,  of 
course,  be  initiated.  On  the  Black  Canyon 
unit  it  has  been  found  that  range  fire  con- 
trol, proper  grazing,  and  range  and  canal 
bank  seeding  have  all  been  outstanding  in 
producing  results  along  this  line. 


f  Finally  Struck  it  Rich 

(Continued  from  page  4) 

A  careful  study  of  the  table  shows  that 
during  the  34  years  of  operation  each  and 
yvery  acre  of  the  Tieton  Division  which  was 
irrigated  throughout  the  period  produced 
crops  valued  at  $5,185.  In  other  terms, 
every  20-acre  tract  produced  $103,700  in 
crops. 

While  the  gross  crop  returns  from  Tieton 
Division  admittedly  are  very  high  compared 
with  average  returns  from  Bureau  projects 
in  the  17  Western  States,  the  figures  never- 
theless provide  an  impressive  indication  of 
the  true  value  of  water  in  western  streams 
and  of  what  the  Nation  is  wasting  in  dollars 
and  cents  by  not  fully  utilizing  the  run-off 
available. 

Figures  on  production  in  the  entire 
Yakima  Valley  for  the  three  years  of  1943, 
1944.  and  1945  also  provide  indisputable 
evidence  as  to  the  value  of  water  as  com- 
pared with  gold  in  the  Klondike.  During 
the  3-year  period  the  valley  raised  crops 
valued  at  $320,193,500— an  amount  greatly 
in  excess  of  the  Klondike  production  in  its 
entire  lifetime.  During  the  last  20  years, 
from  1926  to  1945.  inclusive,  the  productive 
valuation  of  the  Yakima  Valley  was  $900,- 
000,000.  or  more  than  three  times  the  total 
Klondike  production. 

Since  we  know  that  these  irrigated  areas 
will  continue  to  produce  through  the  cen- 
turies to  come,  it  must  be  obvious  to  even  the 
most  casual  observer  that  the  recurring 
"pay-streak"  which  is  created  in  irrigated 
land  by  making  available  flood  waters 
stored  in  Bureau  of  Reclamation  reservoirs 
has  and  will  continue  to  yield  great  wealth 
in  the  Yakima  Valley,  compared  to  which 
the  gold  of  the  Klondike  is  insignificant. 

In  retrospect.  I  remember  sitting  in  my 
cabin  on  No.  8,  below  Discovery  on  Bonanza 
Creek  and  yearning  for  a  fresh  tomato,  for 
an  ear  of  sweet  corn,  and  other  delicacies 
from  the  "outside."  As  I  looked  upon  the 
shelf  where  a  considerable  quantity  of 
nuggets  and  gold  dust  was  contained  in 
some  emptied  "Extract  of  Beef"  jars,  I 
soliloquized.  "Yes;  you  could  sit  here  and 
look  at  all  the  gold  in  the  Klondike  and 
starve  to  death." 

Now,  as  I  view  the  Yakima  River,  the 
even  flow  of  which  is  maintained  by  the 
Federal  storage  dams  at  Lake  Keechelus, 
Lake  Kachess,  and  Lake  Cle  Elum,  I  am 
overwhelmed  by  the  thought  of  what  a  bless- 
ing irrigation  is  to  the  world.  The  wealth 
being  produced  from  storing  run-off  of 
streams  is  in  such  a  form  that  it  directly 
assists  in  saving  human  beings  from  starva- 
tion. As  I  watch  the  water  rippling  on  its 
course  to  the  thirsty  acres  below  I  realize 
that  water  is  the  most  essential  item  to  the 
very  existence  of  man  and  that  controlled 
water,  judiciously  applied  to  fertile  soil  in 
a  favorable  climate,  is  the  most  valuable 
commodity  on  the  face  of  the  earth. 
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>l v  Year  in   the  United   States 

American  Cuxtomtt  and  Engineering 
Science  an  They  Appear  to  a  Chinette 
Trainee 

By  CHUNG-YU  PAN 

Auittant  Engineer,  National  Reutureet  Commission  «/  China 


First,  no  more  chop  suey  or  chow  inein, 
please! 

Perhaps  you  have  seen  my  fellow  en- 
gineers when  they  have  visited  your  irriga- 
tion projects  during  the  past  year.  We 
have  wandered  far  and  wide  over  these  17 
Western  States  studying  American  methods 
and  learning  a  little  about  that  famous 
American  "know-how."  It  has  been  a  real 
pleasure  for  us  to  chat  with  so  many  western 
irrigation  farmers.  And  our  godfathers,  the 
Bureau  of  Reclamation,  under  whose  guid- 
ance we  are  training,  have  made  sure  we 
have  not  missed  anything. 

But  to  get  back  to  that  chop  suey  business. 
We  don't  like  it.  As  for  those  big,  thick, 
juicy  steaks  that  usually  make  an  Amer- 
ican's eyes  pop  out — well,  they  appear  to 
be  just  an  unattractive  chunk  of  beef.  On 
the  other  hand,  I  adore  the  American  ham- 
burger. It  is  my  belief  that  some  of  those 
adjectives  your  Hollywood  likes  to  toss 
around,  like  "colossal"  and  "stupendous," 
might  be  better  applied  to  the  delectable 
and  delicious  hamburger.  Our  second  rank- 
ing favorite  in  American  dishes  is  pie  a  la 
mode.  It  may  surprise  you  to  know  that 
when  we  came  to  this  country,  we  soon 
learned  to  steer  clear  of  Chinese  restaurants. 
We  prefer  the  good  old  American  ham- 
burger joint. 

Our  year  of  study  in  the  United  States 
has  been  wonderful.  It  was  my  biggest 
break  when,  along  with  a  thousand  other 
young  Chinese  engineers,  I  passed  a  com- 
petitive examination  and  was  selected  by  the 
Chinese  Government  to  visit  the  United 
States  for  a  year  of  practical,  on-the-job 
training.  The  State  Department  has  spon- 
'  sored  our  visit  with  all  costs  borne  by  our 
own  government. 

Our  group  left  China  in  April  of  1945. 
We  (lew  over  "the  hump,"  mane  famous  by 
American  flyers,  to  Calcutta,  India.  Here 
we  hoarded  a  United  States  Coast  Guard 
transport  that  took  us  all  the  way  to  the 
6Mt  coast  of  the  United  Stales  via  the  Indian 
Ocean,  the  Red  and  Mediterranean  Seas, 
and  thr  Atlantic  Orran.  Our  ship  took  the 
wartime  zigzag  course  for  a  journey  that 
lasted  one  not  and  monotonous  month.  I 
still  remember  the  slow-moving,  ncvrr-end- 
ing  chow  line  and  the  not-much-tn-our-liking 
KP  duties. 

Washington,  D.  ('...  was  our  first  stop- 
over. Here  we  had  the  opportunity  to  see 
democracy  in  action  by  witnessing  heated 
debates  in  both  the  Senate  and  thr  HOIIM-. 
We  greatly  admired  the  beautiful  and  dig- 
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nified  government  buildings,  monument-, 
and  memorials.  We  enjoyed  the  privilege 
of  visiting  the  famous  Library  of  Congress. 
It  was  then  arranged  for  a  group  of  19 
Chinese  engineers  to  go  to  Denver  to  study 
with  the  Bureau  of  Reclamation,  the  world- 
famous  organization  which,  in  a  very  short 
period  of  a  few  years,  achieved  such  en- 
gineering marvels  as  Boulder,  Grand  Coulee, 
and  Shasta  Dams.  The  success  of  the  Bu- 
reau in  these  spectacular  and  revolutionary 
dam-building  projects  has  certainly  changed 
the  viewpoint  of  the  entire  engineering 
world  and  has  started  a  new  era  of  engineer- 
ing yardsticks  and  economy.  Engineers  the 
world  over,  fascinated  by  the  work  of  the 
Bureau,  have  flocked  to  the  United  States 
for  knowledge  and  advice.  It  was  indeed 
our  great  fortune  to  be  able  to  study  in  this 
international  center  of  advanced  engineer- 
ing. 

My  first  impression  was  of  a  large  but 
well-geared  organization.  It  has  the  com- 
bined advantage  of  a  centralized  design  and 
construction  office  under  our  good  friend, 
Chief  Engineer  Walker  R.  Young,  and  the 
decentralized  administration  of  projects  by 
seven  regional  directors.  The  chief  engi- 
neer's office  in  Denver  not  only  has  a  con- 
centration of  expert  technical  personnel  but 
the  assurance  of  the  highest  type  of  engi- 
neering work  on  all  projects.  On  the  other 
hand,  the  regional  and  project  supervision 
avoids  the  inefficiency  of  remote,  centralized 
supervision. 

During  my  1-year  stay  in  the  chief  engi- 
neer's office,  I  have  been  greatly  impressed 
by  the  detailed  specialization  of  work,  each 
under  the  immediate  supervision  of  a  top- 
flight engineer,  usually  a  leading  authority 
in  his  field.  This  facilitates  the  train- 
ing of  specialists,  which  in  turn  assnn> 
greater  efficiency  and  enables  research  to 
be  carried  on  under  competent  guidance. 
We  in  China,  due  to  a  great  lack  of  technical 
men,  are  usually  called  upon  to  tackle  any 
odd  job  in  the  profession.  There  is,  how- 
ever, a  realization  of  this  fact  in  Chinese 
engineering  circle*,  with  the  result  that  we 
were  instructed  to  specialize  in  one  branch 
•  >f  engineering.  That  is  what  we  have  been 
endeavoring  to  do. 

In  addition  to  our  studies  in  Denver.  \\<- 
also  have  been  given  the  opportunity  to  see 
many  of  America's  reclamation  projects  in 
a  series  of  inspection  tours  throughout  the 
Western  States  last  winter.  We  saw  miracle 
after  miracle,  when-  treacherous  tivi-  »>-n- 
harnessed  and  barren  deserts  were  turned 
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into  beautiful  meadows.  The  green  pas- 
tures and  crops  under  cultivation,  in  con- 
trast to  the  neighboring  sagebrush,  ap- 
peared like  mirages  in  the  desert.  This  at 
once  reminded  us  of  the  great  amount  of 
work  that  should  be  done  by  us  in  our  own 
China.  We  have  a  great  wealth  of  resources, 
and  it  is  our  immediate  responsibility  to  see 
that  these  are  developed.  The  great  results 
achieved  in  the  United  States  should  give 
us  the  inspiration  and  courage  to  follow 
through. 

Our  year  in  the  United  States  has  been 
most  exciting  and  beneficial.  We  have  been 
kept  so  busy  we  have  had  little  opportunity 
to  feel  homesick. 

We  have  learned  to  understand  and  re- 
spect the  American  people  and  their  way  of 
living.  We  have  found  that  America  today 
is  not  a  happy-go-lucky  nation  as  glamor- 
ized by  Hollywood  but  a  countn  with  it- 
feet  on  the  ground  as  a  result  of  a  hundred 
and  sevcntv  \e;n-  of  pioneering  and  hard 
work.  The  present  high  standard  of  living 
is  not  merely  a  matter  of  lurk  but  the  jus- 
tifial.le  return  to  a  great  and  courageous 
people.  God  only  helps  those  who  help 
themselves. 

I  am  grateful  for  tin-  invitation  to  write 
ihi-  article  for  tin-  lii  <  I. \MATION  ERA 
because  it  affords  me  the  opportunity  l<> 
thank  the  irrigation  farmers  of  the  West  and 
the  American  |>eoplc  for  their  helpfulnes- 
on  so  main  on  .i-imi-.  We  are  especially 
thankful  to  the  Bureau  of  Reclamation,  tlieii 
ollicials.  engineers  and  employees  in  all 
office*  for  their  verv  sincere  cooperation 
and  for  the  friendship  they  have  generously 
and  gracinusl)  extended  to  us  on  every  oc- 
casion. 
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MODERN  LIGHTING  PL. 
ATOP  GRAND  COULEE 


What  are  believed  to  be  the  world's 
longest  continuous  lighted  railings  will  be 
installed  atop  Grand  Coulee  Dam,  man's 
largest  concrete  structure.  More  than  7,800 
feet  of  fluorescent  tubing  will  transform  the 
30-foot,  top-of-the-dam  roadway  into  a 
ribbon  of  glareless  light. 

The  tubular  lamps,  6  and  8  feet  in  length, 
will  be  placed  in  the  semicircular  top  rail 
of  glistening  metal.  Streamlined  second- 
ary railings  will  be  placed  below.  Specifi- 
cations call  for  aluminum,  stainless  steel,  or 
monel  metal. 

The  especially  designed,  dual-purpose 
crest  railings,  which  are  to  replace  tempo- 
rary wooden  buildings,  will  provide  sturdy 
protection  and  adequate  lighting  without 
sacrificing  beauty  of  line.  And  they  will 
afford  more  than  40  percent  unobstructed 
vision  to  motorists,  in  contrast  with  the 
frequently  used  solid  rails  or  parapets  which 
confine  the  view  largely  to  the  roadway. 

Rectangular  metal  posts  will  be  spaced 
10  feet  apart  across  the  dam's  crest.  In- 
termediate horizontal  rails,  ovaliform  in 
cross  section,  will  be  sloped  so  that  their 
normal  axes  intersect  at  the  approximate 
eye  level  of  motorists  driving  across  the 
dam.  The  semicylindrical  top  rail,  also  of 
shining  metal,  will  house  reflectors  with 
flat  refracting  lenses,  in  addition  to  the  tubu- 
lar lighting  units.  A  uniform  and  prac- 
tically shadowless  flood  of  light  will  blanket 
the  entire  road\\a\.  The  light  will  be  below 
the  eye  level  of  both  motorists  and  pedes- 


trians. Advantages  of  the  design  adopted 
for  the  Grand  Coulee  Dam  were  demon- 
strated in  full-scale  laboratory  tests. 

There  will  be  approximately  3.900  feet 
of  lighted  railing  on  the  downstream  side 
of  the  dam.  This  is  less  than  the  length  of 
the  dam's  crest  (4,173  feet),  principally 


because  four  elevator  towers  eliminate  the 
need  for  approximately  160  feet  of  railing. 
The  lighted  top  railing  on  the  upstream  side 
will  be  approximately  10  feet  shorter  than 
that  on  the  downstream  side  because  it  will 
end  at  the  "wing"  dam  for  the  pumping 
plant,  at  the  west  abutment. 


Here  is  the  model  of  the  continuous  lighted  railings  planned  for  Grand  Coulee  Dam. 
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From  a  mural  by  the  late  John  Steuart  Curry. 


by  Paul  D.  Olejar,  Bureau  of  Reclamation,  H'as/ii/igfon,  D,  C. 


/"*  nlli>iiini>  lihonix  of  the  Cherokee  Rush 
v.^  and  other  races  for  homesteads  fondly 
remembered  in  folklore  and  movie  fare, 
might  well  stop  to  gape  at  the  1947  version 
of  land  settlement  now  under  way  in  the 
West.  The  difference  is  enough  to  send  the 
spirit  of  any  scheming  "sooner"  of  1893 
screaming  back  to  the  strip. 

The  1947  version  is  positively  calm. 
Instead  of  the  turmoil,  the  shooting,  knifing, 
and  trickery  that  accompanied  the  wild  dash 
of  plunging  horsemen,  careening  wagons 
and  buggies,  and  foot-sore  runners  for  free 
land,  there  is  a  quiet  orderliness.  Reclama- 
tion project  homesteaders  most  likely  to 
succeed  are  selected  scientifically.  The 
names  of  qualified  applicants  are  turned 
over  by  local  examining  boards  to  gentle 
Lady  Luck  who  still  rules.  A  lottery  bowl 
governs  an  orderly,  democratic  selection  of 
farm  winner-. 

This  fall,  the  passing  of  the  old  ways  on 
which  the  "sooner"  thrived  was  completed. 
The  occasion  was  thr  Bureau  of  Reclama- 
ii<  in'*  opening  of  the  Tule  Lake  division  of 
the  Kl.iin.iili  projrt-1  on  the  Oregon-Cali- 
forni.i  l-.nl.r  alxnii  as  far  west  as  a 
In. in'  --teadci  ran  go.  This  was  the  first 
postwar  opening  of  public  lands  from  a 
-mall  group  of  reclamation  farms,  out  of 
the  several  thousand  which  are  to  be  ir- 
rigateil.  united  from  dry  wastes,  and 
OBBnd  to  hoiii'--lr.n|rf  iii  the  next  few 

years.  And  while  on  an  acreage  l>asi-  ilii- 
first  of  several  MttlcBMnl  op|Mirliinitic-  t  • 
IM-  crealed  in  the  near  future  i.«  small,  il 
illustrate*  how  great  i-  the  change  from 
the  early  land  ru«h  II  hilt-  llin-r  linn-* 
n»  ninny  persons  tried  In  settle  in  the 
I  ln-rokee  strip  in  I  ll't.l  a*  thr  arnilahlc 
Innil  <  inihl  accommodate,  there  ircri- 
:{»  times  an  ninny  applicants  a*  there 
were  arailalde  farm*  at  hliintalh.  Tin- 


pressure  is  still  there — but  the  atmosphere 
is  different.  Science  and  democratic  selec- 
tion have  changed  the  stampede  of  the 
1890's  into  an  unspectacular  but  equitable 
process  of  settlement. 

Veterans  of  World  War  II  were  given 
first  opportunity  to  take  up  the  available 
lands  opened  by  the  irrigation  works  built 
in  the  area.  Prospective  entrymen  had  to 
have  their  applications  in  by  September  15. 
I'hev  furnished  evidences  of  character, 
farming  experience,  and  resources  (either 
in  the  form  of  cash  or  farm  machinery  or 
livestock)  deemed  sufficient  by  the  local 
project  board  to  carry  them  through. 
Names  of  the  selected  settlers  were  drawn 
by  lot  from  among  the  list  of  qualified  ap- 
plicants— and  in  that  drawing  was  perhaps 
the  only  real  link  to  the  haphazard  settle- 
ments of  the  past  in  which  luck  played 
so  important  a  part. 

I  In'  settler  in  Oklahoma  sometimes 
found  that  /n'.i  land  icas  only  (lust — 
like  thai  irhich  caked  his  trenry  figure 
after  his  breathless  dash.  Hut  the  Tule 
l,ake  lands  irere  first  analysed  hy  ex- 
perts lo  make  certain  they  irould  make 
flood  farms,  and  not  until  they  irere 
classified  as  farm  lands,  teas  public 
notice  of  their  opening  firen. 

Some  of  these  lands  have  already  been 
farmed,  although  without  an  adequate  sup- 
plv  of  water.  All  have  lieen  examined  by 

iillnr.il    cx|>cil-    and    deemed    ec ni 

ically  suitable  for  tillage. 

The  modem  settler  will  know  he  is  going 
onto  land  which  i-  capable  of  producing  a 

'I  living  if  he  work-  il  pro|x-rly.      \ml 

tin-   (.ovciimicnl   know-   that    the   man    who 
ni!.'  onto  the  Uml  it   i-.  giving  awa\    i- 
qunlified   to  make  a  success  of  his  cut.  i 

priw. 


Preference  for  veterans,  stipulated 
by  the  Congress  for  these  reclamation  area-. 
is  the  continuation  of  a  policy  of  making 
public  lands  available  to  war  veterans  that 
goes  back  to  Rerolutionary  War  days. 
It  opened  up  the  lands  in  the  Ohio  Valley 
and  other  areas  west  of  the  original  colo- 
nies. It  pushed  settlement  and  empire  into 
the  wilderness.  It  created  new  States.  And 
it  served  many  millions  of  people  in  all 
walks  of  life.  Capt.  Abraham  Lincoln  re- 
ceived 120  acres  from  the  Government  for 
his  services  in  the  Black  Hatck  War. 
Capt.  Robert  E.  Lee.  who  later  led  the  Con- 
federate Armies,  and  Ulysses  S.  Grant,  who 
defeated  him.  received  land  for  services  in 
the  War  trith  Mexico.  Other  historic  gen- 
tlemen shared  in  the  Government's  bountv. 
Among  these  was  Lafavelte.  who  received 
23,000  acres,  including  what  is  now  the  city 
of  Tallahassee,  Fla. 

To  induce  enlistments  in  the  Continen- 
tal Army,  in  1776  a  bounty  of  land  was 
offered,  with  acreage  ranging  from  1.100 
for  a  general,  down  to  500  for  a  colon:-!  and 
KM)  for  a  private.  Thai  differential  d«c>  not 
hold  today.  I  buck  private  has  the 
same  chance  as  the  highest  "brass"  in 
our  19/6  democracy. 

In  IT'X..  Congress 'sel  apart  2.50(1.000 
acres  in  what  is  now  the  Slate  of  Ohio  to 
handle  these  Imiiiilio.  Later.  Rerolu- 
tionary War  veterans  could  s:-ltle  in  Indi- 
ana. Illinois,  and  remaining  portions  of 
Ohio.  For  service  in  the  War  of  IIU'J. 
<>.<K)0.<MM>  acie-  wi-|c  »cl  a-ide  in  Michigan. 

Illinoi-.  and  Louisiana  Territories-  in  the 
latter  lerriloiv.  the  land-  wen-  in  what  is 
now  Arkansas.  Onlv  cnli-tcd  men  and  non- 
i  omini  —  ioned  ollnci-  wcie  |NTinittcd  |.. 
-haie  in  thi-  lioimtv.  Ollii-i-r-  in  that  war 
were  not  included  until  I •"..">! i.  M.nr  than 
*>.i!iNi.iMN)  of  tin-  acreage  was  taken  up  by 
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Stacks  nf  application  blanks  for  the  board  to  classify. 


^ 
That  fishbowl  again!      This  time  a  lucky  number  gets  you  a  farm. 


servicemen.  There  were  29,000  bounty 
land  warrants  issued.  Campaigns  against 
the  Indians  and  the  Mexican  War 
offered  other  opportunities  for  providing 
bounty  lands  to  soldiers. 

The  bulk  of  public  domain  lands 
was  sold  by  the  Government  all  during 
these  years.  More  than  200,000,000  acres 
were  disposed  of  in  this  manner,  and  the 
cash  received  helped  to  meet  Government 
expenses.  The  military  bounty  land  war- 
rants disposed  of  an  additional  60,000,000 
acres. 

Between  1847  and  1855  Congress 
enacted  a  series  of  laws  which  liberalized 
and  extended  bounty-land  provisions.  By 
1855,  a  person  who  had  served  only  14  days 
in  the  militia  or  United  States  forces,  or  en- 
gaged in  a  single  battle,  could  receive  land. 
If  he  preferred,  he  could  accept  Treasury 
scrip  instead.  Widows  or  children  of  vet- 
erans who  had  died  could  also  apply. 

About  this  time  opposition  to  this  system 


became  articulate.  The  original  intent  to 
reward  for  military  service,  supply  land 
for  establishment  of  homes  by  veterans, 
and  settle  the  frontier  for  defensive  pur- 
poses, was  altered  in  part  by  the  new 
liberalizing  acts,  and  in  part  by  the  unwill- 
ingness or  inability  of  many  veterans  to 
settle  on  the  land.  The  act  of  1852  made 
all  bounty-land  warrants  assignable.  This 
resulted  in  widespread  speculation  in  land 
warrants. 

The  Homestead  Act  of  1862  marked 
a  new  era  in  pioneering  and  homestead- 
ing.  It  was  heavily  responsible  for  the 
sweep  westward  of  settlement  to  the  Pacific. 
In  the  course  of  time,  275,000,000  acres 
were  transferred  to  settlers  under  its  basic 
provisions. 

Daniel  Freeman,  the  first  home- 
steader under  this  ael,  was  a  Federal 
soldier  who  staked  out  a  claim  near  Bea- 
trice, Nebr.,  while  on  leave.  He  planned 
to  file  his  claim  when  the  act  became  op- 


erative January  1,  1863.  Fortunately,  he 
was  on  military  detail  in  Brownville,  Nebr., 
the  seat  of  a  Government  land  office,  on  De- 
cember 31,  1862,  when  he  received  orders 
to  proceed  to  St.  Louis  the  next  morning. 
He  hopped  on  his  horse  and  rode  posthaste 
to  a  dance  being  held  that  night  by  pros- 
pective settlers,  breathlessly  sought  out  the 
assistant  register,  grabbed  him  from  the 
dance  floor,  and  persuaded  him  to  permit 
the  filing  of  his  claim  shortly  after  mid- 
night. The  papers  were  made  out  and 
Freeman  left  the  next  morning  for  St.  Louis 
with  homestead  entry  No.  1.  After  the  war 
he  returned  and  began  residence  on 
his  claim.  The  farm  now  is  a  national 
monument. 

After  Freeman  came  hundreds  of  thous- 
ands more  settlers.  Among  the  require- 
ments for  "proving  up"  under  the  home- 
stead law  was  that  a  "habitable  dwelling" 
should  be  on  the  land  at  the  time  of  proof. 
Investigations  turned  up  a  homesteader 


i'iK) 


bounty   Land  Warrant  issued  to 

ABRAHAM  LINCOLN 

It  iros  "veteran's  preference"  even  then. 


The  first  homesteader  took  a  midnight  ride. 
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/..m,/  ,  H-/I — .,/,/  ././,..  Yankton,  S.  Dak.,  1904. 


MunhriMim  Itncit  in  the  early  day*. 


Happy  i  ,•(  -  ii  /nt  f,,/ 

who  proudly  pointed  to  a  bird  house  on  lii- 
claini.  Habitable  it  was — and  tradition 
has  it  that  he  kept  his  claim,  as  nothing  \\a- 
found  in  the  law  stating  that  the  dwellings 
had  to  be  habitable  for  humans.  Other 
"habitable  dwellings"  for  that  particular 
climate  were  caves,  sod  huts,  poles  with  ex- 
tremely remote  resemblance  to  roofs  erected 
over  them,  and  shaky  lean-tos  constructed 
of  sagebrush  and  weeds  which  disappeared 
when  the  wind  was  high.  These  heller- 
skelter  excuses  for  homes  in  past 
homesteailinf!  projects  present  a 
graphic  anil  aniiisini*  contrast  to  pres- 
enl-ilny  housing  facilities. 

The  homestead  Imr  teas  steadily  lib- 
eralised until  in  1916  a  homesteader  wa> 
allowed  640  acres  and  required  to  li\i-  mi 
the  land  only  7  months  in  each  of  .'i  \cai> 
to  obtain  a  title.  While  this  system  had 
discontinued  bounty  lands  for  iniji(ar>  serv- 
ice, veterans  were  given  special  attention. 
In  1872.  Union  soldiers  of  the  Civil  War 
were  allowed  to  credit  military  service  in 


Morning  it/  the  iiprning,  I. melon,  Oltla.,  I'HH. 
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s  by  lease  last  spring. 

determining  the  time  required  to  perfect  a 
homestead  entry  and  this  privilege  was  later 
extended  to  veterans  of  other  wars,  includ- 
ing World  War  I. 

Some  Indian  areas  were  opened  to 
homesteading  as  white  settlements  pushed 
forward,  and  Indian  land  needs  decreased. 
The  most  important  of  these  were  in  Okla- 
homa Territory.  The  principal  recpuire- 
ment  was  that  a  prospective  homesteader 
be  a  citizen  of  the  United  States  or  have 
declared  his  intention  to  become  one.  Spec- 
tacular scenes  were  common. 

The  Cherokee  rush  of  1893  was  typi- 
cal. To  prevent  parties  with  no  rights  from 
entering  the  lands,  a  registration  system  was 
adopted.  Nine  booths  were  erected  for 
this  opening  and  45  clerks  were  detailed  to 
duty.  In  9  days  more  than  115.000  per- 
sons registered  on  the  borders  of  the  new 
lands,  sonic  intending  to  become  farmers, 
others  having  their  eyes  on  the  lots  in  the 

{Continued  on  page  24) 


Home     tx<iiii — a   typical    homesteading   scene   enacted  by  veteran  Melford  L.  II  .„„/„,,;</.  of 

the  Deschutes  project,  Oreg. 


Modern  residence  near  Tulelake,  Calif. 
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WINTER  IN  THE  WILDER  XESS 


OUR  NATIONAL  PARK 
SYSTEM — .-I.VD  KIWE 
SPORTS  THEREIN 


by  Isabelle  F.  Story 
Editor  in  Chief,  National  Park  Service 


KING   OF  THE   WINTER    SPORTS — On    the   beautiful    Yoaemile  *fci  <A,tpe*  in  California. 


WHEN  the  National  Park  Service  was 
created  as  a  separate  agency  of  the 
Department  of  the  Interior,  the  Reclama- 
tion Service,  as  it  was  then  known,  had 
been  in  existence  for  about  14  years.  As  a 
big  brother  to  the  fledgling  Park  Service, 
it  was  especially  helpful  in  furnishing 
photographs.  This  was  a  much-needed 
service  which  called  public  attention  to  the 
national  parks,  what  they  had  to  offer 
visitors,  and  their  place  in  the  national 
scene.  Remember,  this  was  before  the  days 
of  wide-spread  automobile  use,  before 
radio  came  into  your  homes. 

Today,  with  both  Bureaus  well  matured 
— the  National  Park  Service  this  summer 
celebrated  its  thirtieth  anniversary — the 
two  agencies  work  more  closely  together 
than  ever.  As  great  lakes  are  formed  in 
connection  with  power  and  irrigation  proj- 
ects problems  of  recreational  use  arise, 
calling  for  careful  planning  and  develop- 
mi-lit.  For,  in  ihe  shorl  span  of  30  years, 
.iii.l  particularly  since  ihe  early  thirties, 
the  Park  Service  has  become  an  acknowl- 
edged leader  in  the  field  of  recreational 
planning. 

In  the  early  days  of  these  two  Federal 
Bureaus,  national  parks  and  monuments 
»'n-  located  primarily  in  the  West,  many 
«.f  tin-in  neighbor*  nf  reclamation  projects. 
The  western  parks  probably  still  are  best 
kixiHii  to  lh<-  fortunate  dwellers  on  recla- 
rii.it ion  areas.  The  scope  of  the  Nation, <l 
Park  si-rxiii-  has  grown,  however,  until 
•  -  i,.  ,  -.  i.  I,  [ron  ilr  \'l  in  til  i"  ili' 
Pacific  Ocean;  from  the  northern  inl.-i 
national  boundary  to  tin-  Mi  \n.m  border; 
and  up  into  Alaska  ami  out  into  the  Pa- 
•  ill.  !•>  tin-  Hawaiian  Inland*.  In  all.  it 
mi  liulrs  Ifrft  areas,  aiming  them  tin-  mo-l 
-pril.niil.il  -irneix.  -|II|M-III|I>U<«  moiinl.iin 

massing*,      inli-n-t-i  oinprlling      wirniili 
phenomena  involxi-d  in  world  making  and 
remaking.     There  are  also  significant  his- 
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toric  areas  connected  with  the  history  of 
man  in  what  is  now  the  United  States  from 
the  time  of  the  simple  dwellers  in  caves 
and  pits,  through  the  development  of  ex- 
tensive communal  prehistoric  dwellings  on 
to  modern  times.  Because  of  their  variety, 
proteclion  of  the  park  areas,  their  main- 
tenance and  development  for  public  use, 
and  interpretalion  to  the  visitor,  involve 
a  working  knowledge  of  nearly  all  the 
known  sciences  and  techniques,  from  the 
study  of  fossils  to  the  latest  advances  in 
radio  communication. 

In  the  first  full  travel  year  following  the 
ending  of  the  shooting  war,  with  travel 
conditions  and  accommodations  still  an 
uncertain  quantity,  the  number  of  visitors 
exceeded  slightly  the  previous  all-time 
high  of  1941,  reaching  approximately 
21,700,000.  It  is  expected  that  during  this 
u  inter  those  parks  accessible  to  travel  will 
draw  many  visitors,  and  attention  is  now 
being  given  to  providing  for  winter  sport 
use. 

Most  of  tin-  mountainous  parks  and  all 
those  of  the  Norlh  meet  the  requirements 
of  ihe  working  skier.  Those  who  ski  for 
the  fun  of'  it  may  have  to  look  around  a 
bit  for  the  right  combination  of  topog- 
raphy, climate,  and  amount  and  type  of 
-n.iuf.ill.  Here  is  a  bird'--eve  \  iew  of  the 
wililcrne-s  ji.uk-  in  wmiri  ili. -11  natural 
features,  their  accummodations,  and  lln-ii 
use. 

The  foresled  wilderness  parks  are  un- 
ii-ii. ill\  ln-.iiitiliil  and  inspiring  in  their 
winter  -riling  of  snow  and  in-.  Mountains 
and  vallcvs  an-  transfijjui  •  .1 :  -imw -lad'-n 
fun---!-,  offer  striking  s|Mflaclrs.  The  op- 
l>..itmiities  for  winter  -ports  are  sii|"-il' 
and  exhilarating  ulikr  to  participant  .unl 
In  -p..  i. it. -i.  Out-landing  among  tin-  .« 
crssible  areas  of  bi-.n  \  -n  •  »-  .in-  ^  n-emite. 
Sequoia,  and  Lessen  Volcanic  National 


Parks  in  California;  Mount  Rainier  Na- 
tional Park  in  Washington;  Crater  Lake 
National  Park  in  Oregon ;  and  Rocky  Moun- 
tain National  Park  in  Colorado.  In  them, 
facilities  for  snow  sports  vary  almost  as 
widely  as  does  the  scenery  itself. 


rosemile  I  'alley,  in  the  park  of  the 
same  name,  has  a  breath-taking, 
dreamlike  quality  when  cloaked  in  fresh 
snows.  In  the  High  Sierra  above,  the  snows 
point  up  the  beauty  of  Half  Dome  and  niln-i 
massive  peaks.  Yosemite  Falls  builds  up  a 
cone  of  ice.  In  the  valley  itself  are  the  li\ 
ing  accommodations  and  facilities  for  the 
milder  sports — the  skating  rink,  the  tobog- 
gan slides,  the  horse-drawn  sleighs  and 
cutters,  and  the  picturesque  dog  team-. 
The  skiing  center  is  high  above  the  valley, 
at  Badger  Pass,  only  a  short  distance  by 
motor.  The  broad  terrace  of  the  Ski  Lodge 
there  affords  an  excellent  vantage  point  to 
watch  winter  activities.  Beyond  are  the 
-kin-  on  the  main  hill  and  on  the  "nurs- 
er\"  slopes.  On  UK-  tni.ui-  it -elf,  basking 
in  the  sun.  one  may  lunch,  wax  skis,  or 
just  sit.  The  mechanical  lift,  railed  the 
"up-ski,"  takes  skiers  to  a  point  when- 
many  of  the  runs  start,  nearly  1.000  feet 

.llmxe    ill.'    ^kl     l.odL'c.         \    litlli-    «.l\      Ill-Ill 

Badger  Pass  is  the  Ostrander  Lake  ski 
hut.  for  the  use  of  more  advanced  -kici-. 
Nimc  .if  the  finest  cross-count r\  -kiing  to 
be  had  anx  where  is  in  the  Yosemite  back- 
country,  but  this  i>  for  experts  onlx.  Last 
winter  neailv  !!2.<MXt  pri-mi-  xi-ilrd  Rad- 
ge |-  Pa--,  and  during  the  -kiing  season 
whirl)  lasted  from  December  to  \ptil 
appioxini.itelx  KKi.iMKl  x  i-iiors  came  to  the 

Krk.      It    i-    li.-pi-d    thai    tin-     \ln\. ilmn 
•lei.    recently    returned    from    duty   as   a 
\.ixx     lni-pii.ll.    max    lie    rehabilitated    in 
lime  fur  ihe  famous  holiday  Bracebridge 
dinner,  an  annual  prewar  event. 
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7n  Sequoia  National  Park,  and  the 
Grant  Grove  section  of  the  Kings  Canyon 
National  Park,  the  giant  sequoias  are 
inspiring  in  their  ermine-white  mantles. 
Some  of  them  have  supported  the  snows  for 
two  or  three  thousand  winters,  possibly 
more.  In  keeping  with  the  dignity  of  the 
big  trees  and  the  simplicity  of  develop- 
ments in  these  two  parks,  winter  sports  are 
held  to  an  informal  basis.  It  is  expected 
that  overnight  accommodations  will  be 
available  again  this  winter,  as  before  the 
war,  and  that  family  parties  will  continue 
to  take  advantage  of  the  opportunities  for 
skating,  skiing,  and  tobogganing. 

At   Lassen  Volvanic   National   Park, 

f*-  is  our  most  recently  active  volcano 
I  Lassen  Peak,  ceased  its  last  eruption  in 
1921 1 .  With  its  fumaroles  and  hot  springs, 
it  is  a  queer  quirk  of  nature  that  there  is 
a  longer  skiing  season  there  than  at  any 
other  area  in  the  United  States.  The  terrain 
and  snow  conditions  for  skiing  are,  in  the 
opinion  of  leading  skiers  at  home  and 
abroad,  among  the  finest  the  world  has  to 
offer.  Occasionally  snow  conditions  per- 
mit a  midsummer  ski  tournament.  The 
problem  of  winter  use  is  a  comparatively 
simple  one  at  Lassen,  as  much  of  the  area 
developed  for  winter  sports  lies  outside 
park  boundaries.  So  do  the  overnight 
accommodations. 


Crater  Lake  in  winter  is  a  fantasy  of 
snow  spender.  The  great  evergreens, 
bearing  huge  loads  of  snow,  and  the  white- 
spattered  colorful  volcanic  walls,  frame 
strikingly  the  deep  blue  of  the  jewel-like 
lake.  The  roads  into  the  park  from  the 
south  and  west  are  usually  kept  open  with 
snowplows  so  that  visitors  may  enjoy  the 
view  and  that  skiers  may  enjoy  the  slopes, 
steep  and  gradual,  that  afford  skiing  at 
various  speeds.  Simple  meals  and  limited 
overnight  accommodations,  also  emergency 
automobile  service,  probably  will  be  pro- 
vided this  winter  at  park  headquarters,  as 
they  were  in  prewar  winters. 

71/fount     Rainier    National    Park    is 

•*•"  another  volcanic  area.  The  great  peak 
around  which  it  centers — "The  Mountain" 
to  that  portion  of  the  Northwest — always  is 
wrapped  in  heavy  snows,  and  sustains  an 
enormous  single-peak  glacier  system  that 
sends  icy  tentacles  down  into  the  forests 
below.  Yet  the  hot  breath  of  the  dying 
volcano  breaks  through  the  summit  snows. 
Paradise  Valley  in  this  park  has  been  a 
popular  winter  center  for  several  decades, 
and  it  is  hoped  that  arrangements  may  be 
made  to  use  it  again  this  winter.  Nature 
works  against  such  use,  as  this  high  moun- 
tain valley  becomes  inaccessible  without 
constant  snowolow  use  when  heavy  snows 
come.  Sometimes  the  drifts  reach  to  the 
gables  of  Paradise  Inn,  and  in  mid-winter 
a  tunnel  must  be  cut  through  the  snows  to 
reach  its  door. 
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WINTER  WONDERLAND— Crater  Lake  National  Park,  Oreg. 


FINAL  CHECK — By  skiers  at  Badger  Pass   Lodge,  Calif.,  just  before  hitting  the  trail. 


SNOW  SLUMBER — Mount  Rainier  National  Park,  Wash. 
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POWER  and  SMALL 


WHAT   THE  AYAiLAHiLiTY  Of  LOW-COST 

Kit  HAS  MKA\T  TO  SMALL  Hi  Si  \  ESS 

A\i*  i  \MHJSTnv 


by    FREDERICK    P.    AKPKK,    Konnt'iillc   I'ou-i-r     tdministralion,   Portland, 


lli:-ie  is  a  thrilling  -toiv  about  the  way 
low -rust  electric-  power  is  stimulating  busi- 
ness enterprise  throughout  the  entire  Pa- 
rifir  Northwest —thrilling  because  it  con- 
tains  so  much  of  the  unexpected  and  be- 
cause even  the  predictable  future  holds  such 
great  promise  for  still  greater  advances. 

It  is  well  known  that  throughout  it-  <-n 
lire  career  the  Bonneville  Power  Adminis- 
tration, marketing  agency  for  power  gen- 
erated on  the  Government's  multiple-pur- 
pose projects  on  the  Columbia  River,  has 
IH-CM  opposed  by  certain  interests  whose 
chief  argument  was  that  additional  electric 
power  was  not  needed  in  this  region — that 
Grand  Coulee  and  Bonneville  Dams  would 
certainly  become  monuments  to  professional 

I udoggling — that  they  represented  a  sort 

of  taxp.niT-'  booby  trap  rigged  up  by 
-<  ln-ming  bureaucrats.  Today  these  Fed- 
eral projects  can  point  to  a  brilliant  war 
record  that  includes  an  important  role  in 
our  phenomenal  production  of  aluminum 
and  magnesium  and  the  planes  themselves, 
plutonium  for  .atomic  bombs  from  the  co- 
lossal  Hanford  project,  ships  that  were 
-II.HMICI!  li\  i In-  hundreds  on  the  Columbia 
River,  and  a  large  arrav  <if  miscellaneous 
products  needed  for  prosecution  of  the  war. 

During  the  closing  days  of  the  war  the 
same  prophets  of  gloom  pn-dii -t.-il  an  al- 
most complete  collapse  of  industrial  activity 
in  the  region  and  again  urged  a  cessation  of 
further  construction  of  Federal  power  proj- 
i'i-  on  th>-  Columbia.  But.  again,  their 
predictions  have  proved  to  be  completely 
unrealistic,  and  their  recommendations 
amount  to  placfalg  ihi-  n-irion  in  an  eco- 
nomic strait-jacket  a  planned  economy 
in  which  the  future  has  been  overlooked. 
For  the  Pacific  Northwest  i-  in  the  midst 
of  a  bu-inc.-  |>o urn  characterized  by  a  long- 
overdue  interest  in  manufacturing  ami 
priice-sinj:  which,  believe  il  or  not.  is  actu- 
ally bringing  the  region  face  to  face  with  a 
power  shoit  me  ibe  last  thing  thai  most 
prrnons  would  have  expected. 

A  careful  UUUjril  ••(  ....n..nn.  liends 
and  potential  load  growth  indicates  the 
neeil  for  ii  «|M'cd-up  in  tin-  i  mi-trui  lion  of 
additional  rniilli|i|r  purpose  projects  mi  the 
ColoBbil  River  mid  il««  tributaries  if  we 
.in-  i..  •  •.illume  to  provide  ndi'i|inilc  power 
f.u  iliiirs  well  ii.  odvancr  of  actual  in.uk>  i 


16 


needs.  Continuation  of  this  policy  is  con- 
sidered of  fundamental  importance  by  the 
Bonneville  Power  Administration  in  its  pro- 
gram of  making  low-cost  power  an  effective 
tool  in  developing  the  latent  economic  op- 
portunities of  the  Pacific  Northwest. 

Ever  since  pre-Revolutionary  days,  when 
industry  began  clustering  around  the  water- 
falls of  Massachusetts  and  other  maritime 
colonies,  manufacturers  have  gravitat?d 
toward  a  cheaper  source  of  power,  raw  ma- 
terials, or  labor.  Thus,  we  have  the  textile 
industry,  with  its  high  ratio  of  man-hours, 
migrating  to  the  South  to  take  advantage  of 
cheap  labor,  while  the  elect roprocess  indus- 
tries were  attracted  to  Niagara  Falls  with 
its  cheap  power,  and  the  shoe  industry 
found  itself  drawn  irresistibly  nearer  its  raw 
material  source.  There  is  no  reason  to 
doubt  the  fact  that  the  same  fundamental 
factors  are  operating  today— and  we  have 
only  to  look  at  what  is  happening  in  th  • 
Tennessee  Valley  and  the  Columbia  Basin 
for  an  example  of  how  low-cost  power  can 
revise  the  industrial  directory  of  a  region. 
But  there  are  some  who  have  refused  to 
concede  the  pulling  qualities  of  cheap 
power — and,  strangely  enough,  these  doubts 
have  been  expressed  and  advertised  com- 
mercially by  certain  electric  utility  com- 
panies. Although  the  motive  for  this  action 
i-  well  Understood,  the  unfortunate  result 
i-  further  confusion  on  the  part  of  the  lay- 
man as  to  just  how  low-cost  power  can  serve 
to  stimulate  industrv. 

One  of  the  most  spectacular  instances  of 
industrial  migration  has  been  the  wav  in 
which  low -cost  power  has  attracted  elcrin. 
piocrss  industries  to  the  Pacific  Noitliwi-i. 
I  IM--I-  .in-  llie  indiistnes  in  which  the  con- 
sumption of  electric  energy  is  unusually 
great,  running  all  the  wav  from  .'<()  In  ~'t 
kilowatt -h»urs  jx-r  dollar  value  of  product. 
In  this  firoiip  are  aluminum,  magnesium, 
electrolytic  /inc.  tin-  ferro-al  l..v  «.  calcium 
carbide,  eleclrolv  lie  caustic  soda,  and  chlo- 
rine. These  are  precise! v  the  indu-in.  - 
which  have  been  eslablishc.l  in  the  I'.n  id. 
Northwest  dining  the  l,i-l  In  w-.irs.  the  in- 
vc«lmciil  in  which  lias  alicadv  exceeded  the 
lol.il  investment  in  the  multiple-pin  p,,-c 
plo|c>|s  lli., I  supplied  the  low-cost  power 

for  their  ofx-ration.     In  describing  these  in 

•  liislries   the   National    Kc«oiiice-    Planning 


Board,  in  it-  -ludv  of  "Industrial  Location 
and  Natural  Resources."  published  in  De- 
cember 1942.  stated  in  chapter  7  that:  "The 
specifically  power-oriented  industries  are 
few  in  number  and  limited  in  character. 
But  when-  low-cost  power  and  electroproc- 
cssing  raw  materials  occur  in  conjunction, 
the  ground  work  exists  for  industrializa- 
tion on  a  substantial  scale.  This  combina- 
tion is  the  kev  to  policy  in  industrial  de- 
velopment around  the  public  power  proj- 
ect- of  the  Northwest  and  the  Tennessee 
Valley." 

That  this  ground  work  has  been  firmly 
established  in  the  1'aeific  Northwe.-l  is 
amply  demonstrated  by  the  rapid  growth 
of  subsidiary  industries  since  VJ-day. 
The  aluminum  industry  provides  an  excel 
lent  example.  Scores  of  small  manufac- 
turing establishments  are  producing  a  wide 
variety  of  products  from  the  aluminum  pro- 
duced in  Northwest  plants.  Although  low- 
cost  Columbia  River  power  made  it  feasible 
to  refine  aluminum  in  the  Northwest  that 
would  stand  high  shipping  costs  to  eastern 
fabricators,  the  vision  of  a  complete!)  in- 
tegrated aluminum  industry  within  the  con- 
fines of  the  region  has  always  been  a 
principal  motivating  factor.  Recent  de- 
velopments have  exceeded  even  the  fondc  I 
expectations.  A  preliminarv  examination 
of  the  Portland  district  alone  indicate-  !•>• 
tween  .'!()  and  40  manufacturers  of  a  wide 
variety  of  aluminum  products  including 
trailer  and  truck  bodies  window  frame-, 
irrigation  pi|>e.  griddles.  |,,,|»  and  pans. 
sporting  equipment,  furniture,  and  castings 
for  a  variety  of  industrial  uses.  This  list 
can  be  duplicated  in  Spokane,  Seattle,  and 
Taconia-  not  to  mention  a  considerable 
number  in  smaller  town-  scattered  through- 
out (lie  region.  The  aluminum  industry  is 
sinkiiiL1  its  root-  deep,  and  a  gradual  ex- 
pansion in  emploMiieiit  oppoitiinitics  di- 
rectly and  indirectly  connected  with  this 
basic  pnidiict  i-  bound  to  continue. 

But  wli.il  about  the  small  power  u-<  i  .' 
How  doe- low  cost  p.iwei  affect  him?  Here 
lln  simv  i-  even  more  fascinating  than  in 
the  case  of  the  larger,  more  dramatic  exam 
pie-.  |>ei  .nise  it  is  becoming  clear  that  to- 
•  lav  we  are  in  the  midst  ..f  a  revolutionary 
change  in  electric  POVM-I  ulili/ation  one 
lliat  i-  -liikinglv  analogous  to  a  similar 
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change  that  took  place  30  years  ago  and 
was  brought  on  then  largely  by  the  de- 
mands of  World  War  I.  For  it  was  the 
pressure  of  wartime  steel  scarcity  that  has- 
tened the  disappearance  of  the  old  inefficient 
factory  with  its  multiplicity  of  overhead 
steel  drive  shafts,  long  flapping  belts,  and 
pulleys  used  to  transfer  energy  from  the 
central  power  plant  to  the  machine.  The 
system  was  so  grossly  inefficient  and  waste- 
ful that  a  serious  scarcity  in  steel  for  shaft- 
ing was  all  that  was  necessary,  in  many 
cases,  to  tip  the  balance  in  favor  of  direct 
motor  drives  on  individual  machines.  The 
advantages  in  economy,  in  flexibility,  and 
over-all  efficiency  were  so  great  that  within 
a  short  time  the  old  drive  shaft  became  a 
museum  piece. 

Until  recently,  industrial  methods  of 
transferring  heat,  necessary  in  so  many 
manufacturing  processes,  have  remained  in 
about  the  same  relative  stage  of  develop- 
ment as  the  drive  shaft  represented  in  trans- 
ferring motive  power.  The  central  boiler, 
with  its  maze  of  insulated  pipes  transferring 
heat  in  the  form  of  steam  to  various  parts 
of  the  plant,  is  still  a  common  sight  along 
with  a  variety  of  other  equally  cumbersome 
devices.  But  in  the  modern  factory,  all  this 
is  changed — provided  there  is  availabile 
low-cost  power.  For  it  is  much  more  con- 
venient to  bring  electric  energy  to  the  ma- 
chine and  there  transform  it  into  thermal 
energy  by  means  of  either  electronic  de- 
vices or  resistance  elements.  These  devices 
are  proving  to  be  much  more  flexible,  more 
versatile,  more  easily  controlled,  speedier, 
and  altogether  more  economical.  A  few 
examples  will  serve  to  illustrate  the  advant- 
ages: a  nationally  known  company  manu- 
facturing shoe  grease  in  McMinnville,  Oreg., 
has  replaced  oil  burning  steam  boilers  with 
an  all-electric  process  designed  locally. 
Another  company  found  that  by  the  use  of 
an  electric  steam  box  it  was  possible  to  form 
certain  intricate  wood  and  plastic  shapes 
into  an  improved  design  for  a  Columbia 
River  fishing  boat.  These  boats  are  now 
being  turned  out  at  the  rate  of  several  a 
month,  and  fishermen  claim  that  they  are 
far  superior  to  the  old  type.  Not  only 
are  the  new  boats  more  economical  than 
the  old  craft,  but  they  are  able  to  navigate 
water  at  a  speed  that  could  never  be  attained 
previously.  The  result  is  increased  income 
to  the  operator,  and  a  new  boat  manufac- 
turing industry. 

The  experience  of  a  small  glove  plant 
in  Ccntralia.  Wash.,  is  typical  of  the  large 
number  of  small  businesses  that  require 
intermittent  and  usually  small  supplies  of 
steam.  The  use  of  an  electric  steam  gen- 
erator has  made  it  possible  for  this  manu- 
facturer to  produce  a  high-quality  glove 
without  having  to  install  expensive  generat- 
ing equipment.  The  experience  of  a  cheese 
company  in  Stevenson,  Wash.,  is  typical  of 
hundreds  of  food-processing  plants  that  are 
switching  to  electric  power  principally  for 
the  advantages  of  cleanliness  and  sanita- 
tion, but  finding  that  in  the  process  they 
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Columbia  River  power  puts  speedy  craft  like  this  on  the  small  business  horizon. 


are  actually  saving  money.  The  Steven- 
son plant  is  an  all-electric  plant  where  elec- 
tric water  heaters  and  steam  generators  have 
replaced  a  wood-burning  steam  boiler. 
Before  making  the  change,  the  steam  cost 
of  this  plant  was  about  $230  per  month. 
During  18  months  of  operation,  the  power 
bill  for  the  completely  electrified  plant  has 
not  exceeded  $80  per  month.  Other  food 
processing  plants  that  have  experienced  the 
stimulating  effect  of  a  completely  electrified 
operation  include  milk-drying  plants,  a 
glucose  plant  which  uses  cull  wheat  and 
potatoes  as  a  raw  material,  dehydration 
plants,  canneries,  grape-juice  factories,  etc. 
The  all-electric  industrial  plant  is  here. 
It  has  a  special  attraction  for  small  indus- 
tries with  limited  capital  to  invest  in  power 
equipment  and  a  strong  desire,  backed  by 
sound  economic  considerations,  to  buy  all 
of  their  power,  steam,  and  heat  "over  the 
wire."  And  it  will  certainly  have  just  as 
much  significance  for  the  small  industry 


manufacturing  electroprocess  equipment  as 
the  all-electric  home  had  for  the  manufac- 
ture of  appliances. 

Without  really  low-cost  power,  most  of 
the  applications  in  the  electrothermal  field 
could  simply  not  be  considered.  With  low- 
cost  power,  however,  a  completely  new  field 
of  activity  is  open  to  private  enterprise,  re- 
sulting not  only  in  better  ways  of  making 
the  same  product  but  of  ways  and  means  of 
making  completely  new  products. 

There  are  few  industries  in  the  country 
that  are  experiencing  a  more  rapid  increase 
in  business  activity  than  the  manufacturers 
and  distributors  of  farm  equipment,  and  in 
the  Pacific  Northwest  one  of  the  "hottest" 
lines  of  farm  equipment  is  that  which  is  re- 
lated to  farm  electrification.  For  example, 
at  least  a  dozen  firms,  some  of  them  com- 
pletely new  undertakings,  are  now  manufac- 
turing irrigation  pipe  and  sprinklers  to  sat- 
isfy a  growing  demand  for  supplemental  ir- 
rigation. Much  of  the  irrigable  land  in  the 


This  water-powered  feed  grinder  is  a  far  cry  from  the  old-time  hand-powered  method. 
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No  etml  prohlem  in   the  /Vorf/iirp*!  irilA   this  hydroelectric  poicered  fireplace. 


Pacific  Northwest  is  of  the  type  that  can 
never  be  satisfactorily  irrigated  by  a  gra\  it\ 
system.  Electricity  is  solving  the  problem 
by  bringing  the  water  to  these  areas  via  an 
electric  power  line,  plus  a  low  irrigation 
pumping  rate.  Thus,  an  irrigation  project 
at  The  Dalles,  Oreg.,  will  use  electrically 
driven  pumps  to  irrigate  4,600  acres  of  or- 
chard land  and  1,800  acres  of  farm  land. 
Pumping  power  rates  are  sufficiently  low 
and  flexible  that  with  efficient  apparatus  it 
will  be  possible  to  use  126  kilowatt-hours 
per  acre-inch  pumping  against  a  700-foot 
head.  For  every  difficult  case  such  as  this, 
there  are  scores  of  others  where  the  problem 
is  relatively  simple.  Aluminum  pipe,  also 
manufactured  locally,  has  eliminated  much 
of  the  labor  cost  in  moving  sprinklers;  and 
when  added  to  a  low -cost  |»ower  rale,  the 
combination  is  unbeatable. 

The  electric  hay  drier  has  already  proved 
itself  in  the  Tennessee  Valley,  and  is  now 
doing  the  same  in  the  Pacific  Northwest. 
Not  only  is  it  making  hay  growing  feasible 
in  particularly  moist  areas  where  natural 


drying  is  difficult,  but  also  it  is  producing 
a  superior  product  with  a  much  higher  pro- 
tein content  that  is  claimed  to  more  than 
make  up  for  extra  costs  in  processing. 

The  importance  of  electric  power  as  a 
tool  in  stimulating  new  enterprise  in  the 
Pacific  Northwest  has  been  emphasized  in 
recent  years  by  significant  changes  that 
have  taken  place  in  the  supply  and  price 
of  competing  fuels.  Oil  from  California 
and  sawdust  waste  from  northwest  mills 
have  been  the  traditional  stand-bys.  Both 
have  risen  in  price,  while  electric  power 
rates  have  continued  their  downward 
trend.  The  result  is  a  steady  widening  of 
the  area  within  which  electric  power  is  an 
active  competitor.  It  should  be  remem- 
bered that  electricity  becomes  competitive 
w  ith  other  energy  sources  before  the  cost 
relationship  is  in  exact  balance — princi- 
pally because  of  the  many  advantages 
of  versatility,  cleanliness,  controllability. 
etc. — the  point  at  which  it  can  be  substi- 
tuted depending  upon  the  nature  of  the 
industrial  process.  Thus,  a  food  industry 
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will  attach  considerable  value  to  the  ad- 
vantages of  sanitation.  Here  electrifica- 
tion can  be  responsible  for  a  superior  prod- 
uct, and.  therefore,  what  amounts  to  a  new 
industrial  opportunity  with  increased  jobs 
and  investment. 

In  a  similar  way  electrification  is  extend- 
ing business  opportunities  in  the  North- 
west"»  chief  activity — lumbering  and  wood 
processing.  The  completely  electrified  sau- 
mill  is  rapidly  becoming  a  common  sight. 
It  promises  to  be  much  more  common  as 
saw  mills  abandon  the  practice  of  generating 
their  own  steam  and  electric  power  by  firing 
boilers  with  sawdust  and  other  wood  waste 
in  favor  of  cheaper  central  station  power. 
By  doing  so  they  eliminate  their  most  seri- 
ous fire  hazard,  save  a  high  fire  insurance 
premium,  secure  a  dependable  power  source 
with  no  investment  in  generating  facilities, 
in  many  cases  pay  less  for  the  actual  power 
itself,  and  also  secure  the  use  of  an  im- 
portant raw  material  that  used  to  be  wasted 
but  which  has  suddenly  become  valu- 
able in  the  manufacture  of  pulp  for  paper, 
coating  for  plywood,  industrial  alcohol, 
and  a  growing  list  of  other  items.  Here 
again  electricity  has  released  a  raw  material 
that  can  now  become  the  basis  for  a  large 
number  of  new  and  growing  Industrie-, 
most  of  which  w  ill  themselves  use  electrii  iu 
as  their  exclusive  power  source. 

Low-cost  electric  power  is  responsible 
for  another  minor  revolution  in  the  Pacific 
Northwest,  this  time  in  the  heating  of 
homes.  The  idea  has  caught  on  in  a  big 
way.  Power  company  officials  agree  that 
the  only  limiting  factor  at  the  moment  i- 
the  capacity  of  distribution  lines  which  niu-t 
be  almost  completely  rebuilt  to  take  care  of 
the  huge  potential  market.  This  develop- 
ment is  creating  a  group  of  new  industries 
for  the  manufacture  of  space  heating  equip- 
ment. Within  the  last  \ear  at  least  five 
manufacturing  plants  have  been  started  in 
the  Portland  area  alone  for  the  production 
of  a  central  type  heating  unit.  The  same 
thing  is  happening  in  the  other  metropolitan 
areas  of  Seattle.  Spokane,  and  Taeonia. 
Wash.  This  is  in  addition  to  the  nianv 
other  approaches  to  the  problem  of  space 
heating,  such  as  the  conventional  wall 
heater,  panel  heater>.  floor  and  ceiling  radi- 
ation, etc.,  all  of  which  are  being  acti\el\ 
experimented  on  in  this  region.  The  mod- 
ern home  of  tomorrow  in  the  Pacific  Noitli- 
\\esi  will  definitelv  be  electrically  heated, 
and  probably  by  a  device  designed  and 
manufactured  in  a  new  industrial  plant  \et 
to  lie  Imilt  in  this  region. 

After    watching    the    effects    of    low-co-l 
power  in  the  thousand  and  one  new   appli- 
cation- where  Jt  is  being  accepted.  on< 
that  hen-  is  ;i  new   source  of  energy   that  is 
affecting     business      laigc    and    small      in 

icwhal   the  same  w.i\    as  a  blood  ti.nis 

fusion  can  stimulate  a  recujtcrating  patient. 
I  In-  new  factory  will  gradually  make  it 
-elf  felt  in  every  part  of  the  C.oluinlna 
l'i.i-in  w  lii-ie  low -i ns|  power  is  available, 
and  small  industries  are  bound  to  be  the 
principal  benefactors. 

THE  RECLAMATION  ERA 


PHOTO  CONTEST  WINNERS 


If  you  have  been  wondering  what  in- 
spired many  avid  camera  fans  to  devote 
considerable  time  to  obtaining  unusual 
photographs  during  the  past  summer  and 
fall,  here  is  what  they  were  shooting  for: 
the  Bureau  of  Reclamation  camera  contest. 

Photographs  by  Ray  M.  Reynolds,  pho- 
tographer of  region  V.  Amarillo.  Tex.,  won 
first  and  second  place  in  the  professional 
class.  George  O.  Bonawit.  photographer  of 
region  III.  Boulder  City,  Nev.,  won  third 
place  in  that  class.  The  best  picture  of 
all  classes  in  the  amateur  competition  was 
one  by  Howard  L.  Kink,  engineer  at  Parker 
Dam.  The  contest  closed  September  1, 
1946. 

Awards  were  made  in  8  of  the  10  subjects 
listed  in  the  announcement  of  the  contest. 


The  winners  in  each  subject  are: 

1.  Irrigation  farm — Taylor  J.  Learning. 

engineer.  Denver,  Colo. 

2.  Recreational      benefits — Howard     L. 

Fink. 

3.  Electric  power  productio  n — Mr. 

Learning. 

4.  Flood  or  drought — John  E.  Bernhard. 

draftsman.  Ephrata.  Wash. 

5.  Life    on    an    irrigated    farm — Joseph 

W.      Gorrell.      electrician,      Grand 
Coulee  Dam. 

6.  Engineer  at  work  on  project — H.  E. 

Winchester,    geologist,    Salt    Lake 
City,  Utah. 

8.  Workmen  I  action  picture  I — Faye  E. 
McCumber,  chief  power  house  op- 
erator, Cody,  Wyo. 


10.  Mechanical  equipment — Bert  F.  Wil- 
son, engineering  draftsman,  Den- 
ver, Colo. 

No  awards  were  made  under  subjects  7 
and  9. 

Honorable  mention  was  given  to  LeRoy 
Parks,  gate  tender,  Morton.  Wyo.,  and  to 
Harold  R.  Lee.  power  manager,  Denver, 
Colo. 

The  first  place  winners  in  each  group  will 
receive  certificates  of  merit.  A  traveling 
exhibit  composed  of  the  best  photographs 
submitted  will  be  sent  to  all  regional  head- 
quarters, and  to  the  larger  project  offices. 
The  prize  winning  pictures  appear  in  this 
issue  of  RECLAMATION  ERA,  and  outstand- 
ing pictures  will  be  used  by  other  publi- 
cations. 
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FIRST  PRIZE — Mr.  Reynolds'  unusual  shot  of  hydrographer  E.  E.       SECOND  PRIZE-  Mr.  Reynolds  catches  the  lighter  side  of  multiple 
Cerny  in   the  middle  of  Conchas  Canal,  /V.  Mex.,  measuring  the  purpose  development  in  a  fishing  scene  on  Altus  Lake,  near  Allus 

water  flow.  Dam,  Okla. 


TIIIIUI  I'UI/.K — Mr.  llonairit's  composite  photo  of  the  Arizona 
(  <ni til,  iril/i  //!«•  roudtcay  on  the  side  and  the  mountains  in  the  hack- 
ground,  presents  a  serene  irrigation  setting. 
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FOURTH  PRIZE — Mr.  Fink's  study  in  animal  life.  A  group  of 
desert  bighorn  sheep  near  a  summit  of  the  Buckskin  Mountains 
of  Arizona. 
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An  I-]; 


Recorded 


by  Dr.  D.  S.  CARDER,  Geophysicisl,  Coast  and  Geodetic  Survey, 
Department  of  Commerce, 

and  THOMAS  C.  M  EAD,  Chief,  Program  and  Reports  I  nil, 
Region  III,  Boulder  City,  Nev. 


Do  the  tremendous  loads  imposed  on  the 
earth's  crust  by  reservoirs  behind  large 
dams  such  as  Boulder,  Grand  Coulee,  and 
Shasta  cause  local  earthquakes  and,  if  so, 
is  there  a  chance  that  these  earthquakes  may 
be  of  destructive  nature? 

Perhaps  the  first  time  that  the  Bureau  of 
Reclamation  had  this  question  posed  was 
when  authorization  was  sought  for  the 
building  of  Boulder  Dam.  Opponents  to 
the  building  of  a  high  dam  asserted  that  the 
large  reservoir  created  would  be  the  cause 
of  severe  earthquakes.  From  general  en- 
gineering principles  the  engineers  and  ge- 
ologists of  the  Bureau  of  Reclamation  ex- 
pected some  measurable  yielding  of  the 
earth's  crust  but  not  of  hazardous  propor- 
tions— otherwise  the  building  of  Boulder 
Dam  would  not  have  been  considered.  But 
being  practical  scientists,  the  Bureau  engi- 
neers and  geologists  proposed  to  measure 
exactly  what  took  place  so  as  to  have  the 
answers  in  case  larger  dams  and  reservoirs 
should  be  proposed. 

To  carry  out  this  program  the  Bureau  of 
Reclamation  first  cooperated  with  the  Coast 
and  Geodetic  Survey  in  the  installation  of 
strong  motion  accelerographs  at  Boulder 
Dam.  Then  the  Bureau  entered  into 
a  formal  cooperative  agreement  with  the 
Coast  and  Geodetic  Survey  to  operate  seis- 
mograph* in  the  Lake  Mead  area  to  locate 
the  origin  of  earthquake  shocks  and  estab- 
lish their  relationship  to  the  dam.  The 
National  Park  Service  cooperated  in  the 
latter  work.  More  recently  similar  pro- 
gram* on  a  leaser  scale  have  been  instituted 
at  Grand  Coulee  and  Shasta  Dams,  one 
seismograph  being  installed  in  each  locality. 

It  may  be  well  to  explain  that  a  seismo- 
graph i*  an  instrumental  assembly  for  re- 
cording earth  vibrations  or  waves.  A  com- 
plete seismograph  station,  such  as  the  "in: 
at  Boulder  City,  will  have  instrumental  de- 
vices to  pick  up  earth  waves  or  vibrations 
in  three  directions  at  right  angles.  Frmn 
the  pirk-up  devices  the  earth  vibrations  are 
transmitted  electrically  to  a  recorder  which 
photographs  on  movie  film  each  of  the 


vibrations  as  the  path  of  a  vibrating  beam 
of  light. 

In  every  well-defined  earthquake  the  rec- 
ord will  show  several  different  recognizable 
types  of  earthquake  waves,  each  of  which 
travels  at  a  different  speed.  From  the  dif- 
ference in  time  of  arrival  of  the  first  two 
types  of  earthquake  waves,  the  distance  of 
the  seismograph  station  from  the  point  of 
origin  of  the  earthquake  shock  can  be  de- 
termined. When  the  station  is  equipped  to 
record  motion  in  three  directions  at  right 
angles  the  direction  of  the  earthquake 
origin  also  can  be  determined. 

To  measure  earthquake  forces  at  Boulder 
Dam  three  strong-motion  accelerographs 
were  installed  in  and  near  the  dam.  These 
are  special  type  seismographs  which  record 
vibrations  during  strong  earthquakes  only. 
They  are  especially  designed  to  facilitate 
determination  of  acceleration,  knowing 
which,  an  engineer  can  compute  the  force 
exerted  by  the  earthquake  on  an  engineering 
structure. 

Nearly  all  earthquakes  are  vibrations 
caused  by  the  rupture  of  the  earth's  crust 
along  some  line  of  weakness,  termed  as  a 
"fault."  The  point  of  rupture  may  be  on 
the  surface  or  any  distance  below  the  surface 
up  to  several  miles.  It  is  of  importance  to 
know  where  active  faults  are.  Ordinarily, 
important  engineering  structures  will,  if  at 
all  possible,  be  located  so  as  to  avoid  active 
faults. 

To  locate  the  active  faults  in  the  Lake 
Mead  area,  three  seismograph  stations  were 
constructed  at  Boulder  City,  Nev.,  Pierce 
Ferry,  Ariz.,  and  Overton,  Nev.  These  sta- 
tions form  the  vertices  of  a  nearly  equi- 
lateral triangle  enclosing  Lake  Mead,  which 
triangle  serves  as  a  convenient  framework 
from  which  to  locate  the  origin  of  the  vari- 
ous earthquake  shocks. 

In  the  Hinililcr  Dam  area  the  In -I  earth- 
quakes rerogni/ed  as  such  were  felt  Idle  in 
!''.{(>.  The  lii-i  seismograph  was  in-tailed 
in  193H.  Since  1936  about  5.~>n  s|,,,,k» 
have  IHVM  felt  by  local  residents,  and  since 
I1' '.::  about  4,000  have  I  ..-,•„  recorded  by 


the  seismograph  station  in  Boulder  City. 
The  heaviest  shocks  were  barely  strong 
enough  to  crack  plaster  or  overturn  un- 
stable objects:  the  smallest  shocks  recorded 
were  only  equivalent  to  the  explosion  of 
about  100  pounds  of  dynamite  at  a  distance 
of  several  miles.  The  energy  of  all  of  these 
shocks  put  together  would  be  less  than  one 
percent  of  the  energy  expended  by  any  one 
of  the  destructive  earthquakes  which  have 
occurred  in  recent  years  elsewhere  in  west- 
ern United  States. 

There  is  fairly  definite  evidence  that  a 
large  number  of  small  shocks  were  caused 
by  the  settlement  of  the  floor  of  the  reser- 
voir under  the  great  load  which  was  placed 
fairly  suddenly  upon  it.  This  load  was  over 
40  billion  tons  at  the  time  of  highest  water 
in  1941.  The  earthquakes  were  first  felt 
after  the  reservoir  had  partially  filled  and, 
until  1942.  maximum  earthquake  activity 
was  definitely  associated  with  seasonal 
peaks  in  water  load.  This  association  has 
not  been  so  evident  since  1942;  but  follow- 
ing 1942  the  seasonal  peaks  have  been  rela- 
tively low.  The  points  of  origin  of  about 
400  earthquakes  in  the  Boulder  Dam  area 
have  been  located.  These  have  been  heav- 
ily concentrated  in  the  general  area  of  the 
lower  lobe  of  the  Lake  Mead  reservoir,  or 
that  part  of  the  lake  between  Boulder  Can- 
sun  and  Moulder  Dam.  which  part  con- 
tains about  30  percent  of  the  total  weight  <>f 
the  water.  Most  of  these  earthquakes  have 
their  origin  along  the  base  of  the  granitic 
mountains  which  lie  southeast  and  south- 
west of  this  part  of  the  lake.  Precise  levels 
that  weie  run  when  the  n->er\oir  started  to 
fill,  .mil  again  after  it  had  filled,  indicated 
that  during  the  interim  the  lake  basin  had 
settled  -e\cial  inches  with  respect  to  the 
I... nli-Miii1  in  mill. {in-.  This  settlement  i- 
probably  along  faults  which  separate  the 
mountains  fnnn  tin-  lake  basin.  We  have 
then  the  direct  can-.  ,,|  l.n.d  earthquakes, 
namely,  the  slipping  of  the  loaded  lake 
basin  along  faults  which  separate  the  basin 
from  the  adjoining  in.mni.im-.  It  is  of 
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interest  to  note  that  all  of  the  active  fault 
zones  bypass  Boulder  Dam  by  at  least  a 
mile. 

At  Shasta  Dam  the  water  load  is  not 
nearly  as  great,  although  several  known 
faults  are  located  in  the  vicinity.  In  1944, 
when  the  reservoir  started  to  fill,  a  swarm 
of  local  shocks  was  recorded  on  the  nearby 
seismograph.  Some  of  these  were  strong 
enough  to  be  felt.  It  may  be  possible  that 
the  added  impulse  or  trigger  force  which  set 
off  these  shocks  was  supplied  by  the  sudden 
load  on  the  reservoir  but,  if  so,  this  action 
soon  expended  itself  because  since  1944  few 
shocks  which  could  be  attributed  to  res- 
ervoir loading  have  been  recorded,  even 
though  the  total  load  has  been  somewhat 
greater. 


At  Grand  Coulee  Dam  no  known  faults 
are  near  the  dam;  the  dam  is  in  a  relatively 
unfractured  formation.  Hence  the  load  of 
the  reservoir  would  be  expected  to  bend 
the  earth's  crust  downward  a  small  amount 
rather  than  rupture  it  along  faults;  there 
would  be  no  sudden  yielding  resulting  from 
the  load,  and  few,  if  any,  local  earthquakes 
would  be  expected  to  occur.  The  records 
of  the  seismograph  bear  out  this  supposi- 
tion. Few  local  earthquakes  of  any  conse- 
quence have  been  recorded. 

It  appears  that  some  of  the  answers  we 
have  been  seeking  are  shaping  up: 

(a)  In  the  Lake  Mead  area,  earthquakes 
are  associated  with  definite  faults,  none  of 
which  happen  to  be  nearer  than  one  mile  to 
Boulder  Dam  or  other  important  structures. 


(6)  A  reservoir  in  the  process  of  filling 
can  be  responsible  for  small  earthquakes  if 
conditions  are  right;  namely,  the  load  must 
be  concentrated  over  a  relatively  small  area 
and  the  underlying  rock  must  already  be 
fractured  along  definite  fault  lines,  produced 
by  large  dynamic  forces  of  the  geologic 
past.  Unless  the  rock  is  already  faulted, 
loading  alone  will  not  produce  earthquakes, 
for  the  extra  load  of  the  reservoir  water  is 
too  small  to  cause  new  faults. 

(c)  If  an  area  is  visited  by  a  severe  earth- 
quake, the  earthquake  would  have  occurred 
regardless  of  reservoir  loading,  because 
forces  sufficient  to  produce  a  shock  of  this 
type  are  disproportionately  greater  than 
the  inconsequential  load  of  any  reservoir 
which  man  can  make. 


Recording  of  an  earthquake  at  Boulder  City,  March   14—15,  1946 


•T 


(limit  mid-height  of  record — felt  local  earthquake  originating 
approximately  5  miles  from  Boulder  City  seismograph  station. 

•Near  bottom  of  record — trace  of  strong  Calif ornia  earthquake  originating  about  175  miles 
from  the  Boulder  City  seismograph  station. 


Wli»'.s-  Hungry  Now? 


^THOSE 
POOR  HO(?SE1 
y  MUST  BE 

ICARUS      *. 

.STARVED 


WE  AkE    DELEGATES 


'THE    SOCIETY    FOIL  THE    PREVfiNTlON  OF 
CRUELTY  TO    LIVESTOCK''    WE    HAVE  TWO 
LOADS    OF    HAY  TO    DONATE   TO 
^^^^WO^HY^CAuSt ' 


HUNGRY 

HORSE 

PROJECT 

'   S 


WE 

TRADE     IT    IN  ON 
A  CAR  LOAD   OF 


With  massive  Hungry  Horse  Dam  about 
ready  to  become  a  leading  figure  in  west- 
ern Montana's  economic  life,  an  enterpris- 


ing Columbia  Falls  newspaperman  decided 
it  was  high  time  to  make  a  few  discreet  in- 
quiries into  the  giant's  parentage.  Specifi- 


cally, he  set  out  to  learn  for  whom  the 
structure,  and  the  small  creek  which  flows 
into  the  South  Fork  of  the  Flathead  River 
at  the  dam  site,  were  named. 

It  should  never  have  been  a  secret. 
Hungry  Horse  Dam  and  the  creek  which 
bears  the  same  title  were  named  after  two 
fine  horses — Jerry  and  Tex.  Years  ago. 
in  the  winter  of  1900-01  to  be  exact.  David 
and  William  Prindiville  were  freighting  oil 
drilling  equipment  from  Belton,  on  the 
Great  Northern  main  line,  to  a  spot  up  the 
Flathead's  North  Fork,  where  there  was  an 
oil  rush  on  at  the  time. 

One  day  they  had  just  crossed  the  South 
Fork  of  the  river  on  their  way  to  Colum- 
bia Falls  when  they  discovered  that  two 
horses — Jerry  and  Tex — were  missing.  A 
month  later,  the  horses  were  found  belly- 
deep  in  snow  and  "nothing  but  skin  and 
bones."  A  trail  had  to  be  broken  and  oats 
fed  to  the  horses  before  they  had  strength 
enough  to  walk  out. 

Thus  the  name  Hungry  Horse.  But  the 
story  has  a  happy  ending  and  both  Jerry 
and  Tex,  like  their  namesake  to  be,  per- 
formed valuable  services  to  the  community. 
For  many  years  Jerry  pulled  a  Kalispell  fire 
engine  while  Tex  drew  a  delivery  wagon 
for  the  Kalispell  Mercantile  Co. 

(Editor's  note:  For  the  complete 
story  on  Hungry  Horse  see  the  Febru- 
ary issue  of  the  ERA.) 
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ROUMP-UP 


1  <nii  i  ti,  i  in:  tint*  simr  as  a  result 
of  the  recent  increase  in  the  Reclamation 
construction  limitation  by  the  Bureau  of  the 
Budget.  Contracts  have  been  awarded  for 
more  than  22  million  dollars  covering  con- 
struction, equipment,  and  supplies.  Nine 
contracts  were  included  in  the  total  and  five 
projects  were  affected.  They  are  Columbia 
Basin,  Central  Valley,  Colorado-Big 
Thompson,  Deschutes.  and  Tucumcari. 
More  than  $16,000,000  of  the  total  awarded 
will  !>»•  spent  on  Columbia  Basin,  the  largest 
job  beiiif;  the  Potholes  Dam.  a  key  feature 
(if  the  development  costing  more  than  89.- 
OOO.WX).  Other  work  includes  the  construc- 
tion of  the  first  section  of  the  East  Low  Ca- 
nal, and  Long  Lake  Dam  on  the  Columbia 
Basin  project,  further  construction  on  the 
Delta-Mendota  Canal  project,  the  Central 
Valley  project,  the  Hudson  Canal  and  lat- 
eral system  unit  No.  5  on  the  Tucumcari 
project,  penstocks  for  Mary's  Lake  and 
Estes  Park  power  plants  of  the  Transmoun- 
tain  Colorado-Big  Thompson  project,  and 
additional  construction  work  on  the  North 
I  nit  Main  Canal  of  the  Deschutes  project. 
These  represent  the  largest  bulk  of  awards 
since  the  quarter  ending  w  ith  the  close  of  the 
1946  fiscal  year,  June  30,  1946. 

Mni-shtill  l-nril  Itnin's  supervision 
is  localized  in  keeping  with  the  Bureau's  de- 
centralization program.  The  general  su- 
pervision of  Marshall  Ford  Dam  in  Texas 
has  been  transferred  from  the  chief  en- 
gineer's office  in  Denver  to  region  V  di- 
rector, Wesley  R.  Nelson,  at  Amarillo.  Tex. 
As  a  result  the  people  affected  and  benefited 
1>\  the  Reclamation  development  will  have 
a  better  opportunity  to  contact  the  official 
in  charge,  the  primary  objecive  of  decen- 
tralization. Detailed  operations  will  re- 
main under  the  supervision  of  the  lower 
Colorado  River  authority  of  Texas. 

I  ill  i-ri;>:liiuitil  I-M  ;/'/ni  *s  jori  on 
high  dams  i-  IM-IH-  reorganized.  I  lie  fol- 
lowing have  been  nominated  to  serve  on 
the  Executive  Committee:  Michael  W. 
Straus.  Commissioner  of  the  Bureau  of  Rec- 
lamation; S.  B.  Morris,  general  manager 
and  chief  engineer,  department  of  water  and 
power.  Lo»  Angeles.  Calif.  ;  J.  L.  Savage, 
consulting  engineer.  Denver,  Colo.;  (  P 
Vetter,  Chief.  Office  of  River  Control.  Bu- 
reau of  Reclamation.  Boulder  <  it\.  V\.: 
and  F.  A.  Banks,  district  manager.  Bu- 
reau of  Reclamation:  Coulee  Darn.  Wash. 

*  M/IIIII/MM  Haulm  Immdn  mr- 
tjulrrm.  Purchase  of  ahno,|  ">H.IMMI 
acres  of  land  from  the  Columbia  High- 


lands  Co.  under  the  Columbia  Basin  Project 
Act  is  now  under  consideration.  If  the 
purchase  materializes,  it  will  be  the  first 
large  acquisition  under  the  act.  Almost 
14,000  acres  had  been  purchased  by  early 
fall  and  offers  to  buy  had  been  sent  out 
during  July  to  landowners  who  will  be 
included  in  the  initial  irrigation  blocks 
comprising  the  Quincy-Winchester-Ephrata 
areas  in  the  northern  part  of  the  project, 
and  Pasco  pumping  locality  at  the  southern 
end. 

Story  n(  thv  year  —  We  nominate  for 
the  "Story  of  the  Year"  the  following  con- 
versation reported  at  last  year's  celebration 
near  Coeur  d'Alene,  Idaho,  marking  official 
delivery  of  water  to  the  3.500-acre  Post 
Falls  unit  of  the  Rathdrum  Prairie  project. 

Ernie  Jorgenson,  farm  editor  of  radio 
station  KFPY,  Spokane,  was  interviewing 
two  young  boys,  ages  about  5  and  7,  prior 
to  broadcasting  the  official  ceremonies. 
The  conversation  went  something  like  this. 

JORCKNSON.  "And  here  we  have  two 
young  gentlemen  w:ho  are  helping  to  cele- 
brate the  delivery  of  water  to  this  fine  proj- 
ect. Tell  me,  what  do  you  think  of  this 
irrigation,  Jimmie?" 

JIMMIE.  "Boy,  it's  great." 

JORCENSON.  "And  what  about  you,  Tom- 

•      O" 

mie: 

TOMMIE.  "My  dad  says  we'll  all  make 
good  now  and  maybe  I  can  go  to  college." 

JORCENSON.  "Tell  me.  Jimmie,  what  do 
you  expect  to  grow  now  that  you  have  the 
water?" 

JIMMIE.  "Oh,  potatoes,  alfalfa,  hay, 
beans,  and  wheat." 

TOMMIK.  I  Speaking  aside  to  his  com- 
panion I  "You  dope,  don't  you  know  they 
don't  grow  wheat  on  an  irrigation  project?" 


water  users  are  putting  back  into  the  coffers 
of  the  Federal  Government  in  return  for 
the  benefits  of  reclamation,  and  on  the  other 
side  of  the  coin  how  much  they  should  have 
to  pay  in  the  future.  This  is  the  result  of  a 
report  submitted  to  the  Secretary  stressing 
the  need  for  this  study  before  new  reclama- 
tion legislation  may  be  considered. 


Ivtt  i>«u  •  i  IK 
(Mine  a  step  closer  to  completion  as  the 
WeMinghouse  Electric  Corp.  was  reeeiilK 
awarded  a  contract  for  the  last  three  of  nine 
KUIOO-kilovolt-ampere  transformers  and 
component  parts  for  use  in  hydroelectric 
power  development.  The  last  three  gnicr- 
ators  required  to  complete  the  powerhouse 
are  now  being  built.  This  will  only  c:>n-ti- 
lute  half  of  the  ultimate  power  output  from 
the  dam.  as  the  left  powcrliou-e  ultimately 
will  al->  hii\e  ')  •zcncraior-.  making  a  total 
of  IK  10}',.IHM  (.kilowatt  generator-  in  the 
com|ilele  «\>tem.  'I  hese  machines  are  the 
largest  Imlioelretiic  generators  in  ths 
world. 

High   fi  i,  ,     ../    .  i>n«f  riK-fiori   calls 
for  a  thorough  -hid\   of  how  much  iin.ne\ 


Itnrt'au  t» 
llapiiitt  under  a  memorandum  of  under- 
standing between  the  Departments  of  Inte- 
rior and  Agriculture.  The  Second  Division 
of  Buffalo  Rapids  project.  Montana,  has 
been  designated  as  a  WCl  project  under  the 
act  of  October  14.  1940.  as  amended. 
Through  this  designation  the  Bureau  of  Rec- 
lamation is  responsible  for  the  operation 
and  maintenance  of  the  irrigation  works  and 
for  ths  formulation  and  administration  of 
the  necessary  repayment  contracts  relating 
to  irrigation  works  constructed  by  the  Bu- 
reau of  Reclamation. 


\\'anlt'ti!  .|MC<>  1'i-in-i-i-ilintjs  nnil 
Trtinsm-linns.  \\  you  have  any 

copies  of  the  American  Society  of  Civil  En- 
gineers Proceedings  or  Transactions,  please 
send  them  to  the  Bureau  of  Reclamation  li- 
brary in  Washington.  D.  C..  to  help  com- 
plete our  files.  The  Bureau's  library  i-  \i-- 
ited  and  used  by  engineers  from  all  over 
the  world.  You  will  be  contributing  to  en- 
gineering knowledge  by  helping  the  librar- 
ian to  maintain  a  full  record  of  the  pro- 
ceedings and  transactions  of  this  important 
group  of  scientists.  The  volume-  de-ire.! 
are  as  follow  -: 

TRANSACTIONS; 

Vol.  89—  1920 

Vol.  96-100,  inclusive—  1932-1935 

Vol.  108—1943 

Vol.  109—1944 

Vol.  110—1945 

PROCEEDIV.-: 

Volumes    5H  <•!.    inclusive—  1932- 

1935 

Vol.  62.  No.  1   .">.  inclusive—  1936 
VoL  63,  No.  4—  1937 
Vol.  64,  No.  2.  V.    1.  Pi.  2—1938 
\ol.65,  No.  10—  1939 
Vol.  66,  No.  4,  Pt.  1,  No.  9—1940 
Vol.  67.  No.  2.  No.  7-  I'M! 
Vol.  70,  No.  9,  No.  10—1944 
Vol.  71.  No.  2.  No.  3.  Pi.  2.  No.  1. 
Pt.  2,  No.  8,  No.  9,  No.  10—1945 
Vol.  72.  No.  I.  No.  6—  1946 

Mail  thrm  to  tin-  I  n  i  led  Stairs  Depart- 
ment of  the  Interior.  Korean  of  Reclamation 
Library.  Washington  2.").  I).  C. 
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RECLAMATION   READING 


Bureau   Publications 

Available  from  the  Bureau  of 
Reclamation 

1.  Approved  Missouri  River  plan  map. — 
Color  map  of  reservoir  and  dam  sites  in  the 
basin   construction   program   in   Colorado. 
Kansas,     Missouri,     Montana.     Nebraska, 
North   Dakota,   South   Dakota,   and   Wyo- 
ming. 

2.  Annual  Report  of  the  Commissioner, 
Bureau  of  Reclamation,  to  the  Secretary  of 
the  Interior  (for  the  fiscal  year  ended  June 
30.  19451. 

3.  Maps  of  seven  States  showing  water  re- 
sources development  of  the  Missouri  River 
Basin. — Maps  of  Colorado,  Kansas,  Mon- 
tana. Nebraska.  North  Dakota.  South  Da- 
kota,   and    Wyoming    with    locations     (in 
color  I    of   dams,    reservoirs,    canals,    irri- 
gable areas,  and  other  works  proposed  as 
parts  of  a  unified  plan  for  the  development 
of  the  water  resources  of  the  Missouri  River 
Basin.      (Also  available  from  regional  di- 
rectors, Bureau  of  Reclamation,  region  VI, 
Billings,  Mont.,  and  region  VII,  Denver, 
Colo. ) 

3.  Columbia    Basin    Reclamation    Proj- 
ect— East  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  east  Columbia  Basin  ir- 
rigation  district — one   of  three   irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington     State.       Table    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  cents  a  copy. 

4.  Columbia    Basin    Reclamation    Proj- 
ect— South  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements  in   the  south   Columbia  Basin 
irrigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Appendix   contains  classifications  and   ap- 
praisal of  lands  excluded  from  the  south 
Columbia  Basin  irrigation  district.     Fifty- 
five  cents  a  copy. 

5.  Fourth  Report  of  Operations   Under 
the   Boulder   (Canyon    Project   Adjustment 
Act  for  Year  Ended  May  31,  1945,  pub- 
lished  January   4,    1946.      Fourth    annual 
financial  statement  of  the  Commissioner  of 
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Reclamation  transmitted  to  the  Secretary  of 
the  Interior  concerning  operation,  mainte- 
nance, and  construction  activities  of  the 
Boulder  Canyon  project  during  the  year 
ended  May  31,  1945.  Ten  cents  a  copy. 

6.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Growth 
of  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
fitzen,   assistant  engineer,   under  direction 
of  C.  P.  Vetter,  engineer,  Bureau  of  Recla- 
mation, Denver,  Colo.,  October  30,  1939, 
seven-page     mimeographed     study      with 
graphs. 

7.  Settlement  Opportunities  on  Irrigated 
Farms. — The    outlook    for    veterans    and 
others  who  would  homestead  on  irrigated 
public  land  or  purchase  an  irrigated  farm. 
( Also  available  from  your  nearest  regional 
director.) 

8.  Boulder  Dam. — Illustrated  folder  on 
the  world's  highest  dam.      (Also  available 
from    the    regional    director,    region    III. 
Boulder  City,  Nev.  I 

Available  from  the  Superintendent  of 
Documents,  Washington  25,  D.  C. 

1.  Putting  the  Missouri  to  Work. — Illus- 
trated   summary    of   the   unified    plan    for 
development  of  the  Missouri  River  System. 
Fifteen  cents  a  copy. 

2.  Columbia     Basin      Joint     Investiga- 
tions.— Advance  studies  of  problems  aris- 
ing  in   connection   with   settlement   of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.    Obtainable  from  the 
Superintendent  of  Documents.     Latest  re- 
leases are: 

Problem  14,  Financial  Aid  for  Set- 
tlers— 25  cents. 

Problem  23,  Rural  and  Village  Elec- 
trification— 25  cents. 

Problem  26,  Recreational  Develop- 
ment of  Roosevelt  Lake — 75  cents. 


MiM<'i'llain>uun  Publications 

"500-Mile,  230-Kv.  Series  Compensated 
Transmission,"  by  S.  E.  Schultz,  chief  engi- 
neer, Bonneville  Power  Administration,  in 
Electrical  World,  August  17,  1946,  page  70. 
Bonneville  Power  Administration  study  in 
the  theoretical  and  practical  aspects  of  series 
capacitance  in  long  230-kilovolt  lines  as 


solution  to  power  transmission  from  remote 
hydrodevelopments. 

Physical  Land  Conditions  in  the  Mata- 
nuska  Valley,  Alaska,  by  W.  A.  Rockie,  Soil 
Conservation  Service,  Department  of  Ag- 
riculture. Physical  Land  Survey  No.  41, 
issued  in  1946.  32  pages  with  illustra- 
tions. Bulletin  contains  brief  descriptions 
of  the  physical  features,  climate,  native 
vegetation,  and  existing  agriculture  in  the 
Matanuska  Valley,  Alaska.  15  cents  a  copy 
from  the  Superintendent  of  Documents, 
Washington,  D.  C. 

"Standardized  Turbine  Generator  Units," 
by  J.  R.  Carlson.  Central  station  steam  en- 
gineer. Westinghouse  Electric  Corp.,  in 
Public  Power,  September  1946,  page  8. 
Illustrated.  The  author  discusses  whether 
"turbine  standardization  is  just  another 
restriction  inflicted  upon  us,  or  if  it  is  an 
actual  benefit  to  users,  of  electrical  equip- 
ment." 

Proceedings  of  California  Water  Con- 
ference, compiled  by  Irvin  M.  Ingerson, 
associate  hydraulic  engineer,  Division  of 
Water  Resources,  Department  of  Public 
Works  of  the  State  of  California.  A  record 
of  the  California  Water  Conference  of  1945, 
called  by  Governor  Earl  Warren,  and  held 
in  the  State  Capitol,  Sacramento,  on  De- 
cember 6  and  7,  1945.  504  pages  with 
alphabetical  list  of  registered  attendance 
and  index  of  speakers.  For  further  infor- 
mation write  to  the  Division  of  Water  Re- 
sources, Department  of  Public  Works.  State 
of  California.  Sacramento,  Calif. 

"An  Engineering  Approach  to  Construc- 
tion Safety,"  by  Robert  L.  Moore,  staff  rep- 
resentative, construction  section,  in  Na- 
tional  Safety  News,  August  1946,  page  32. 
Illustrated.  The  importance  of  a  sound  and 
well-planned  safety  program  as  a  means 
of  preventing  accidents  on  construction 
jobs.  (National  Safety  News  is  a  monthly 
publication  of  the  National  Safety  Council, 
Inc.,  Chicago,  111.) 

Prewar  World  Production  and  Consump- 
tion of  Plant  Foods  in  Fertilizers,  issued 
by  the  Bureau  of  Plant  Industry,  Soils,  and 
Agricultural  Engineering,  Department  of 
Agriculture.  Miscellaneous  Publication 
No.  593,  April  1946.  Twenty  cents  a 
copy  from  the  Superintendent  of  Docu- 
ments, Washington,  D.  C. 

"Man  vs.  Atom — Year  1,"  by  James  H. 
McGraw.  Jr.,  president,  McGraw-Hill  Pub- 
lishing Co.,  Inc.,  in  Power,  August  1946, 
page  91.  Illustrated. 
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(Continued  from  page  13) 

seven  towns  the  Government  had  laid  out. 

One  clerk  later  reported  that  he  registered 
a  blind  man.  Dubious  as  to  how  he  could 
make  the  race,  he  was  told  that  the  man 
would  stand  on  the  line,  make  one  jump  as 
the  gun  was  fired,  and  plant  his  flag.  He, 
with  others,  spent  2  or  3  days  in  the  line, 
sleeping  on  the  ground.  Hot  winds  were 
blowing,  and  sand  dust  billowed  in  clouds. 
The  heat  was  terrific  during  the  day  and 
the  nights  were  cold.  Water  was  scarce. 
Still,  the  registration  system,  though  bring- 
ing hardship  to  many  because  of  the  condi- 
tions that  arose,  probably  prevented  many 
frauds.  Though  it  was  every  man  for  him- 
self, chivalry  was  not  missing.  At  one 
booth  several  ladies  asked  to  be  allowed  to 
register  without  standing  in  line.  A  red- 
headed Kentucky  colonel  spoke  to  the  crowd 
and  pleaded  for  the  ladies.  The  men  con- 
sented. In  a  few  moments,  986  women 
were  in  line.  The  eyes  of  the  men  began 
to  bulge,  some  groaned,  but  on  the  whole 
they  faced  the  racket  quite  well. 

When  the  race  began,  some  150,000 
persons  were  on  the  line.  They  went  helter- 
skelter.  There  were  young  and  old  of  both 
sexes,  the  strong,  the  sick,  the  crippled,  deaf, 
dumb,  and  blind.  Some  went  on  horseback, 
some  in  vehicles  of  every  conceivable  de- 
scription, and  of  no  description,  some  by 
train,  and  some  on  fpot. 

The  trains  were  loaded.  Every  inch  of 
the  rooftops  was  covered  and  many  hung 
from  the  sides,  holding  to  window  sills. 
First  one  man  dismounted  and  planted  his 
flag.  In  an  instant,  another.  Then  perhaps 
a  woman  and  then  in  a  moment  more  they 
were  dismounting  by  the  hundred.  They 
came  down  like  raindrops.  They  were 
here,  there,  and  everywhere.  Now  and 
then  a  sooner  (a  person  who  went  on  the 
land  too  soon)  would  be  found.  Gunshots 
often  settled  the  issue. 

Tricks,  subterfuge,  and  strong-arm  tac- 
tics were  prevalent  even  though  the  Gov- 
ernment had  set  up  a  careful  system  to 
adjudicate  conflicting  claims.  One  man, 
seeing  a  woman  behind  him  on  the  same 
piece  of  land,  left  it  and  ran  for  another. 
When  he  was  out  of  sight,  the  woman 
pulled  off  her  wrapper  and  there  stood  a 
man,  in  full  and  indisputed  possession  of 
a  nice  tract  of  land. 

At  noon  when  the  race  started,  not  a 
house  or  tent  could  be  seen  except  the  land 
and  postoffices  and  a  few  small  railroad 
houses.  In  a  few  hours  large  towns  were 
in  working  order,  under  tents,  and  making 
preparations  to  annex  the  suburbs.  One 
night  a  man  slept  on  the  ground.  Mi-- 
next, he  was  in  the  second  story  of  a  bunk- 
house.  The  "wild  west"  scenes  that  were 
enacted  have  been  recalled  to  many- 
through  story  and  song.  And  by  1894, 
Oklahoma  had  a  population  of  212.IMX). 
and  a  university  and  other  schools  in  full 
operation. 

As  the  surveyed  public  land*  gradually 
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were  being  settled  and  turned  over  by  the 
Government  to  its  people,  there  slowly 
evolved  a  conservation  and  reservation 
theory  in  public  land  administration. 

When  the  Reclamation  Act  of  1902 
was  enacted,  much  of  the  land  and  re- 
sources that  the  pioneer  could  develop  with- 
out help  had  been  settled.  The  Reclama- 
tion Act  provided  for  construction  of  reser- 
voirs and  water-supply  ditches  to  irrigate 
arid  lands  where  the  problem  of  water  sup- 
ply was  too  big  for  private  interests  to  solve. 
Other  expressions  of  this  theory  were  the 
reservation  of  large  areas  for  forest  re- 
serves, wildlife  preserves,  the  withdrawals 
of  mineral  lands,  and  extensive  classifica- 
tion of  the  soils. 

An  important  factor  was  the  desert  land 
act  which  disposed  of  about  10,000,000 
acres  of  desert  and  semidesert  lands  in 
Western  States,  useless  without  irrigation. 

By  1940,  the  public  domain  remain- 
ing in  the  United  States  was  402,000,000 
acres  title  to  more  than  1,000,000,000 
acres  had  passed  from  the  United  States  to 
private  individuals.  Of  the  remaining 
400,000,000  acres,  203,000,000  acres  were 
set  aside  for  forests,  national  parks,  Indian 
lands  and  reservations,  and  military,  naval, 
and  miscellaneous  reservations.  Grazing 
districts  accounted  for  another  135,000,000 
acres.  About  123,000,000  acres  are  still 
unsurveyed,  much  of  it  mountain  and  desert 
land  without  much  likelihood  of  becoming 
arable  or  otherwise  useful  to  industry  and 
agriculture. 

The  World  War  II  veteran  does  not 
have  the  same  frontier  in  lands  that  other 
servicemen  of  previous  wars  had.  But 
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there  is  a  frontier,  not  so  extensive  but 
nevertheless  one  of  profit  to  the  settler,  in 
the  reclaimed  lands  irrigated  by  Reclama- 
tion Bureau  projects.  It  is  these  which  are 
giving  the  serviceman  first,  and  others  later, 
the  opportunity  of  the  past.  Further,  the 
modern  settler's  opportunity  is  richer  and 
fuller. 

The  greater  certainty  of  sufficient 
water  for  the  crops  is  a  basic  element.  Very 
few  lands  still  unclaimed  by  the  people  can 
be  farmed  without  irrigation.  The  suffi- 
ciently watered  areas  have  long  since  been 
settled.  Further,  in  certain  sections  to  be 
opened,  such  as  at  the  Heart  Mountain  divi- 
sion of  the  Shoshone  project  in  northern 
Wyoming,  the  settler  will  receive  the  co- 
ordinated help  of  Federal  and  State  agen- 
cies. The  nature  of  help  that  the  Bu- 
reau of  Reclamation  can  give,  beyond 
creating  reservoirs  of  water  by  its  system 
of  dams  and  canals,  is  specifically  stated  by 
legislative  and  executive  actions  of  the  Gov- 
ernment. Nor  will  these  actions  permit 
such  help  in  all  areas.  Therefore,  the  Bu- 
reau may  assist  at  times  in  clearing  and 
rough  leveling  of  land  and  roughing-in 
drainage  systems.  Beyond  that,  the  De- 
partment of  Agriculture  and  the  State  agri- 
cultural agencies  can  advise  on  soils,  crops 
and  general  agricultural  problems.  The 
net  result  will  be  that  the  settler  will  get  a 
quicker  start  in  bringing  the  new  farm  unit 
into  profitable  production,  and  begin  to 
repay  construction  charges  and  other  ex- 
penses the  Government  is  meeting. 

No  wonder  then,  that  the  rampaging 
homesteader  of  earlier  years,  elbowing 
rivals  from  a  tract  of  land,  might  gape  at 
the  new  order.  The  old  land  frontier  is 
gone.  But  the  frontier  that  now  exists  on 
irrigated  farms  still  is  one  of  opportunity 
to  add  to  the  stability  and  economic  gain 
of  many  thousands  of  our  people. 
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Notes  to  Contractors 


Contracts  Awarded  During  November  1946 


Spec.  No. 


Project  and  State 


Date  of 
award 


Description  of  work 


Contractor's  name  and  address 


Contract  amount 


1316'. 
1316 2. 


1361. 
1404. 


1410. 

1417. 
1419. 


1440.. 
1448. . 
1455'. 

1455*. 
14555. 
1475 . . 
1482.. 
1487.. 


1491. 


Boise-Anderson  Ranch,  Ida- 
ho. 
..do.. 


Nov.  29 
..do.. 


Penstocks,    penstock    header,    and    36 
jacks. 
. .do. . 


Columbia  Basin,  Wash.  .  .  . 
Parker   Dam,   Davis  Dam, 

Gila  Ail-American  Canal. 

Ariz. -Calif. 
Missouri  Basin,  Nebr 


Columbia  Basin,  Wash. . . . 
..do.. 


....do 

....do 

Kendrick,  Wyo. 


.do. 


Nov.    1 
Nov.  27 


Nov.     1 

Nov.    6 

Nov.  12 

Nov.  13 
Nov.  5 
Nov.  8 

..do.. 


Aluminum  doots  and  window  frames.  . 
4  sets  carrier-current  telephones 


Construction  Enders  Dam,  dike,  and 

relocation  Highway  61. 
3  overhead  cranes  and  1  lifting  beam .  . 
Crest  railing  and  lighting  fixtures 


Materials  for  1  steel  warehouse 

1  all  steel  silo,  3  hoppers,  3  elevators.  . . 
Electrical  equipment  for  Medicine  Bow 

and  Hanna. 

..do.. 


.do. 


Columbia  Basin,  Wash.  .  . . 
Shoshone,  Wyo 

Boise-Payette,  Idaho,  and 
Colorado-Big  Thompson, 
Colo. 

Davis  Dam,  Ariz 


Nov.  12 
Nov.  1 
Nov.  27 
Nov.  12 

Nov.  29 


.do. 


Preparation     of     concrete     aggregate, 

Adrian. 
Construction,  Heart  Mountain-Garland 

transmission  line. 
High  pressure  gate  assemblies 


Construction    Davis    Dam — Kingman 
transmission  line. 


Southwest  Welding  &  Manufacturing 
Co.,  Alhambra,  Calif. 

Western  Pipe  &  Steel  Co.,  San  Fran- 
cisco, Calif. 

Seattle  Bronze  Co.,  Seattle,  Wash 

General  Electric  Co.,  Denver,  Colo.  .  .  . 


Wunderlich  Contracting  Corp.,  Jeffer- 
son City,  Mo. 

Whiting  Corp.,  Harvey,  111 

Columbia  Electric  &  Manufacturing 
Co.,  Spokane,  Wash. 

American  Bridge  Co.,  Denver,  Colo.  .  . 

Noble  Co.,  Oakland,  Calif 

General  Electric  Co.,  Denver,  Colo.  .  . 


Allis-Chalmers      Manufacturing     Co., 

Milwaukee,  Wie. 
Westinghouse  Electric  Corp.,  Denver, 

Colo. 
H.  F.  Greene  &  Co.,  Spokane,  Wash 

S.  H.  Reither,  Aitkin,  Minn 


Joshua  Hendy  Iron  Works,  San  Fran- 
cisco, Calif. 

Donovan,  Inc.,  St.  Paul,  Minn 


$683,  942.  50 
14,319.84 

49,  748.  00 
22,  641.  50 

4, 109,  927.  00 

211,000.00 
446,  799.  65 

130,412.00 
60,  762.  00 
32,  301.  26 

11,224.00 

18,  239.  46 

373,  612.  50 

177,  586.  50 

76,  027.  00 

91, 969.  00 


I  Schedule). 


2  Schedule  2. 


3  Schedules  1,  3,  4,  5,  and  11. 


•  Schedule  6. 


»  Schedules  2,  7,  10,  and  12. 


Construction  And  Supplies  For  Which  Bids  Will  Be  Requested  During  1947 


Estimated 
dale  hid* 
to  he 
invited 

Estimated 
hid  ..pen. 
ing  date  ' 

Project 

Description  of  work  or  material 

Jan       2 

Feb.     6 

100-inch  butterfly  valve,  Anderson  Ranch  Dam. 

2 

do 

18-inch  hollow  jet  valve,  Potholes  Dam. 

2 

do 

30-inch  and  18-inch  hollow  jet  valves,  Jordon  Narrows  pumping  plant. 

2 

do 

Rio  Grande,  N.  Mex 

8.5  by  10-foot  fixed-wheel  gate  and  frames.  Elephant  Butte  power  plant. 

2 

do 

Exploratory  tunnels  and  drilling,  Yellowtail  damsite. 

7 

Feb.   11 

Central  Valley,  Calif         .               

Shasta  Dam  to  Summit  City  highway,  and  left  abutment  parking  area. 

10 

Feb    14 

do 

Earthwork,  lining  and  structures,  Contra  Costa  Canal,  station  1993  to  2321.  and 

15 

Feb.   19 

do                                   

Clayton  and  Ygnacio  Canals. 
Motors  and  condensers,  Delta-Mendota  pumping  plant. 

15 

do 

76-inch  butterfly  valve,  Granby  pumping  plant. 

15 

do 

do              .        

2   turbine-governors,  Estes  power  plant;   1   turbine-governor  Marys   Lake  power 

15 

.do 

do   

plant. 
Switchyard  equipment,  Granby  pumping  plant. 

15 

do 

Columbia  Basin,  Wash   

Bus  structures,  Grand  Coulee  power  plant. 

15 

do 

do                                            

Unit  substation  for  caisson  power  supply  for  spillway  bucket  reconditioning,  Grandi 

15 

do 

Davis  Dam,  Ariz.—  Nev  

Coulee.                             < 
25-ton  crane,  Davis  Dam  and  power  plant. 

15 

do 

do                                       

Draft  tube  bulkhead  gate,  frames,  and  cast  steel  pier  noses,  Davis  Dam  and  power 

15 

do 

do 

plant. 
Five  hydraulic  turbine-governors,  Davis  power  plant. 

15 

...do 

do  

Control  and  station  service  power  equipment,  Davis  power  plant  and  Davis  switch- 

15 

do 

Klamalh-Tule  Lake,  Calif                    

yard  equipment. 
Construction  of  pumping  plant  "G." 

15 

do 

Generator  protective  equipment,  Heart  Mountain  power  plant. 

15 

do 

Yakima-Roza,  Wash                

Earthwork  and  structures,  lateral  pump  areas  1  and  9. 

15 

do 

do            

Transmission  lines  for  pumping  plants. 

22 

Feb.   26 

Central  Valley,  Calif          

Extension  of  Los  Medanos  wasteway,  station  74+00  to  110  +  30.5,  Contra  Costa 

22 
24 

..do.. 
Feb.   28 

Riverton,  Wyo  

Canal. 
Earthwork  and  structures,  Wyoming  Canal,  station  883  to  1606  and  laterals. 
Pipes,  fittings,  valves,  and  strainers  for  Boulder  City  water  supply  system. 

30 
30 

Mar.    6 
do 

Missouri  Basin,  Frenchmen-Cambridge  

Two  60-inch  hollow  jet  valves  for  Enders  Dam. 
Earthwork  and  structures,  Conchas  Canal,  station  3582  to  4452  +  46.3  and  lateral 

unit  6. 

1  Subject  to  change. 
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GOLD  MINE 
IN  THE  SKY 


High  Klamath  Has  a  "Land 
Rush  in   a   Goldfish   Bowl" 


by  Orin  Cassmore,  Region  II,  Sacramento,   Calif. 


A  fanfare  from  the  Klamath  High  School 
Band  crashed  up  against  the  armory  ceiling, 
shattered  hack  down  on  a  thousand  eager 
heads  crowded  around  the  boxing  ring  be- 
low. Then,  dead  silence. 

There  was  only  the  sound  of  the  goldfish 
bowl,  of  dismal  memory,  creaking  round 
and  round,  with  the  little  capsules  churn- 
ing softly  inside.  It  jerked  to  a  stop. 
Legionnaire  Olney  Rudd  turned  his  head 
away,  grimaced  as  he  groped  inside  for  the 
first  capsule.  Despite  his  grimace,  this 
time  he  drew  forth  not  Fate,  but  Fortune. 

Fortune  indeed — for  86  fantastical!) 
lucky  veterans.  Eighty-six,  out  of  a  total 
of  1.305  whose  farm  experience  and  unen- 
cumbered assets  had  qualified  them  from  an 
original  field  of  15,000,  for  a  chance  in  a 
lottery.  The  prizes  were  86  homesteads 
carved  out  of  7,500  acres  on  the  Tule  Lake 
division  of  the  Klamath  project,  snuggled 
up  against  the  California-Oregon  border  in 
the  shadow  of  Mount  Shasta. 

Fortune,  however  you  figure  it,  says 
things  like.  "I  homesteaded  60  acres  in 
1937.  Got  an  offer  of  $35,000  cash  the 
other  day,"  or  "once  they  become  estab- 
lished, settlers  may  expect  a  gross  annual 
income  of  about  $9,000,  with  a  labor  in- 
come in  the  neighborhood  of  $3,500."  How 
much  money  would  it  take  to  bring  in  $3,500 
at  the  current  2  percent?  Comes  to  $175,- 
000,  doesn't  it? 

A  fortune  in  the  making,  coming  from  a 
capsule,  impartially  bestowing  its  favors 
across  the  land.  Eighty-six  fantastically 
lucky  veterans  from  the  West  coast,  the 
Middle  West  and  the  East. 

The  Klamath  project  is  a  string  of  little 
basins  and  flood  plains,  mostly  along  the 
Lost  River,  which  wanders  through  the 
broken  hills  where  the  Cascade  Range 
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dwindles  out  onto  the  high  plains  of  eastern 
Oregon. 

By  and  large,  the  project  has  been 
steadily  productive,  although  it  is  nearly  a 
mile  high  and  can  count  on  only  95  growing 
days  and  9  inches  of  precipitation  a  year. 
The  408  entrymen  of  1922,  1927-29,  1930- 


31,  1937,  with  their  26,000  acres,  have  done 
well.  The  other  project  farmers,  whose 
120,000  acres  of  private  land  have  been 
taking  project  water  for  many  years  more, 
have  been  prosperous.  The  whole  country- 
side is  full  of  the  fine  homes  that  mean  fine 
farms. 


OUR  FROM  COYER 


Photo  by  Ben  i  .In  tin.  Region  I 

FORTUNE  SMILED  on  Fred  and  Velma  Robison.  Because  tee  wanted  our  readers  to  see 
that  others  shared  their  joy,  here  is  the  full  picture  from  which  the  cover  was  made. 
Although  Fred  had  to  wait  until  number  61  was  drawn  before  hearing  the  good  news, 
you  can  tell  by  those  big  grins  that  it  was  well  worth  it.  Robison  served  with  the 
195th  Field  Artillery  from  D  plus  2  until  they  met  the  Russians  on  the  Elbe. 
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Photo  by  I!,  n  Ulaha 


Cloteup  . . /      /  /,-  Pol  of  Gold" 


Check  and  double  check! 


Photo  by  Ben  Clah* 
No  mistake!  here. 


The  new  entry-men  will  be  getting  some 
of  the  very  best  land,  the  vast  bed  of  an 
ancient  marshy  lake  into  which  Lost  River 
finally  empties  after  ducking  in  and  out  of 
the  ground  on  a  100-mile  circular  course 
that  ends  up  only  6  miles  away  from  its 
source  in  Clear  Lake.  The  land  is  lake-laid 
sedimentary  stuff — sandy  loam,  loamy  sand, 
peat — very  deep,  and  rich  as  devil's-food 
cake.  It  has  proved  productive.  Much  of 
it  was  leased  for  a  decade  or  more  at  from 
$20-$75  an  acre,  while  the  full  drainage 
system  to  unwater  the  lake  was  being  con- 
structed. 

Getting  back  to  the  fight  arena,  Klamath 
project  superintendent  I  .  L.  Stephens 
cracked  open  the  capsule  with  a  mallet, 
handed  the  folded  slip  of  paper  with  the 
number  on  it  to  Olney  Rudd,  himself  an  old 
liiMiir-ti-inlrr.  KFJI  manager  Dave  Hoss 
shoved  his  mike  close  to  Olney  to  make 
-mi-  that  the  whole  Mutual-Don  Lee  chain 
from  Canada  to  Mexico  and  east  to  the 


Rockies  heard  the  first  number  and  name, 
which  was  "1 — 2 — 8,  one-twenty-eitiht." 
There  was  a  pause  to  get  the  name  from 
Ten  Broeck  Williamson  of  the  Bureau  of 
Reclamation's  Branch  of  Operation  and 
Maintenance,  who  was  checking  numbers 
against  names — "Robert  L.  Smith  of  Ranks. 
Oregon."  Not  among  the  200  veterans  and 
their  wives,  agog  in  the  special  section  of 
seats  right  in  front  of  the  mike.  Not  there 
at  all.  Later  we  found  that  he's  a  veteran 
of  the  China-Burma-India  theater,  there  for 
3  years  as  an  AAF  private.  Mr.  Smith,  at 
the  time  of  the  drawing,  was  helping  his 
folks,  the  Arthur  Smiths,  on  their  45-acre 
strawberry  and  filbert  farm  near  Forest 
Grove,  Oreg. 

The  spell  of  silence  was  broken  with  that 
first  name.  There  was  a  brief  silence  to 
hear  the  second  name — Gewin  McCracken 
of  Arlington,  Va.,  an  Easterner,  who,  we 
later  learned,  really  comes  from  Alabama. 
But  his  pretty  wife  is  a  Virginian.  We 


thought  of  the  famous  novel  as  the  long- 
distance lines  sped  the  message  to  the 
people  back  East.  A  Navy  flier,  a  pilot 
who  had  served  at  Guadalcanal  and  Bou- 
gainville, married  in  April  last  year  and  in 
December  had  won  a  fortune  for  his  bride. 
McCracken,  28.  didn'l  really  expect  to  get 
a  farm — but  now  he  is  full  of  excitement. 
He  will  make  a  quick  trip  to  Klamath  very 
soon  to  look  the  land  over.  Yes,  Mc- 
Cracken will  become  a  homesteader. 

When  the  first  Klamath  Falls  name  was 
called,  fifteenth  on  the  list,  there  was 
"stomping,  whistling,  shouting  and  near 
fainting  as  the  returned  warriors  found  the 
other  end  of  the  rainbow  at  the  old  Armory 
Building  .  .  ."  to  quote  the  Oregon  Jour- 
nal, which  headlined  the  drawing  in  Port- 
land. 400  miles  away.  That  name  was 
Ernest  M.  Lindsay,  the  assistant  county 
agent  I  of  all  things) ,  a  smooth-faced, 
thinning-haired  man  of  30  in  a  smart  tweed 
topcoat.  Ernie  was  evidently  popular. 


Hert'*  one  ttha  didn't  make  it — Itam-ll  Vfrnon.  the  mi*«u«,  and 
little  Itarrelle  trill  try  again  next  time. 

Phata  by  !<•«  l.lalm.  Rrfinn  It 


In  "n  the  ground  floor.      W  inner  !\i>.  70,  former  (.apt.  Dale  Sprout, 
hax  already  worked  a  Klamath  farm  under  leate. 

Phnln  hy  /on  Rrnnnri*  nf  Cal-Pi*.  San  f  r,,t, ,,,..< 


Photo  by  Ben  Claha,  Region  II 

WESTERN  WINNER!     Philip  Krizo,  his  wife  and  family,  residents 
of  Tule  Lake,  will  feel  at  home  on  their  neic  homestead. 


Photo  by.Glenn  Pent,  Interior  Department,  Washington,  D.  C. 

EASTERN  WINNERl     Mr.  and  Mrs.  Geivin  McCracken  of  Arling- 
ton,   I  a.,  talk  over  the  future  with  Commissioner  Straus, 


Over  the  cheers  and  kidding  he  told  us.  "I 
was  never  lucky  in  my  life  before;  can't 
even  win  at  Old  Maid." 

But  the  people's  real  choice  was  number 
254.  called  nineteenth,  merry  little  Elmer 
Robert  Metz,  Jr.,  of  Wellington,  Kans. 
"Feeling  lucky,"  he  had  just  blown  into 
Klamath  for  the  drawings  and  was  staying 
with  his  brothers  at  their  Tule  Lake  machine 
shop.  Elmer  was  honeymooning  and  it  may 
have  been  that  he  was  looking  dreamily  at 
Mrs.  Marjorie  Cook  Metz,  who  is  cute  and 
almost  19;  or  he  may  have  decided  to 
get  philosophical  and  resigned  about  his 
chances;  but  anyway  he  didn't  recognize  his 
number  when  it  was  called.  Marjorie  did. 
though.  She  punched  him  with  her  elbow. 
Then,  she  whirled  in  her  seat  and  shook  him : 
"Elmer!  Wake  up  Elmer!  It's  your  num- 
ber! Wake  UP,  Elmer!"  Elmer  woke 
up.  Elmer  bounced  to  his  feet  with  a 
whoop,  beat  himself  on  the  chest  and  yelled 


out  above  the  cheers;  "That's  ME!  Elmer 
Metz.  Folks.  Here's  Elmer!" 

When  we  (the  press,  Bureau  photog- 
rapher Ben  Glaha,  Lifotographer  Jon 
Brenneis,  and  Pathe  News  cameraman  Frank 
Vail  I  got  to  know  this  couple  better  that 
afternoon,  we  found  that  this  slight  kid. 
looking  all  of  16  although  he  has  just  turned 
21,  was  discharged  from  the  Navy  a  year 
ago  this  Christmas  as  a  motor  machinist's 
mate,  first  class.  The  Navy  took  him  just 
after  his  graduation  from  Wellington  High 
(1942)  and  he  was  in  on  five  invasions — 
Kiska,  the  Marshalls.  the  Marianas,  Pele- 
lieu.  and  the  Phlippines.  "In  on"  is  right — 
LSI  81  I  Elmer  said,  "be  sure  and  get  that 
number  in,  so  my  shipmates  will  know  it's 
the  same  Elmer  Metz")  was  either  putting 
troops  on  the  beach  or  lying  just  off-shore, 
firing  rocket  salvos  every  time. 

Even  before  he  put  his  name  in  for  a 
farm.  Elmer  had  decided  to  come  out  to 


Tule  Lake,  where  his  father  and  older 
brothers  had  moved  in  1936,  after  his 
father's  heart  went  bad  and  he  had  to  quit 
his  Kansas  farm. 

Elmer  got  the  necessary  $2,000  to  qualify 
for  a  farm  by  saving  his  money  in  the  Navy. 
"The  only  places  we  got  ashore,  there  was 
no  place  to  spend  it,"  he  said. 

"How  do  you  feel?"  we  asked  him  some 
hours  after  the  drawing.  "Still  a  little 
numb.  I've  wanted  a  farm  so  hard  so  long, 
1  can't  believe  I'm  not  still  just  wanting 
it."  Marjorie  feels  fine,  however,  quite 
at  ease  about  having  everyone  take  her  pic- 
ture. She  is  from  a  farm  outside  Fulton, 
Mo.  But  she  was  working  as  a  window 
decorator  in  town  last  spring  and  got  into 
the  background  of  a  shot  of  Mr.  Truman 
and  Mr.  Churchill  that  came  out  in  Life. 

Elmer's  plans:  To  plant  barley  the  first 
year  to  give  him  time  to  build  a  house  from 


Mac  Epley  and  Lois  Stewart  of  the  Klamath  Herald-I\ews  who  put 
the  drawing  in  the  limelight  and  kept  it  there. 


Photo  by  Wesley  Cttderian,  Klattiath  Herald- ^feirs  photographe 


Pre-drawing  broadcast  over  station  l\l  I  II  .    Bob  McCarl,  announcer, 
Ray  Best,  Bureau  of  Reclamation,  and  veteran  Dean  Abbott. 


Photo  by  Wesley  Guderian,  Klamath  Herald- News  photographer 


the  two  barrack-  at  the  old  relocation  center 
each  veteran  gets  for  building  material 

Does  he  plan  to  make  a  lot  of  money? 
He  says  he  isn't  worried  or  even  particularly 
interested  about  that.  He  is  just  interested 
in  making  a  good  home  for  the  pretty  girl 
he  married,  and  the  children  they  are  going 
to  II.IM-. 

Number  25  to  come  up  was  Bert  Buck- 
ingham of  Fresno.  Calif.  We  got  a  chance 
to  talk  to  Mr.  Buckingham,  the  only  middle- 
aged  winner  in  the  crowd,  only  long  enough 
to  leam  that  he  was  in  the  draft  for  World 
War  I,  but  wasn't  called  up — just  made  it 
this  time,  when  over  40.  He  has  been  try- 
ing to  get  a  good  farm  for  some  years,  is 
presently  working  in  the  potato  sheds. 


be  called.  Brett  sent  the  Bureau  the 
Christmas  telegram  you  see  reproduced  on 
page  29.  Bob  Burrows  of  Eugene.  Bill 
Crawford  of  Corvallis.  John  Byron  of  Rose- 
burg,  H;ii  Lin  Meyer  of  Sunnyside,  and 
I  lu-odore  Godlewski  of  San  Francisco, 
Calif.,  did  so,  too. 

The  Fred  Robisons,  who  drew  No.  61, 
just  hugged  each  other  and  laughed  fit  to 
kill.  Fred  took  time  off  from  his  glee  to 
tell  us  that  he  was  in  the  ETO  with  a  howit- 
zer company  of  the  One-hundred-ninety- 
fifth  Field  Artillery  battalion.  They  fought 
through  from  D  plus  2  until  they  met  the 
Russians  at  the  Elbe;  were  out  of  action 
onlx  1  daxs  in  that  11  months.  Quite  often 
in  that  11  months,  he  said  drilv,  he  didn't 


Phitta  by  tl  rnlfv  (ttulrriait.  t\  la  mat  It  llfrattt-  .\rtrm  fihttlttftrajthfr 

Fitlk*,  her*' 9  Klmer! 


N<>.    58   was    Eleanor   jane    Bolesta   of 
•  it.  Wash.,  a  Wave,  horn  and  brought 
ii|i  mi  a  farm,  with  a  disabled  veteran  hus- 
band.   We  can  trll  von  nothing  murr  about 
Mr*.  I!.,  except  that  we  are  glad  she  won. 
berau>e  nohodv  ha*  l»rrn  able  to  find  ln-r 
vei.       Ihc    Kvercii    paper   says   they    have 
•  I  i..  xi"<  kion.  and  a  radio  search  was 
•i:  on  a*  thi«  i««uc  went  to  preM. 
'Ihrn  a  middle-aged  man  with  a  heavy 
foreign    •rrrnt.    WHOM*    farm-w inning    ]»<\ 
v»a«n'l  thrrr.  wo*  inlcrx  icwcd  o\rr  the  (loot 

mike.        Ill-    i  link"!    with    lenrv        "(iool    Illrk 

to  all  of  drm.  I  m«h  dcrr  \».i«  more  farms. 
I  homrMraded  oui  here  long  ngo.  I  MI-I 
hopr  thr  boy*  have  the  two  'know  hows'  we 
had:  Know  how  to  do  thiiii.-*:  know  how  lo 

do  ti  III:, nl  drill.        |)rn  dex  'II  .11.  .  . 

Brrll  l-aw  of  Fresno  was  numbrr  (><>  lo 


think  his  name  would  ever  come  up  on  any- 
thing except  a  grave  roster.  Fred  was 
from  Shrdd.  Orrg.;  always  wanted  a  chance 
at  a  homestead  drawing. 

We  came  at  number  69.  lo  Philip  Ki  i/n. 
28.  -iMW-ialkiiiL1.  straight-looking,  long- 
jawed  redhead,  from  Tide  Lake;  his  pretty 
wife.  Barbara:  an  elf  called  Dorothy  Marie. 
2.  with  blond  hair  and  brown  eyes;  and 
8-weekvold  David,  also  sharing  the  income 
of  a  -in. ill  radio  -Imp  that  cannot  get  new 
sets  to  sell. 

Philip  Kri/o's  dad  came  out  here  from 
C/ei  ho-lovakia  in  I'»I2.  II.  wikcd  sev- 
eral places  and  finally  homesleadcd  in  the 
Tulr  l.akr  countr\  when  it  was  "just  slush 
and  llii-il--.  with  the  lakr  water  coming  up 
In  the  edge  of  the  xurd."  After  graduating 
from  Malin  High  School  in  I'M.',.  Phil 


farmed  with  his  father  and  brothers  until 
he  went  off  to  war. 

He  was  in  the  AAF  4  years,  went  to 
radar  school  and  wound  up  as  a  radar 
officer  navigator  on  P-61  night  fighters  in 
the  CBI.  after  serving  in  Italy.  HP  made 
some  20  intruder  missions  over  Myitkyina 
and  Bhamo  in  the  late  stages  of  the  cam- 
paign in  the  East.  He  met  Barbara,  a 
Klamath  Falls  high-school  girl,  at  a  dance 
at  Keno.  just  after  Pearl  Harbor.  They 
were  married  more  than  3  years  ago.  just 
before  he  went  overseas.  "What  did  you 
think  about,  overseas?"  "Coming  back 
here.  I  had  a  feeling  I  would  make  it  in 
this  Klamath  country  sometime. 

He  is  going  to  put  his  land  in  barley  or 
hay  until  he  has  time  to  build  a  house, 
then  will  work  out  a  diversified  farm  plan, 
which  he  feels  is  the  key  to  successful  farm- 
ing in  this  high  country.  He  is  sure  he 
can  make  a  go  of  it.  Now  he  hasn't  a 
care,  except  for  the  big  thing  both  of  them 
were  worried  about:  how  in  the  world 
they  were  going  to  get  a  baby-sitter  for 
New  Year's  eve.  "We  haven't  been  out 
for  I  don't  know  how  long,"  Barbara  said, 
"and  this  is  one  celebration  we  sure  aren't 
going  to  miss.  Baby-sitters  are  hard  to 
find.  Seems  like  the  girls  don't  want  to 
work  the  way  they  did  when  I  was  young." 
She  is  21  now. 

Last  of  the  local  boys  interviewed  was 
Dale  Sprout  of  Tule  Lake.  Dale  is  a  tall 
lean  youth  with  lank  black  hair,  dressed 
in  blue  levis  and  a  black-and-white- 
checked  wool  shirt  hanging  outside  his 
pants.  He  looks  just  about  like  any  other 
local  boy  should  look — as  if  he  ought  to 
be  holding  up  a  post  somewhere,  shooting 
the  bree/e  with  friends,  or  playing  pool, 
or  slouching  in  a  soda  fountain,  kidding 
with  the  other  youngsters.  He  is  a  little 
older  than  he  looks,  though — 23.  And  he 
spent  his  twentieth  and  twenty-first  years 
in  a  P-51  with  the  Thirty-first  Fighter 
Croup  of  the  Fifteenth  Air  Force,  escort- 
ing bombers  over  Austria.  South  Germany, 
and  Rumania.  He  started  to  work  at  that 
job  just  after  "the  bad  raid"  on  Ploesti. 
He  was  a  captain,  has  the  D.  F.  C..  the  Air 
Medal  with  five  clusters,  and  a  Presidential 
Unit  Citation.  Went  in  as  an  enlisted 
man  and  on  to  cadet  school  after  gradua- 
tion from  Tule  Lake  High  School  in  1911. 

He  married  Iva  LaSalle.  a  schoolmate, 
just  about  thai  time,  and  thex  ha\e  two 
ki.U  I  .am.  i'.j.  normally  kept  out  of 
mi-chief  and  helped  over  rough  territory, 
dangling  hx  the  middle  from  his  falhci  - 
ii;:hi  hand,  like  a  B-4  bag.  Lynn,  a  2- 
xc.ir-old-girl.  toddles  after. 

In  I 'Mi-.  H.ilc'-  (ii-t  \ear  out  of  the 
Army,  he  and  a  partner  farmed  some  of 
ilii-  l.in.l  on  KM-.-.  'I  he\  will  make,  he 
figures,  iiboiil  SI 0.000  between  them,  from 
l.'.t-  and  onions.  He  would  like  to  enter 
the  -Mine  piece  of  lan.l.  but  figures:  "My 
link'*  just  about  out."  The  family  is  non- 
living on  the  LaSalle  place,  homesleadcd 
in  1938.  which  already  has  a  nice  white 

Tm.  Hi '  i  »M  \TION  ERA 


house.  They  are  going  to  "take  it  easy'' 
for  the  next  year  by  planting  grain  while 
Dale  gets  their  own  house  built.  Did  he 
think  about  getting  a  farm  here  while  he 
was  away  at  war,  a  reporter  asked?  "Bud. 
I  didn't  think  about  anything  else." 

And  here  is  one  who  did  not  make  it. 
The  wistful-looking  young  fellow  in  the 
flight  jacket,  holding  the  little  girl,  sitting 
near  his  intent,  red-haired  wife.  His  eager 
grin  finally  faded  as  number  86  passed. 
But  there  was  nobody  readier  to  congrat- 
ulate the  people  who  did  get  farms.  "Man. 
I  wanted  one  of  those  for  the  wife  and  kid. 
But  I'm  glad  so  many  of  my  friends  made 
it.  We'll  get  one  next  year.  Seems  like  a 
man  that  wants  to  work  to  build  up  this 
fine  country  we  have  out  here  ought  to 
be  able  to  get  a  chance  to  do  it." 

Maybe  he  will  have  better  luck  next 
year,  when  another  7,000  acres  in  the  Cop- 
peck  Bay  region,  former  arm  of  Tule  Lake 
just  south  of  present  lands,  is  opened  up. 

It's  tough  that  luck  has  to  play  such  a  big 
part  in  getting  these  guys  farms.  For  they 
are  the  kind  of  people  who  would  make  a 
fine  addition  to  any  community.  They 
know  their  stuff.  They  are  young  and 
eager — that  was  the  one  thing  that  stood 
out  about  the  veterans  who  got  farms,  or 
were  hoping  to  get  farms  that  day.  As  Lois 
Stewart,  city  editor  of  the  Klamath  Falls. 
Oreg.  Herald-News,  kept  saying:  "They're 
so  young.  They're  so  young.  Why  some  of 
them  don't  look  like  they  shave  regularly 
yet." 

It  was  hard  to  realize  that  they  had  been 
even  younger  a  year  and  a  half  and  2  and 
3  years  ago.  These  very  young  men  de- 
serve well  of  their  country.  But  they  don't 
think  much  about  that,  a  fact  that  was 
pointed  out  to  the  writer  by  Mac  Epley. 
managing  editor  of  the  Herald-News,  whose 
relentless  publicity  was  largely  responsible 
for  the  attention  given  this  great  show.  "It 
isn't  that  we  want  to  do  something  for  them, 
or  that  they  are  looking  for  a  handout.  This 
isn't  charity.  It's  giving  a  chance  to  the 
people  who  can  build  this  country  up.  I 
saw  most  of  the  timber  that  was  once  our 
great  wealth  here,  go.  I  saw  boom  and 
bust.  I  know  that  the  real  wealth  of  this 
country  comes  from  what  you  can  grow 
on  this  land  every  year,  not  once  a  century. 
The  future  of  this  whole  Klamath  region 
depends  on  setting  it  up  with  owner-oper- 
ated farms,  people  who  have  a  stake  here — 
no  get-rich-quick-gel-it-and-get-out  stuff. 
We've  passed  that  phase,  I  hope."  Mac 


should  know;  he  has  been  here  since  1931, 
has  a  smart  newspaper,  and  the  reams  of 
publicity  he  has  carried  have  been  carried 
because  he  wants  to  put  that  message  of 
stable,  wealth-bringing  development  across. 
He  tells  you  that  part  of  the  region's  pros- 
perity (that  will  be  reflected  in  continued 
prosperity  for  his  valuable  paper )  will  come 
from  the  crops  these  farms  grow  to  ship 
elsewhere,  part  from  the  existence  of  hun- 


of  valuable  public  land.  You  are  being  given  an 
opportunity  to  become  self-reliant,  independent, 
American  farmers — an  opportunity  to  join  that 
great  army  of  men  and  women  who  pursue  a  most 
noble  and  honorable  profession. 

We  observe  today  the  American  tradition  of 
public  land  to  the  returning  serviceman.  But  the 
importance  of  the  traditional  policy  of  public  land 
to  the  veterans,  which  is  being  carried  out  here 
today,  is  dwarfed  by  the  importance  of  another 
national  land  policy  which  is  in  evidence  on  this 
occasion.  That  other  policy  is  the  encouragement 


Only  one  of  the  many. 


Photo  by  Ben  Glaha 


dreds  of  thousands  of  farm  families  settled 
on  land  that  will  earn  a  good  living  for 
them;  an  income  that  will  be  spent  largely 
in  the  Klamath  area.  He  hopes  some  day 
to  see  a  Klamath  project  of  400,000  or 
500,000  acres. 

Lawrence  Carr  of  Redding,  of  the  Cali- 
fornia State  Veterans'  Affairs  Council,  rep- 
resenting thoughtful  Gov.  Earl  Warren, 
spoke  more  formally  to  the  same  end: 

Here  a  grateful  Nation  is  rewarding  its  men 
whose  sacrifices  so  recently  brought  us  this  greatest 
of  victories.  This  Nation,  however,  is  not  merely 
giving  some  veterans  a  chance  to  become  owners 


and  establishment  of  family-type,  resident-owned 
and  operated  farms,  on  newly  irrigated  areas 
through  the  wise  application  of  the  Federal  recla- 
mation law.  This  fundamental  policy — a  vital 
part  of  the  reclamation  law — was  valiantly  de- 
fended in  its  early  history  by  an  eminent  Congress- 
man who  came  from  among  you,  the  late  Judge 
John  E.  Baker,  of  Modoc  County. 

The  Congress  then  knew,  as  we  now  know,  that 
one  of  the  greatest  bulwarks  against  the  destruc- 
tion of  democracy  by  false  philosophies  of  govern- 
ment is  the  love  of  freedom  possessed  by  the  aver- 
age American  farmer  living  on  his  own  family  farm. 

"Well  said,  we  think,"  commented  the 
Herald-News. 
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B"«rW«  target!  open  cut  copper  mine.      Loic-cott  hydroelectric  energy  could  proride  a  new  industry  her*  at 

PVWEK  TO  UTAH  .  .  .  From  the 


by  The  Honorable 
HERBERT  B.  MAW 

Governor  of  the  State  of  Utah 

Utah  is  on  the 
threshold  of  a  new 
era  .  .  .  one  that 
can  change  us  from 
a  "poor  little  rich 
State"  to  a  "rich 
little  rich  State." 

The  time  is  com- 
ing when  our  sons 
and  daughters  will 
no  longer  have  to 
leave  their  native  State  to  seek  opportunity 
.1-  where  .  .  .  there  will  be  plenty  right 
here  at  home. 

I  am  happy  to  say  that  the  promise  of  thi- 
new  era  is  not  so  far  distant  that  its  benefits 
will  come  too  late  for  our  returned  service- 
men who  so  richly  deserve  the  right  to  the 
pr..-|*'rity  which  they  fought  to  enjoy. 

I  sincere!)  Ix-lieve  that  with  firm  leader- 
-ln|i  tin-  I- .n-  dreamed-of  expansion  of  in- 
dustry, mining,  and  agriculture — the  pro- 
iluilioii  -I'lr  "f  I  tali'-  rroMum)  i*  war  at 
hand.  In  fact,  we  have  already  made  an 
iiii|><>rtuiit  \*-p  inn  ing—  the  postwar  oper- 
ation of  Geneva  Steel  Co.,  assured  by  it* 
•ale  I"  I  nitril  Stairs  Steel  Corp. 

Geneva  Steel  Co.  is  destined  to  attract 
many  nrw  indu-tric-  and  manufacturing 
firms  I"  tin-  Stair,  utilizing  close  at  hand 
thr  proilm  I-  tiirni-il  out  by  the  world '-  m»-t 
modern  -t<  >  I  plant.  This  is  going  to  inc. in 
mi  rcaw«l  |x.|uiliiiiciri  with  more  consumer 
drnianil  fur  C\CM  thing. 

Utah  ha»  plenty  of  room  for  tbi-  growth. 
And,  with  one  except  i. .11.  I'lah  has  thr 
necessary  abundance  of  natural  resources. 
Hi.  exception  i»  water  the  lifeblood  of 
thr  <M>il  and  of  daily  living  .  .  .  »hi>««- 

n 


energy  is  convertible  into  electricity,  the 
"white  coal"  for  our  future  industrial  em- 
pire. Hydroelectric  energy  is  a  mighty 
force  destined  to  play  a  principal  role  in 
"The  New  Utah." 

Yes,  Utah  needs  a  "new"  supply  of  water 
and  needs  it  badly.  The  Beehive  Slate  in 
fact  has  only  the  remnants  of  a  water  supply 
still  unused.  Without  new  water  the  in- 
dustrial giant  in  the  making  is  going  to 
bump  his  head  against  the  inexorable  ceil- 
ing of  limited  water  supply  .  .  .  water  for 
manufacturing  .  .  .  water  for  domestic  use 
by  Utah's  250,000  new  inhabitants  .  .  . 
water  to  double  the  amount  of  farm  land 
under  full  irrigation  .  .  .  water  to  attract 
and  hold  new  manufacturing  firms  with 
low-cost  power! 

This  new  water  can  come  from  only  one 
source — the  Colorado  River  Basin.  Utah 
has  a  rightful  share  in  the  waters  of  the 
Colorado.  And  in  my  opinion,  well  within 
that  share  is  the  600,000  acre-feel  which  can 
be  brought  annually  into  the  Great  Salt 
Lake  Basin  by  means  of  the  Central  Utah 
project,  being  investigated  by  Bureau  of 
Reclamation  engineers  ...  a  plan  for  col- 
I  ed  ing  the  waters  that  flow  south  from  the 
I  iniab  Mountains  into  a  110-mile  conduit 
emptying  by  gravity  flow  into  the  Straw- 
berry Reservoir  ...  a  plan  that  contem- 
plates construction  of  a  vast  new  dam  on 
the  Green  River  at  Kcho  Park,  915  miles  up- 
stream from  Boulder. 

This  could  create  a  hold-over  storage  and 
power  production  reservoir  from  wlmh 
water  can  be  pumped  to  the  I  intnh  Basin. 
-ii|.|>Kmr  that  comparatively  undeveloped 
region  vtith  new  irrigation  in  addition  l<> 
iln.ii-.iinl-  of  kilowatts  needed  for  develop- 
ment of  the  basin's  mineral  resources.  The 
plan  would  include  the  possihiliu  i.f  con- 
-tin.  IIIIL;  -nil  another  big  dam  fartln-i  up 
the  Green  River  in  I  tah  near  Manila  al  thr 


Flaming  Gorge  site  for  power  purposes,  and 
to  bring  water  by  gravity  flow  from  the 
5,980-foot  elevation  directly  south  through 
the  Uintah  Mountains  to  irrigate  the  Uintah 
Basin.  This  plan  is  alternative  to  the  ex- 
tent that  it  would  obviate  the  necessity  of 
pumping  from  Echo  Park  Reservoir. 

Project  to  Drain  Mines 

Yes.  despite  its  multi-million-dollar  cost, 
I'tahans  must  fight  for  the  Central  Utah 
project.  It  is  a  solid  approach  to  a  higher 
standard  of  living  for  every  person  living  in 
the  State  as  well  as  to  development  of  great 
new  benefits  to  the  Nation  in  the  form  of 
increased  purchasing  power  and  greater 
production  of  the  commodities  of  farm, 
mine  and  factory  needed  in  other  sections  of 
ihf  country.  Everything  points  to  the  eco- 
nomic ne«---il\  "f  ihi-  hni:c-  undertaking. 

Mining  needs  power  for  less  costly  pump- 
ing of  rich  workings  flooded  by  under- 
ground water.  More  specifically,  a  tunnel 
carrying  irrigation  water  from  the  Prove 
River  underneath  the  Wasatch  Mountains  to 
Salt  Lake  County  mif-ht  prove  to  be  feasible, 
at  the  same  time  draining  some  of  the  richest 
diggings  of  the  Alta  and  Park  City  mining 
districts  wherein  pumping  costs  are  In-com- 
ing prohibitive. 

Irrigation  benefits  to  70.000  acres  of  land 
along  the  Bear  River  would  be  possible  w  ith 
power  from  ihe  Central  I'tah  project  supple- 
inrniing  the  output  of  private  power  plants 
now  using  water  that  could  be  utilized  by 
farmers  upstream.  A  similar  exchange 
could  release  power  water  for  added  irriga- 
tion from  the  Option  and  Weber  Rivers. 

These  are  ..nl\  the  highlights  of  the  Cen- 
tra! Utah  project's  many  ramifications. 
Admittedly  construction  i  i.-l-  will  be  high. 
i  thai  financial  feasibility  depends  on 


revenur  to  be  derived  from  selling  thr  ex- 
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Multi-Million-Dollar  Central  Utah  Project 


cess  hydroelectric  power  the  project  will 
develop.  Yet  this  crucial  factor  does  not 
constitute  a  threat  to  Utah's  well-established 
coal  industry  nor  to  our  private  power  inter- 
ests, as  might  be  supposed,  and  as  I  shall 
point  out  later. 

Two  Billion  Kilowatt-Hours 

I  am  reliably  informed  that  not  more 
than  30  percent  of  the  construction  costs 
could  be  repaid  by  water  users,  leaving  the 
bulk  of  the  repayment  burden  to  be  financed 
by  five  or  more  potential  power  plants  of 
the  Central  Utah  project.  These  plants  can 
be  designed  to  produce  more  than  2  billion 
kilowatt-hours  a  year — more  than  one-third 
of  the  annual  output  of  Boulder  Dam. 

Incidentally,  we  have  the  example  of 
Boulder  Darn  to  show  that  the  lucrative 
returns  from  hydroelectric  energy  not  only 
lend  a  big  helping  hand  to  agriculture  but 
can  pay  back  a  rightful  share  of  construction 
costs  as  well  as  put  money  in  the  bank 
besides. 

High  Reservoir  Planned 

You  may  well  question  that  600.000  acre- 
feet  of  water  annually  could  produce  one- 
third  as  much  power  as  Boulder  Dam  which 
has  10,000,000  to  17,000.000  annual  acre- 
feet  of  flow  with  which  to  spit)  its  turbines. 
This  is  explained  by  the  fact  that  the  Central 
Utah  project  has  the  advantage  of  3,000  feet 
of  fall — from  Strawberry  Reservoir  at  7,600 
feet  elevation  to  the  floor  of  Bonneville 
Basin,  4,500  feet  elevation — in  which  to 
make  the  water  run  a  gauntlet  of  several 
hydro  plants  before  being  released  for 
irrigation  of  lands  extending  from  Salt 
Lake  City  on  the  north  to  Kanosh  in  Millard 
County  on  the  south,  the  latter  being  more 
than  300  miles  from  the  northeasternmost 
point  where  the  imported  water  originates. 
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We  must  not  forget  that  the  primary 
benefit  from  this  undertaking  will  be  the 
irrigation  of  great  stretches  of  land  needing 
additional  water  and  of  many  thousands  of 
thirsty  acres  that  could  be  transformed  by 
the  application  of  water  for  the  first  time. 

Some  of  the  most  valuable  new  irrigation 
would  result  from  bringing  water  to  25,000 
acres  of  fertile  land  presently  dry-farmed 
in  the  vicinity  of  Levan,  Nephi,  and 
Santaquin. 

In  all,  approximately  450.000  acres  of 
land  will  benefit  from  the  project,  thus  mak- 
ing irrigation  development  the  chief  pur- 
pose in  justifying  the  millions  of  dollars 
that  must  be  spent  for  project  construction. 

Counting  40,000  acres  of  new  land  that 
could  be  irrigated  in  the  Uintah  Basin, 
150.000  acres  of  the  above  total  could  be 
irrigated  for  the  first  time  under  the  Central 
Utah  project,  300,000  acres  receiving  sup- 
plementary water.  Our  present  irrigation 
totals  slightly  more  than  a  million  acres. 

Although  power  production  is  of  second- 
ary consideration,  it  is  the  work  horse  which 
must  be  relied  upon  to  help  pay  the  bill. 

This  brings  up  a  question  which  is  being 
voiced  in  some  quarters,  namely,  "Where 
could  we  use  all  the  power  that  the  Central 
Utah  project  will  produce?" 

Surveys  show  that  a  power  deficiency  has 
been  growing  in  Utah  since  1924  and  the 
inadequacy  of  Utah-produced  electrical 
energy  in  1943  necessitated  the  importation 
from  Idaho  and  Montana  of  half  our  total 
power  consumption. 

In  the  Bureau  of  Reclamation's  "Power 
Market  Survey  of  Great  Salt  Lake  Region," 
completed  in  May  1943,  it  is  estimated  that 
"within  the  next  40  years,  additional  re- 
quirements for  electricity,  together  with 
the  generation  within  the  region  of  energy 
now  imported,  will  create  a  market  for  3 
billion  kilowatt-hours  annually  .  .  ." 


And  from  the  same  source,  "...  Utah 
has  long  ranked  among  the  leading  mining 
States.  In  1940,  it  stood  first  in  the  Nation 
in  the  combined  value  of  gold,  silver,  cop- 
per, lead,  and  zinc  produced.  Utah  copper 
is  shipped  to  the  Atlantic  seaboard  and 
Utah  zinc  to  Montana  for  electrolytic  refin- 
ing. If  low-cost  power  were  available,  elec- 
trolytic refineries  might  be  established  in 
this  region.  Refining  of  all  copper  mined 
in  Utah  in  1942  would  have  required  ap- 
proximately 113  million  kilowatt-hours  of 
electricity,  and  refining  of  the  zinc  milled 
in  Utah  in  1941  would  have  required  258 
million  kilowatt-hours  of  additional  energy. 

"A  much  greater  potential  demand  lies 
in  development  of  the  magnesium  (the 
Thompson,  Utah,  deposit  of  magnesium 
chloride  is  among  the  most  promising  in  the 
Nation) ,  phosphate,  potash,  and  alunite  re- 
sources in  Utah.  All  require  tremendous 
amounts  of  electricity  for  processing  .  .  ." 

A  preliminary  survey  now  being  made  by 
the  Federal  Power  Commission  and  the 
Colorado  River  Committee  of  Utah  indicates 
that  an  even  larger  consumption  than  the 
Bureau  estimate  is  probable  by  1980. 

New  Market  for  Coal 

This  talk  quite  naturally  alarms  oper- 
ators of  our  great  soft  coal  mines  in  Utah. 
"We  are  against  Government  subsidy  of 
hydroelectric  plants  that  will  put  coal 
miners  out  of  work  by  competing  with 
steam-generated  power  plants,"  they  say. 
I  say  this  is  short-sighted.  It  seems  to  me 
that  this  viewpoint  fails  to  take  into  account 
potential  new  coal  markets  implicit  with  the 
Central  Utah  project.  It  is  my  firm  belief 
that  necessary  coal  consumption  by  new  in- 
dustrial firms  attracted  by  availability  of 
ample  water  and  power  will  more  than  offset 
any  losses  of  market,  not  to  mention  the  new 
domestic  coal  market  represented  by  the 
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anticipated  50  percent  increase  in  popu- 
lation. 

An  example  of  what  I  mean  is  the  phos- 
phate fertilizer  industry.  What  kind  of  a 
nc\\  market  for  coal  can  be  visualised  w  hen 
it  is  realized  that  for  each  pound  of  fertilizer 
produced  li\  tin'  electric  furnace  reduction 
method,  three-fourths  of  a  pound  of  coal  is 
needed?  Coke  is  used  as  an  agent  in  this 
process. 

Investigators  who  have  studied  possible 
uses  of  fertilizer  estimate  that  the  11  West- 
ern States  could  use  a  total  of  4.400.000  tons 
of  phosphate  fertilizer  annually  at  present. 
The  production  of  that  amount  of  fertili/er 
would  require  approximately  3  million  tons 
of  coal  for  use  as  coke  in  the  electric  furnace 
method  of  producing  phosphoric  acid  and 
also  for  the  manufacture  of  electrodes  to  be 
used  in  the  furnace.  In  order  to  produce 
phosphate  fertilizer  at  a  sufficiently  low  cost 
to  the  fanner,  and  at  a  cost  which  would 
insure  the  optimum  use  of  fertilizer,  it  is 
estimated  that  electric  energy  must  be  made 
available  at  an  average  rate  of  between  2% 
to  3  mills  per  kilowatt-hour  at  the  electric 
furnace. 

I  have  only  to  mention  the  fact  that  west- 
ern soils  are  deficient  in  phosphate  to  give 
an  inkling  of  what  tremendou-  development 
the  commercial  fertilizer  industry  alone  can 
bring  to  the  West  —  provided  the  fertilizer 
can  be  manufactured  at  a  cost  within  the 
reach  of  every  farmer. 

And  what  of  private  power  interests,  of 
which  there  are  several  in  the  State  of  Utah? 

Wholesale  Power  Only 

I  have  the  assurance  of  the  Bureau  of 
Reclamation  that  it  is  interested  only  as  a 
wholesaler  not  as  a  retailer  of  power.  It  is 
interested  in  fulfilling  Congress'  mandate 
which  requires  the  Department  of  Interior 
to  convey  publicly  produced  power  to  the 
people  at  the  lowest  possible  cost.  There 
is  no  intent  to  drive  private  interests  out  of 
business  or  to  regulate  the  power  industry. 
This  in  certainly  democracy  at  its  best  and 
not  at  the  expense  of  free  enterprise.  This 
is  true,  especially  when  the  water  after  all 
belongs  to  the  State,  and  people  are  then- 
fore  entitled  to  the  benefits  therefrom  free 
of  exploitation  beyond  a  reasonable  ser\  ice 
charge  for  production  and  distribution. 

I  am  open  to  conviction  on  the  best  way 
of  handling  the  situation  in  I'tah.  It  may 
he  that  a  State  power  authority  is  the  logical 
answer.  The  main  issue,  however,  is  cheap 
electricity  made  available  to  industry  and 
to  the  people. 

In  all  events  the  greatest  needs  and  wel- 
fare of  the  (tropic  should  l>e  served.  The 
..lln-i.iU  of  »iii  power  utilities  will  Iw.  I  am 
sure,  just  as  interested  us  1  in  meet  in;;  tin- 
great  new  power  markets  with  I  tah-pro- 
dnceil  energy  rather  than  by  further  impor- 
tation*. 


Mr^/  <..„.,.„„.  /.»•, 


ftert  plant — «rm/«J  <•/  f  tali'  •  iniliiflrial  future. 


'f  ftitlr:  Thit  i'«  lfc«-  firm  <>/  nereral 
nin,  Iff  i.  In-  I,  trill  apprar  in  the  f./f  I  ilrnl- 
ing  trilh  hrtlroelrrtrir  potrrr  derrltipmrnt 
nntl  trrittrn  l>?  pnintinrnt  aiith»rilie>  in  the 
t  ..I.  .1,1.1..  Hirer  Itniin  *lale». 
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Conference  in  Paris 

by   Leslie  N.   McClellan 

Assistant  Chief  Engineer,  Branch  of  Design  and  Construction,  Denver,  Colo. 


Early  last  summer  some  800  delegates 
from  the  four  corners  of  the  globe  gathered 
at  Paris,  France,  for  the  first  International 
Conference  on  Large  Electric  High-Tension 
Systems  since  the  outbreak  of  World  War 
II  in  1939.  The  organization,  known  fa- 
miliarly as  the  C.  I.  G.  R.  E.  (Conference 
Internationale  des  Grands  Reseaux  Elec- 
triques  a  Haute  Tension ) ,  was  established 
in  1921  as  a  permanent  international  or- 
ganization to  promote  the  exchange  of  engi- 
neering information  on  technical  matters 
related  to  the  design,  construction,  and 
operation  of  large  high-voltage  electric 
power  systems. 

The  C.  I.  G.  R.  E.  meets  biennially  to  ad- 
vance the  art  of  generation,  transmission, 
and  distribution  of  electricity.  In  addition, 
it  serves  to  create  and  maintain  friendly  re- 
lations between  engineers  of  all  countries. 

The  air  trip  from  New  York  to  Paris  was 
uneventful  for  Sol  E.  Schultz,  chief  engineer 
of  the  Bonneville  Powder  Administration, 
and  the  writer,  who  were  representatives  of 
the  Department  of  the  Interior.  Flying 
weather  was  favorable  and  the  total  elapsed 
time,  including  stop-overs,  was  about  18 
hours. 

On  the  return  trip  we  were  grounded  12 
hours  in  Eire  because  of  fog  over  Newfound- 
land. We  spent  the  night  at  the  little  Irish 
town  of  Tipperary.  On  the  bus  ride  from 
Tipperary  to  the  airport  we  could  see  a  little 
of  picturesque  and  ancient  Ireland  with  its 
feudal  castles  and  two-wheeled  farmcarts. 

As  we  flew  back  over  Newfoundland,  the 
regular  field  at  Gander  was  still  fog-bound 
so  we  continued  on  to  the  extreme  western 
side  of  Newfoundland.  Just  as  we  were 
over  the  alternate  landing  field  at  Steven- 
ville.  the  cloud  bank  lifted  and  we  landed 
without  difficulty. 

In  Paris  we  were  rather  surprised  at  the 
relatively  small  amount  of  war  damage. 
The  old  German  embassy  building  was  de- 
molished and  it  was  apparent  that  consider- 
ably heavy  fighting  had  taken  place  at  that 
point.  Elsewhere  in  Paris  pockmarks 
around  windows  and  doors,  caused  by  small 
arms  fire,  showed  where  sniping  had  oc- 
curred. Throughout  the  city  markers  indi- 
cated the  spots  where  innumerable  incendi- 
ary bombs  had  been  dropped  but  either  the 
damage  had  been  slight  or  it  had  been  re- 
paired. 

The  program  of  the  1946  conference 
comprised  fourteen  technical  sessions  at 
which  over  100  technical  papers  were  pre- 
-ruled  for  discussion.  The  discussions 
were  carried  on  in  either  French  or  Eng- 
lish. After  each  speaker  concluded  his 
talk,  interpreters  immediately  translated 
liis  remarks  into  the  other  language.  A 
few  speakers,  who  were  proficient  in  both 
French  and  English,  chose  to  make  their 


discussions  in  both  languages. 

Of  particular  interest  were  discussions 
of  ultra-high  voltage  transmission  lines  of 
both  alternating  and  direct  current.  The 
proponents  of  each  of  these  types  of  trans- 
mission were  about  equally  divided.  Swe- 
den and  some  other  countries  were  prima- 
rily interested  in  direct  current  to  serve 
the  industrial  load  centers  of  Central  Eu- 
rope, while  French  engineers  were  prima- 
rily interested  in  alternating-current  trans- 
mission. Because  underground  cables  can 
be  used  in  transmission  of  direct  current, 
many  favor  this  type  since  it  is  less  sus- 
ceptible to  enemy  action  in  time  of  war  and 
does  not  disclose  the  locations  of  military 
targets  as  do  the  overhead  tower  lines. 
Another  advantage  of  direct  current  trans- 
mission is  the  possibility  of  varying  the 
speed  of  generating  units  to  suit  wide  va- 
riations of  head  under  which  hydraulic 
turbines  may  have  to  operate  at  some  gen- 
erating plants,  such  as  the  one  proposed 
at  Assuan  Dam  on  the  Nile  River. 

However,  considerable  development  re- 
mains to  be  done  on  high-voltage  rectifiers 
and  current  interrupters  before  the  trans- 
misssion  of  large  blocks  of  power  by  direct 
current  at  voltages  of  the  order  of  500,000 
volts  can  be  undertaken  with  assurance. 
The  consensus  seemed  to  be  that  direct-cur- 
rent transmission  should  be  considered  only 
in  cases  where  the  distance  the  power  is  to 
be  transmitted  exceeds  400  miles.  For 
shorter  distances,  alternating  current  seems 
to  be  preferable  because  of  lower  cost,  less 
development  work  required,  and  facility  of 
tapping  the  line  at  intermediate  points. 

During  the  conference,  inspection  trips 
were  made  to  the  Arrighi  steam  generating 
station  and  the  Chevilly  substation,  both 
near  Paris.  The  Arrighi  station  is  on  the 
Seine  River  and,  curiously  enough,  al- 
though it  is  one  of  the  principal  sources  of 
power  for  the  Paris  area,  it  was  not  dam- 
aged during  the  war.  It  was  forced  to 
suspend  operations  just  prior  to  the  reoccu- 
pation  of  Paris  by  the  Allies  due  to  the  lack 
of  coal.  After  entering  Paris,  the  Ameri- 
can Army  converted  the  plant  to  oil  oper- 
ation and  for  almost  a  year  it  was  operated 
by  fuel  oil  shipped  from  the  United  States. 
It  has  now  been  reconverted  to  coal  burning. 

The  Chevilly  substation  is  the  terminus 
of  a  number  of  high-voltage  transmission 
lines  bringing  hydroelectric  power  to  Paris 
and  its  suburbs.  It  was  severely  damaged 
by  bombing  and  fire  during  the  war  but  has 
now  been  restored  to  service. 

The  conference  was  highly  instructive  and 
interesting  to  the  10  delegates  from  the 
United  States  because  of  the  opportunity  to 
exchange  ideas  and  learn  how  other  nations 
are  solving  their  power  problems.  Aside 
from  the  technical  value  of  such  a  confer- 


II,-  went  to  Paris. 

ence,  it  contributes  much  to  better  under- 
standing and  cooperation  among  the  nations 
of  the  world. 

Unfortunately,  attendance  from  the 
United  States  was  limited  because  of  trans- 
portation difficulties.  The  transportation 
situation  should  be  normal  by  the  time  of 
the  next  plenary  session  in  1948,  and  every- 
one hopes  that  the  Department  of  the  In- 
terior will  be  well  represented  and  that  the 
Bureau  of  Reclamation  sends  several  of  its 
engineers  to  present  technical  papers  and 
participate  in  the  discussions. 

EDITOR'S   NOTE: 

Mr.  McClellan  was  the  first  Bureau  engi- 
neer to  participate  in  an  international  scien- 
tific gathering  following  the  war.  Mr. 
Roger  Rhoades,  chief  geologist  for  the  Bu- 
reau of  Reclamation,  participated  in  the 
Second  Pan-American  Congress  of  Mining 
Engineering  and  Geology  which  was  held  in 
Rio  de  Janeiro,  Brazil,  on  October  1-15, 
1946,  where  he  presented  a  paper  entitled 
"Geology  in  Civil  Engineering." 

Scientists  and  engineers  have  always 
valued  technical  conferences,  as  such  meet- 
ings provide  an  opportunity  to  learn  the 
latest  developments  by  experts  working  in 
widely  separated  areas.  Discussions  are 
held,  scientific  theories  argued,  and  ideas 
exchanged.  International  conference  activ- 
ities came  to  a  standstill  during  the  war,  but 
scientists  who  worked  on  a  variety  of  war- 
time pursuits  now  have  an  unlimited  fund 
of  technical  information  and  ideas  waiting 
to  be  utilized  in  new-  and  better  ways  of 
peacetime  living. 

The  value  of  keeping  abreast  with  scien- 
tific thought  throughout  the  United  States 
and  the  rest  of  the  world  cannot  be  over, 
emphasized.  The  Bureau  plans  to  have  its 
most  qualified  technicians  take  an  active 
part  in  such  conferences  wherever  the  Bu- 
reau data  presented  will  advance  scientific 
thinking  and  the  Bureau  can  benefit  through 
exchanges  of  ideas  with  the  world's  foremost 
scientists. 
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R  epa  y  men  t  Pr  oposa  Is 

for  the  Missouri  Hiver  Basin 


by  Goodrich   W.    Lineweaver 
Director,  Branch  of  Operation  anil  Maintenance 


A  new  trail  is  being  blazed  toward  mod- 
rnii/ing  the  application  of  repayment  fea- 
tures of  the  reclamation  law>. 

Regional  director!  nf  the  Bureau  of  Rec- 
lamalicin  in  the  Missouri  Basin  have  opened 
negotiations  for  a  proposed  new  type  of  com- 
bination water  service  and  repayment  con- 
tract with  irrigation  water  users  of  Missouri 
Basin  project  unit>  in  Nebraska  and  North 
Dakota.  A  draft  of  a  contract  which  forms 
tin-  basis  for  those  negotiations  has  been 
prepared  in  accordance  w  illi  the  Flood  Con- 
trol Act  of  I 'HI.  under  which  the  Missouri 
Basin  project  was  authori/ed.  and  the  Rec- 
lamation Project  Act  of  1939. 

Although  the  contract  draft  applies  par- 
ticularly to  the  Frenchman-Cambridge  unit 
in  Nebraska,  and  to  the  Heart  River  unit  in 
North  Dakota,  it  points  the  way  for  others 
to  follow  as  additional  project  units  come 
forward  in  the  Missouri  Basin.  Regional 
Director  F,.  B.  Uebler  at  Denver,  Colo.,  is  in 
charge  of  the  negotiations  in  Nebraska,  and 
fictional  Director  H.  D.  Comstock  at  Bil- 
ling-. Mont.,  has  responsibility  for  the 
North  Dakota  negotiations. 

The  draft  wag  recently  completed  at  a 
series  of  Washington  conferences  partici- 
pated in  by  representatives  of  regions  VI  and 
VII,  the  Chief  Counsel,  the  Director  of  the 
Branch  of  Operation  and  Maintenance,  and 
the  Director  of  Finance.  The  Comniis- 
-ioncr  nf  |{cc  lamaliiin.  Michael  W.  Straus, 
then  forwarded  copies  of  the  draft  to  all 
regional  din-clot-  -  "ii' crned.  with  instruc- 
tion- to  ii-c  the  drafts  as  the  basis  for  nego- 
tiations with  the  Muter  users. 

Cotnnii  —  ioncr  Straus,  in  urging  full  en- 
•  •)»  i.ilion  h\  the  water  u-cr-  and  other  direct 
and  indirect  In  n>  Ii. -,n  •.  -  nf  tin-  develop- 
ment* in  expediting  the  cnntriici  negotia- 
tions, said  that  early  adoption  of  suitable 
contract*  by  the  irrigators  Mould  .iKamc 
construction  on  main  unit-. 

"The  Bureau  of  Reclamation  is  in  the 
hu.Miirs*  of  building  project-  to  -em-  the 
people,"  he  said.  "In  tin-  Mi--ouri  II  i-m. 
we  expert  to  Iran-form  .~>.<MXUMHl  .u  n--  of 
dry  land  into  irrigation  oases  that  Mill  com- 
bat recurring  drought  and  •  n.il.l.-  the  basin 
Slate*  concerned  to  Mipport  a  larger  popula- 
tion. 

"Under  the  proposed  contract,  the  water 


users  agree  to  repay  the  distribution  system 
construction  cost  as  increased  now  by  higher 
labor  and  material  costs. 

"The  rate  of  repayment  of  those  costs 
within  the  maximum  period  will  be  based  on 
the  repayment  ability  of  the  water  users  as 
determined  by  application  of  realistic  anal- 
yses of  agricultural  and  economic  factors 
in  each  area.  In  addition,  in  return  for  the 
delivery  of  M'ater  to  the  irrigation  districts, 
the  water  users  also  agree  to  pay  a  water 
service  charge  Mhich  will  contain  a  construc- 
tion component  consistent  w  ith  the  increased 
costs  of  the  water  supply  works. 

"I  have  requested  the  regional  directors 
concerned  to  press  the  negotiations  to  a  con- 
clusion with  all  the  dispatch  possible.  The 
Congress  expects  the  Federal  Treasury  to 
be  assured  of  the  repayment  of  the  reim- 
bursable costs  allocated  to  irrigation.  The 
Secretary  of  the  Interior  permits  construc- 
tion to  proceed  on  initial  features  of  a 
Missouri  Basin  unit  such  as  a  storage  dam 
and  reservoir  on  satisfactory  evidence  that 
the  water  users  will  enter  into  a  suitable 
execution  of  the  contract." 

The  Congress  has  authorized  the  appro- 
priation of  $350.()(M).(M)0  4<>  the  Bureau  of 
Reclamation  toward  the  construction  of  the 


Missouri  Basin  project.  Twenty-nine  units 
were  included  in  seven  States  in  the  initial 
list  of  units  due  for  early  construction. 

On  the  basis  of  the  original  authorization 
of  the  Missouri  Basin  project,  irrigators  are 
to  repay  about  23  percent  of  the  cost.  A 
substantial  part  of  project  cost  is  to  be  met 
by  nonreimbursable  allocations  to  flood 
control  and  navigation.  Power  and  mu- 
nicipal water  users  are  to  repay  propor- 
tionate shares. 

Part  I  of  the  contract  draft  as  approved 
by  the  Commissioner  for  negotiation  deals 
primarily  with  water  sen  ice  under  section 
9  (el  of  the  Reclamation  Project  Act  of 
1939.  It  provides  for  water  service  rates 
sufficient  to  cover  the  cost  of  operating  and 
maintaining  the  storage  and  carriage 
-\>tems  for  delivery  of  irrigation  water  to 
the  distribution  works  of  the  unit. 

In  addition  a  construction  cost  element 
related  to  the  cost  of  such  storage  and  car- 
riage systems  is  included.  This  phase  of 
the  contract  extends  for  40  years  although 
a  longer  period  will  be  necessar\  for  the 
return  to  the  United  States  of  construction 
co-ts  of  such  systems. 

Part  II  is  based  on  section  9  id  I  of  the 
Reclamation  Project  Act  of  1939  and  is 

(Cfinf  imi«*rf  on  |»n«»-  17) 
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HUNGRY  HORSE 

Hardy  Pioneers  Brave  the  Montana  Wilderness 
As  Work    Begins  on  the    Hungry  Horse  Project 


by  Lyle   M.   Nelson 
Region  I,  Boise,  Idaho 

All   Photos  by  Stanley  Rasmussen,  Region  I 


From  the  tree-covered  slope  across  the 
river  the  snarls  of  a  cougar  and  the  barking 
of  a  dog  could  be  heard.  Just  upstream  two 
fishermen  were  busy  hauling  out  hungry 
trout. 

The  low  boom  of  a  blast  cut  through  the 
mountain  air.  Then  all  was  silent. 

Man.  the  giant,  had  invaded  the  wilder- 
ness of  northwestern  Montana.  Although 
his  coming  would  require  a  change  in  the 
habits  of  certain  wild  animals,  heretofore 
almost  sole  occupants  of  the  area,  it  also 
heralded  the  beginning  of  an  new  era  for 
people  of  the  region. 

Working  virtually  in  the  shadow  of  tower- 
ing Glacier  Park  peaks,  Bureau  of  Reclama- 
tion pre-construction  crews  are  preparing 
the  way  for  multi-million-dollar  Hungry 
Horse  Darn,  a  structure  which  is  scheduled 
to  take  its  place  alongside  Grand  Coulee. 
Boulder.  Shasta,  and  other  outstanding  mul- 
tiple-purpose reclamation  works. 

When  completed  the  dam  will  be  a  key 
unit  in  a  comprehensive,  long-range  pro- 
gram to  insure  full  utilization  of  the  waters 
of  the  Columbia  River  and  its  tributaries. 
Preliminary  studies,  subject  to  change,  in- 
dicate that  it  will  be  between  340  and  500 
feet  high  and  will  contain  between  2  and  .3 
million  cubic  yards  of  concrete.  It  will 
store  between  1,000,000  and  3.500.000  acre- 
feet  of  water,  depending  upon  the  height  of 
the  dam.  and  will  support  a  total  power 
installation  at  the  site  of  between  142.000 
and  286,000  kilowatts. 

About  85.000  acres  of  potentially  irri- 
gable land  near  Kalispell  may  be  served 
through  the  project.  Besides  stream  regu- 
lation to  increase  the  firm  output  of  down- 
stream plants  I  including  Grand  Coulee!, 
it  also  will  provide  Hood  control  and  naviga- 
tion benefits. 

Project  Engineer  Paul  A.  Jones  and  his 
slulF  have  been  literally  pioneering  in  the 
u  i  Iderness.  Geologists  are  probing  into  the 
innermost  secrets  of  the  mountain  fastness: 
diamond  drillers  are  disturbing  earth  and 
rock  formations  laid  down  thousands  of 
\rars  ago;  veteran-dominated  crews  are 
charting  an  age-old  preglacial  channel  of 
the  river  in  the  proposed  reservoir  area. 
Still  others  are  helping  to  build  the  roads. 
warehouses,  and  Government  town  which 
eventually  will  make  possible  construction 
of  the  dam  itself. 
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Located  on  the  South  Fork  of  the  Flat- 
head  River  not  far  from  the  west  entrance 
to  Glacier  National  Park,  the  dam  site  is 
in  a  heavily  forested  mountainous  area. 
Sites  for  the  Government  town,  storehouses, 
and  other  buildings  have  been  carved  out 
of  the  forest.  A  road  to  the  dam  is  being 
blasted  in  part  out  of  solid  rock,  the  nearest 
highway  being  4  miles  away. 

Contracts  for  five  big  preconstruction 
jobs  have  been  let.  One  contractor  is 
building  the  road  to  the  dam.  The  Gov- 
ernment town  is  taking  shape  under  two 
contracts,  one  for  construction  of  25  new 
five-room  duplexes  and  the  other  for  50  pre- 
fabricated houses.  Work  on  curbs,  gutters, 
sewers,  water-distribution  system,  and 
paved  streets  for  the  Government  town  also 
is  progressing. 

The  Bureau  is  continuing  with  most  of 
the  preconstruction  work  so  that  plans  can 


be  drawn  up  and  specifications  written  for 
the  dam.  This  would  make  possible  a  call 
for  bids  on  construction  of  the  massive 
structure  by  July  1,  1947,  if  appropriations 
are  made  available. 

Around  the  Government  town  other  small 
towns  are  mushrooming.  Already  five 
have  been  plotted  and  four  have  occupants. 
One,  Martin  City,  boasts  25  new  buildings 
and  has  applied  for  a  post  office.  Like 
Topsy,  these  new  cities  "jest  grew."  De- 
spite warnings  by  the  Kalispell  Chamber  of 
Commerce  and  the  Bureau  that  construction 
of  the  dam  had  not  yet  started,  new  residents 
have  flocked  to  the  area.  Old  established 
towns  such  as  Columbia  Falls  and  Coram 
also  have  grown  rapidly. 

Most  of  western  Montana's  new  citizens 
are  World  War  II  veterans  and  their  fam- 
ilies who  see  in  construction  of  Hungry 
Horse  a  chance  to  make  a  dream  come 


On-the-spot  news  is  their  business. 
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Horsv — KIM- 


Far-sighted  Engineers  Richards  and  Hazen   ritualize  a  fuller  tomorrow  for  Hungry  Horse 


.Vi>  iror  to  heal  icash  Jay,  even  at  the  Hungry 
Home  projert.  First  resident  Mr*.  Francis 
II  urnork,  a  former  easterner,  displays 
her  aliility  to  cope  icith  the  rugged  H  est. 


U  inter-resistant  prrfahriralril  h)>nir*  like 
thin  itne  trill  pnniile  a  nalitfarlory  answer 
In  the  hnusing  situation  al  Hnngrj  //.»•• 
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ation  Newcomer  to  the  Northwest 


Ox  conception  of  the  latest  multiple-purpose  giant  itf  the  Pacific  Northwest — Hungry  Horse  [tarn 


itposed  dam  site — at  the  south  fork  of  Flathead  River  in  north- 
western Montana. 


Yes,  you  guessed  it!     Pay  day  always  draws  a  crowd. 
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Sit/fly    firxt!      Pre-citimlriirtiint    crew*    core    drilling    In    tent    fininiliition*    at    proposed    site. 


true — a  business  of  (heir  own.  This  and 
the  desire  to  get  in  "on  the  ground  floor  ' 
II.IM-  Ix-i-ii  motivating  causes  of  the  migra- 
tion. 

Life  in  these  towns,  as  on  the  project,  has 
taken  on  a  near  primitive  as|xvt.  Streets 
are  of  dirt  land  mud  this  winter  I  and  there 
are  no  sidewalks.  Many  of  the  dwellings 
provide  not  much  more  than  shelter,  rang- 
ing from  small  trailers  to  parilx  completed 
(in-fabricated  houses. 

Perhaps  ty  pical  of  the  newcomers  is  Navy 
w-trrun  rrami-  \\aiinn-k.  who  brought  his 
wife  and  small  daughter  to  Montana  from 
Boston,  Mass.,  early  in  April.  Warnock 
had  ln-i  _'(|  |nninds  in  a  foumli\  where  he 
obtained  wik  after  discharge.  His  failing 
ln-.illli  anil  lln-  de-ire  to  go  West  prompted 
the  family  to  ln-.n!  f..i  Montana. 

Warnock  arrived  in  k.ili-|.rll  in-.nK 
broke  nd  with  no  immrdiatc  prOCpBGlSof  • 
job.  Housing  then,  as  now.  \\.t-  a  -i-iinii- 
|iroblem.  But  the  family  fnunil  -In-Ill  i  in 
,111  old  OOerted  farm  hou-e  -c\eral  milts 
from  town. 

Today  the  housing  problem  is  pp-ils  ui-ll 

licked  for  ilu-  \\  .11  inn  k  family.    Appointed 

night  watchman   for  the  Bureau.  Warm"  k 


moved  his  family  into  one  of  the  new  com- 
pleted houses  in  the  Government  town. 
Tim-,  he  became  first  resident  of  the  new 
city. 

Even  now,  however,  Mrs.  Warnock  does 
her  cooking  on  a  small  field-type  gas  stove. 
They  eat  and  read  by  a  kerosene  lamp,  ami 
take  their  baths  at  night  in  an  old-fashioned 
tub  in  the  backyard,  often  with  the  eye-  of 
deer  and  other  wild  animals  peering  in- 
ijiiisitively  from  the  darkness. 

And  so  it  has  been  with  many  of  tin' 
veterans.  Used  to  far  worse  during  the 
war,  they  have  put  up  with  the  incomen- 
iences  and  hardship-  uitlimil  complaint. 

l'ii--idi--    ill.      n. -u     -l.il'--    .111.1    -Imp-,    ill!'    atea 

also  boasts  it-  own  newspaper,  a  lively  little 
weekK  established  in  Columbia  Falls  b\  an 
e\-\avy  man,  Melvin  Ruder. 

Milder  edited  \\  eslinghollse  publication- 
prior  to  the  \\.n  and  iln-ameil  of  a  country 
weckK  nf  hi-  own.  Now  that  he  has  it.  the 
llungr\  ll..t-i-  New-  i-  lining  well  for  a 
fledgling. 

"•"Indie-  of  irrigation  possibilities  in  the 
I  I. illn-.nl  Valley  are  under  the  <lirection  of 
I  li.irles  S.  Ha/en.  Itiirean  project  planning 
enginei-r.  aiiled  b\  Forre-l  K.  Kit  hard-,  who 


al-o  has  his  offices  in  Kalispell.  Prelimi- 
nary studies  made  by  Hazen's  staff  indicate 
that  increased  yields  of  agricultural  prod- 
ucts remitting  from  irrigation  will  amount 
to  around  2  million  dollars  annually. 

A  large  part  of  the  potentially  irrigable 
area  is  now  dry-farmed,  and  of  this  approxi- 
mately 30  percent  is  devoted  to  the  produc- 
tion nf  wheat  and  oilier  small  grains.  The 
rainfall,  about  "'•_>  inches  during  the  crop 
growing  season,  is  inadequate  to  produce 
the  pasture  and  forage  that  is  needed  for 
a  livestock  industry.  Such  hay  crops  as  are 
produced  are  usually  limited  to  one  cutting 
per  year.  Some  potatoes  and  peas  are 
grown  under  dry-farming  methods  on  these 
lands,  but  the  y  ields  are  low . 

Of  equal  importance  along  with  the  in- 
creased yields,  is  the  stability  which  irri- 
gation will  bring  to  the  valley.  The  pres- 
ent agricultural  economy  is  to  a  large  extent 
based  on  the  price  of  cash  grain  crops  such 
as  wheat,  oats,  and  barley.  With  an  as- 
sured water  supply,  diversified  farming  can 
be  practiced,  giving  dairying,  livestock,  row 
and  specialty  crops  an  important  place  in 
the  economy. 

Plenty  of  low -cost  hydroelectric  power 
will  be  the  key  which  will  unlock  a  treasure 
chest  of  natural  resources  in  western  Mon- 
tana, according  to  a  citizen's  committee 
headed  by  Don  Treloar,  Al  Winkler.  and 
I. con  Phillips  of  Kalispell.  These  men. 
"Hungry  Horse"  Kelly,  and  other  long-time 
leaders  in  the  community,  have  worked  tire- 
lessly  and  effectively  for  the  project. 

•Low-cost  power  will  make  possible  pump- 
ing of  water  to  several  hundred  acres  of 
orchard  and  other  land  impOMlblfl  I"  reach 
with  gra\ily  flow.  It  will  furnish  needed 
energy  to  electrify  farms,  and  will  encour- 
age development  of  mineral,  timber,  and 
other  resources.  A  stand  of  pulp  timber 
in  the  area  is  sullicient  with  reforestation 
to  operate  a  200-ton  paper  mill. 

Down-stream  power  plants  which  will 
benefit  from  storage  at  Hungry  Horse  are 
the  I'ol-nn  i  ken  i  plant  of  the  Montana 
Power  Co..  the  Thompson  Falls  plant,  .tlsu 
of  the  Montana  Power  Co.,  the  Grand  dm- 
lee  plant  of  the  Bureau  of  Reclamation,  the 
Rock  Island  plant  of  the  Puget  Sound  Powei 
&  Light  Co..  and  the  Bonneville  plant  of  the 
Corps  of  Engineers. 

The  Bonneville  Power  \dinini-tialion. 
uln.li  will  market  the  output  of  Hirnjirx 
Hoi-e.  is  engaged  in  preliminary  *ur\i\- 
of  a  1  l.~i.(MMI.\idt  li.m-mi— ion  line  Irom 
Poison  to  the  dam  -ile  o\er  which  energy 
will  be  brought  to  the  project  during  con- 
struction and  to  the  kalispell  area  to  allcxi 
ate  it-  power  shortage. 

Construction  of  the  dam  and  power  (.nil 
ihc-  will  require  between  4  and  (>  year-, 
dcj  cridiiiL'  upon  the  appi opi  ialions  avail- 
able. Between  2.1  NX  I  and  .H.IXX)  per-.m-. 
iiin-t  nf  them  World  War  II  veterans,  will 
be  emploxed. 
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Engineers  turn  the  spotlight  on  sedi- 
mentation to  help  combat  this  men- 
ace to  the  ."Nation's  water  resources. 


by  Victor  A.   Koelzer 

Engineer,  Branch  of  Project  Planning 

and 
Luna   B.   Leopold 

Hydrometeorologist,  Former  Branch  of  Project  Planning 
Engineer,  l\oif  With  the  Pineapple  Research  Institute 
of  Haicaii 


Sediment  deposits  in  Lake  Mead,  world's  largest  man-made 
Moulder  Dam, 


Photo  by  William  S.  Knssfll,  Region  HI 
lake,  just  ahove 


Kngineers  and  scientists  call  it  sediment. 

Irrigation  farmers  know  it  is  simply  mud 
and  sand  carried  into  their  ditches  and 
over  their  lands.  Whatever  its  name,  it  is 
insidious,  persistent,  and  powerful. 

Silt — soil  carried  from  land  into 
streams — long  has  been  recognized  as  a 
problem.  And  as  a  problem  it  is  growing, 
because  present-day  complex  developments 
in  reclamation  are  vitally  affected. 

Sedimentation  is  not  necessarily  bad. 
The  fertile  acres  in  the  Imperial  Valley  of 
California  were  created  by  silt  boiling  over 
from  the  Colorado  River  during  its  ram- 
|Kij;cs.  Bui  it  can  wreck  man's  activities 
and  works.  Silt  begins  with  erosion,  which 
oftentimes  strips  farm  lands  of  their  best 
top-soil,  or  cuts  ugly,  damaging  gullies. 
This  soil,  carried  into  a  stream  by  rain 
run-off,  can  take  up  valuable  space  in  reser- 
voirs intended  for  storage  of  irrigation 
water.  It  can  clog  irrigation  canals.  It 
can  cover  good  crop-producing  lands  with 
layrs  of  useless  soil. 

Man  cannot  eliminate  the  forces  of  nature 
which  create  sedimentation.  He  cannot 
stop  siltation.  Even  if  he  could,  it  prob- 
ably would  be  unwise  to  do  so.  But  he  can 
learn  more  about  it.  and  its  effects  on  irri- 
gation works  and  operations.  And  with 
this  deeper  and  wider  knowledge,  he  can 
devise  ways  and  means  of  lessening  its  bad 


effects,  and  using  its  good  points  so  that  they 
are  turned  to  man's  advantage. 

That,  in  essence,  is  what  the  Bureau  of 
Reclamation  hopes  to  do.  Reclamation 
engineers,  in  cooperation  with  engineers  of 
other  agencies  concerned  with  this  problem, 
are  pooling  their  resources  and  technical 
skills.  Investigations  are  aimed  at  reduc- 
ing the  effects  of  sedimentation,  and  thus 
preserving  and  protecting  the  investment  of 
the  farmer  and  the  Federal  Government  in 
the  irrigation  works  of  the  West. 

The  problem  is  a  long-range  one.  Man 
sees  only  a  small  part  of  the  erosion  and 
siltation  that  occurs.  Usually  that  is  dur- 
ing times  of  flood  or  severe  storm.  But 
there  is  plenty  of  evidence,  and  the  effects 
can  be  measured  scientifically. 

However,  there  is  an  immediate  purpose 
in  sedimentation  investigations.  That  pur- 
pose is  twofold.  One  is  to  help  design  and 
construct  irrigation  works  that  will  meet  the 
sedimentation  problem  better  in  the  future. 
The  other  is  to  help  relieve  the  farmer  and 
other  water  users  of  present  and  potential 
troubles.  For  the  long-time  view,  the 
quicker  we  can  get  a  sure  means  of  con- 
trolling sedimentation,  the  better  off  we 
will  be. 

Most  people,  especially  those  living  in  the 
East,  have  seen  the  deep  damage  to  farm 
lands  caused  by  erosion.  The  Department 


of  Agriculture  estimates  100,000.000  acres 
of  farms  have  been  abandoned  or  impover- 
ished to  submarginal  status  by  erosion. 

When  this  soil  is  washed  into  the  rivers, 
troubles  start.  Eastern  residents  can  see 
dredging  going  on  in  all  navigable  streams. 
Constant  vigil  is  needed  to  clear  the  chan- 
nels in  streams  which  are  overloaded  with 
sediment.  Most  all  have  seen  levees,  and 
note  that  they  are  constantly  being  raised. 
Such  effort  is  made  necessary  in  some  of 
these  instances  because  sediment  is  raising 
the  river  bed,  and  higher  and  higher  levees 
are  needed  to  hold  back  the  water.  In 
time,  a  stream  bed  may  be  as  high  as  the 
surrounding  farm  lands,  and  when  that  hap- 
pens, drainage  of  the  farms  becomes  impos- 
sible, or  at  best,  difficult  and  costly.  Then 
too,  ground-water  levels  may  rise  so  high 
as  to  waterlog  the  farm  land,  making  it 
unproductive. 

More  directly  affecting  irrigation  are  the 
problems  of  sediment  in  reservoirs  and 
canals.  Irrigation  pumping  intakes  may  be 
buried  and  city  intakes  may  become  useless 
or  subject  to  expensive  maintenance.  Even 
if  a  stream  is  stabilized  so  that  there  is  a 
balance  between  the  water's  scouring  effect 
and  the  building  up  of  the  stream  bed,  con- 
struction of  an  irrigation  dam  may  gen- 
erate new  problems  by  destroying  that  bal- 
ance. Sediment  will  be  trapped  in  the  res- 
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like  thin  une  near  Tucumcari,  !\.  Mex.,   are  typical  sourer*  of   ••ill   in  the  Southwest. 


The  clear  water  below  the  dam  then 
will  lie  able  to  pick  up  materials  from  the 
stream  bed  and  carry  them  on  down  to  de- 
posit sediment  elsewhere. 

Silt  in  reservoirs,  quite  obviously,  can  be 
a  -cri'iiis  problem  in  the  course  of  time. 
The  sediment-laden  water  can  damage  mov- 
ing parts  in  power  and  irrigation  pumping 
machinery,  and  choke  canals.  The  supply 
of  irrigation  water  can  be  so  reduced  that 
the  lands  cannot  be  supplied  with  water. 
As  the  years  go  by,  the  reservoir's  storage 
capacity  can  become  so  small  that  either 
new  sources  of  water  must  be  obtained  or 
some  of  the  irrigated  lands  must  be  aban- 
doned. And  the  process  can  continue  in- 
definitely until  either  of  two  things  can 
happen:  all  the  feasible  dam  sites  in  the 
-ii>  ,1111  will  !»•  used  up  and  only  a  series  of 
-ediineni-eoviTed  structures  will  remain;  or 
ili'  highly  developed  communities  and  farm 
areas  will  be  abandoned. 

Of  course,  this  is  a  long-range  view  <>f 
what  could  happen.  1 1  need  not  happen, 
and  the  Bureau  of  Reclamation  iiivr-tiL'.i 
linn*  are  designed  to  help  IIH-M-HI  -nch  a 
possibility.  lln-  abandonment  of  a  reser- 
voir because  it  i-  filled  with  sediment  may 
not  sriiiiu-K  tiffri  I  tin-  prr-rnl  generation. 
Iliiwrw-r.  unless  the  present  trend  i« 
changed,  unlrg*  we  as  a  nation  lake  llii- 
problrm  >i-tiipti-l\.  future  generations  may 
well  haw  i  .in- r  in  l.ni.i-iii  "in  uii-iii -i-i"— fill 

••(fort-     i niii. I     •wdiinenlation.     (ion- 

linued  uw  nf  the  he«l  rr«-r»oir  *ilr»  without 
.i.l.  .pi. iir  riinlri.l  nf  -.ciliiiirnl  will,  iii  i-IFi-i  i. 
deplete  our  \nlion'«  re«.oiin-«-«  jn.|  a.  reck 
leM  cutting  of  limbered  land*  without  re- 
gard to  their  restoration  depleted  .nir  Na- 
tion'. f«.ri-.i«.  Future  generations  might 


be  presented  with  the  incongruous  picture 
of  a  dam.  structurally  safe  for  many  more 
years  of  use.  rendered  useless  because  its 
whaler-storage  capacity  is  gone. 

The  investigations  now  starting  are  by  no 
means  the  first  attention  by  the  Bureau  of 
Reclamation  to  this  subject.  Sedimenta- 
tion has  long  been  recognized  as  a  problem, 
and  active  steps  have  been  taken  in  dam 


construction,  for  example,  to  mitigate  the 
evil.  But  the  investigations  are  coordinat- 
ing, for  the  first  time,  all  scientific  and  tech- 
nical resources,  in  a  concerted  attack  on 
the  problem. 

Bureau  engineers  have  kept  a  watchful  eye 
on  the  loss  of  water  storage  in  various 
ie-eiAtiirs.  In  some  cases.  the\  found  the 
loss  was  growing  at  an  alarming  rate.  Ele- 
phant Butte  Reservoir,  for  example,  in  New- 
Mexico,  has  lost  16  percent  of  its  capacity 
in  25  years;  Guernsey  Reservoir  on  the 
North  Platte  River  has  lost  21  percent  in 
12  years;  and  Cucharas  Reservoir  in  Colo- 
rado has  lost  35  percent  in  26  years. 

One  way  to  visualize  the  size  of  this  loss  is 
to  picture  the  sediment  deposited  in  Ele- 
phant Butte  Reservoir  each  year  being 
loaded  into  freight  cars  to  be  hauled  away. 
It  would  take  400.000  cars,  enough  to  make 
a  train  4,000  miles  long.  Stated  in  another 
way,  it  means  that  each  year  enough  watri 
storage  capacity  is  lost  to  irrigate  between 
5,000  and  7,000  acres  of  new  land.  Our 
job,  as  we  can  see  it.  must  include  ways  of 
minimizing  such  incidents. 

In  the  meantime,  what  has  been  done'.' 
Agencies  such  as  the  Soil  Conservation 
Service,  Forest  Service,  and  Bureau  of  Land 
Management  have  worked  on  erosion  con- 
trol through  maintenance  of  forests  and 
other  vegetal  cover,  by  land  management, 
the  use  of  good  farming  methods,  and  instal- 
lation of  small  erosion-control  structures. 
Individual  farmers,  through  their  own  initi- 
ative, have  contributed  much  toward  the 
prevention  of  erosion.  Results  have  been 
good,  in  some  cases,  although  the  campaign 
is  too  new  for  results  t.>  !»•  ooBcltuhre. 

The  Bureau  of  Reclamation,  recognizing 
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that  erosion  is  inevitable  in  certain  respects, 
has  in  the  past  planned  for  it  with  the 
best  means  available.  Portions  of  reser- 
voir capacity  have  been  reserved  for  "dead 
storage"  for  the  accumulation  of  sediment. 
Only  that  storage  capacity  in  excess  of  dead 
storage  has  been  planned  for  use  for  irriga- 
tion, power,  flood  control,  or  other  active 
purposes.  The  dead  storage  has  usually 
been  sufficiently  large  to  store  all  the  incom- 
ing sediment  during  the  time  that  the  cost 
of  the  project  was  being  repaid  by  water 
and  power  users.  But  as  mentioned  earlier, 
where  the  sediment  load  is  large,  the  dead 
storage  will  eventually  be  used  up  and  the 
benefits  from  irrigation  will  be  invaded  in 
the  years  to  come.  Dead  storage,  Reclama- 
tion engineers  believe,  is  satisfactory  for 
relatively  short-term  economic  evaluation 
of  a  particular  project,  but  it  is  unsatisfac- 
tory in  long-range  utilization  of  the  Nation's 
resources. 

In  certain  areas  where  it  has  been  recog- 
nized that  sediment  carried  in  canals  would 
cause  undue  maintenance  expenditures, 
elaborate  works  have  been  devised  to  remove 
most  of  the  sediment  before  it  enters  the 
canal.  An  example  is  the  desilting  works 
for  the  Ail-American  Canal  in  California. 

Many  plans  have  been  investigated  for 
removal  of  sediment  from  reservoirs  to  re- 
cover lost  water-storage  capacity.  Ex- 
cept in  isolated  cases  with  peculiar  local 
conditions,  however,  the  cost  of  removal 
has  been  found  to  be  far  in  excess  of  the 
benefits  derived.  Therefore  it  will  be  pos- 
sible in  only  a  very  few  cases  to  remove 
economically  the  sediment  from  reservoirs. 

Until  the  present,  planning  oftentimes 
has  been  handicapped  by  lack  of  sufficient 
data.  For  example,  preliminary  plans  for 
the  Middle  Rio  Grande  area  have  included 
proposals  to  construct  dams  on  tributary 
streams  to  catch  and  store  the  sediment, 
thereby  reducing  the  amount  carried  in  the 
main  stream. 

Engineers  felt  that  sediment-free  water 
discharged  from  the  reservoirs  would  tend 
to  pick  up  some  of  the  river  bed  material 
downstream  and  thus  tend  to  deepen  the 
river  channel.  As  a  result,  the  river  could 
carry  larger  floods  within  its  banks.  Drain- 
age would  be  improved  in  the  valley  and 
the  ground  water  level  would  be  lowered  to 
the  point  where  danger  of  waterlogging 
farm  lands  would  be  eliminated. 

But  several  important  questions  remain 
to  be  answered.  Engineers  are  unable  to 
predict  the  depth  of  the  scour  of  the  river 
bed  by  the  clear  water,  or  the  distance  down- 
stream that  it  will  occur,  or  the  effect  that 
reduction  in  the  natural  variations  of  stream 
flow  may  have  in  reducing,  ultimately,  the 
channel  capacities.  They  also  want  to 
know  if  the  scoured  material  will  merely 
be  removed  from  one  place  only  to  be  de- 
posited at  some  other  point  in  the  channel. 
That  would  merely  transfer  the  problem 
from  one  place  to  another.  Also  to  be  an- 
swered are  questions  as  to  whether  the  scour- 
ing might  not  be  so  deep  as  to  endanger 
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bridge  foundations  or  other  river  structures. 

So  a  full  solution  to  the  Middle  Rio 
Grande  sedimentation  problem  must  rely 
upon  full  and  exhaustive  investigations. 
And  that  is  true  of  many  other  rivers.  The 
Bureau  of  Reclamation  program  is  designed 
to  study  fundamental  problems,  and  condi- 
tions existing  in  many  specific  areas,  such 
as  the  Middle  Rio  Grande,  in  the  West. 

The  investigations  will  follow  several 
lines.  Periodic  surveys  will  be  made  of  all 
reservoirs  to  determine  the  amount  of  sedi- 
mentation. From  these,  the  Reclamation 
engineers  will  learn  the  rate  of  sedimenta- 
tion which  can  be  expected  in  reservoirs  to 
be  built  in  similar  areas,  and  will  have 
specific  data  on  the  actual  water  storage 
space  left  in  existing  reservoirs. 

A  crew,  equipped  with  a  supersonic  echo- 
depth  sounder  developed  by  the  Coast  and 
Geodetic  Survey  for  studies  of  ocean  floors, 
will  make  these  studies.  A  boat  will  travel 
across  the  reservoirs,  receiving  sound  waves 
sent  from  the  apparatus  in  the  boat  and 
bounced  back  by  the  reservoir  bed.  The 
time  it  takes  for  the  sound  to  travel  from 
the  boat  and  back  automatically  records 
the  depth  of  the  water.  Not  only  will  this 
instrument  measure  the  depth  of  the  water — 
in  most  cases  it  will  also  measure  the  thick- 
ness of  the  sediment  deposit,  recording  it 
continuously  as  the  boat  moves  on  its  course. 
The  "sounder"  replaces  the  old,  tedious,  and 
oftentimes  uncertain  method  of  measuring 
depth  by  lowering  a  weight  to  the  bottom 
and  measuring  the  line  on  which  the  weight 
was  suspended. 

Laboratory  investigations  are  to  be 
started  on  a  large  scale.  These  are  ex- 
pected to  supply  some  of  the  missing  links 
in  our  knowledge  of  the  fundamental  laws 
of  sedimentation.  Specific  problems  will 


be  tackled.  For  example,  models  of  chan- 
nels will  be  constructed.  Observations  will 
be  made  on  various  rates  of  sediment  load 
and  variations  in  water  flow,  the  effects  of 
different  river  developments  on  the  scour, 
or  deposition,  in  the  stream  channel  down- 
stream. These  data  will  serve  as  a  check 
on  construction  plans  designed  to  meet  the 
sedimentation  problem. 

These  laboratory  studies  may  eventually 
involve  the  use  of  models  of  an  entire  river 
system,  reduced  in  scale  to  the  size  that  can 
be  accommodated  at  the  Denver,  Colo.,  Fed- 
eral center.  Such  river  models  may  have  to 
be  built  outdoors  because  of  their  space,  and 
will  cover  several  acres.  The  "model  study" 
method  has  been  used  successfully  in  de- 
signing dams,  locks,  and  channels,  but  so 
far  it  has  been  used  only  sparingly  for  solu- 
tion of  sedimentation  problems. 

Some  of  the  most  experienced  sedimenta- 
tion specialists  have  been  employed  to  pool 
their  technical  skills.  Theirs  is  the  arduous 
task  of  obtaining  basic  data,  of  sifting, 
coordinating,  and  interpreting  these  data, 
and  of  deriving  practical  solutions  to  many 
problems.  It  is  not  expected  that  all  solu- 
tions will  be  forthcoming  quickly  or  easily. 
Progress  necessarily  will  be  slow  at  times, 
for  it  is  a  new  and  challenging  need.  But 
efforts  will  be  concerted.  Duplication  will 
be  avoided,  and  coordination  will  be  pro- 
moted, through  a  special  subcommittee  of 
the  Federal  Inter-Agency  River  Basin  Com- 
mittee. On  this  group  are  engineers  from 
all  interested  Government  agencies.  Pro- 
grams and  activities  of  all  can  thereby  be 
coordinated  into  a  well-knit  plan  of  action. 

Water  users,  power  consumers,  and  all 
beneficiaries  of  water  resource  development 
in  the  country,  and  especially  in  the  West, 
will  profit  by  this  work. 
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Juggling  Water  at  Grand  Coulee  Haiti 

by  Luther  E.  Cliffe 

Engineer,  Columbia  Basin  Project,  Region  I,  Boise,  Idaho 


Those  circus  stars  who  juggle  kni\<>. 
plates,  and  blazing  torches  simultaneously 
are  mere  novices  compared  with  the  en- 
gineers who  juggled  the  mighty  Columbia 
River  during  the  construction  of  Grand 
Coulee  Dam  in  Washington  State. 

"Juggling"  best  describes  the  way  the 
Nation's  second  largest  stream  was  diverted 
from  its  regular  channel  while  man's  largest 
concrete  river  barrier  was  being  built. 

The  problem  was  the  familiar  one  that 
must  be  met  early  in  blocking  any  river. 
Diversion  techniques  vary  widely  from  one 
project  to  another,  depending  upon  site  con- 
ditions and  river  characteristics.  Because 
of  these  differences  a  method  that  solved  the 
problem  at  one  site  may  be  completely 
useless  at  another. 

At  Grand  Coulee,  the  dam  site  was  rela- 
tively wide  (the  completed  dam  being  4,173 
feet  long  at  its  crest) . 

The  Columbia  River's  dominating  charac- 
ii-r  i-tii  is  its  tremendous  flow  during  flood 
season  in  early  summer.  The  river  follows 
a  fairly  predictable  high-water  pattern, 
although  its  peak  flow  varies  greatly.  It 
does  not  have  the  flash  floods  common  to 
many  western  streams.  This  gentlemanly 
behavior  is  due  to  the  fact  that  most  of  the 
Columbia's  volume  comes  from  melting 
snow  and  ice  rather  than  from  rapid  run-oil 
of  rainfall,  and  the  channel  is  so  large  that 
a  small  rise  in  water  elevation  accommo- 
dates a  large  increase  in  flow. 

Don't  think  for  a  moment  that  such  or- 
derly conduct  means  that  it  was  easy 
to  control  the  river.  The  Columbia  is  a 
mighty  stream,  and  the  flow  of  water 
each  season  reaches  a  peak  usually  exceed- 
ing 300,000  cubic  feet  per  second.  In  the 
1046  season,  for  example,  the  peak  ex- 
ceeded 400,000  cubic  feet  per  second.  Be- 
catise  of  the  volume  of  water  the  engineers 
adopted  an  overflow-gravity-type  spillway 
in  the  final  design  of  the  dam. 

In  studying  the  problem  of  diverting  the 
river,  engineers  derided  that  there  could  be 
no  adequate,  permanent  discharge  outlets 
which  could  I"-  utili/ed  during  construc- 
tion. So  they  agreed  that  it  was  necessary 
to  allow  it  to  follow  part.*  of  its  normal 
channel,  diverting  it  from  side  to  side,  or 
allowing  it  to  overflow  tin-  partially  com- 
pleted dam,  always  leaving  enough  of  thr 
-tr  u«  lure  above  water  to  permit  n>M-trurti<>M 
to  proceed.  And  so  we  come  to  ihr 
"juggling"  of  the  river. 

Thr  first  phase  of  the  diversion  involved 
•  cofferdam  in  the  form  of  a  large  U,  one 
leg  upstream.  <>n  tin-  left  bank  of  the  TIMT. 
the  other  leg  downstream,  on  the  same  hank 
of  the  river,  with  the  bottom  of  the  U  ex- 
tending slightly  more  than  one-third  of  the 
way  acroM  the  canyon.  This  U-xhaped  cof- 
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Elboifing  the  river  aside  to  give  the  buildersja  chance. 
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ferdam  consisted  of  a  series  of  connected 
cells,  each  composed  of  interlocking  steel 
sheet  piling  driven  to  bedrock,  r.n  li  «•!! 
filled  with  earth.  The  result  was  a  steel- 
encased  temporary  earth  dam  which  held  the 
river  to  the  center  and  right  side  of  its 


normal  channel.  After  |>iini|iing  the  water 
from  behind  the  cofferdam,  excavation 
started,  the  foundation  rock  was  exposed, 
and  workers  began  placing  concrete  for  the 
base  of  the  left  powerhouse  and  the  left  one- 
third  nf  the  dam. 


THE  RECLAMATION  ERA 


During  this  phase,  most  of  the  structure 
behind  the  left  bank  cofferdam  was  built  to 
an  elevation  far  above  the  usual  high-water 
level  of  the  river.  The  remainder  consisted 
of  alternate  50-foot  sections,  or  Blocks, 
which  had  an  elevation  of  about  normal 
low-water  level.  This  was  done  with  an 
eye  to  later  phases  of  the  diversion,  when 
the  river  would  be  allowed  to  flow  over  this 
portion,  the  lower  50-foot-wide  slots  taking 
the  flow  during  most  of  the  year,  and  the 
flood  passing  over  some  of  the  higher  alter- 
nate blocks  as  well.  Also  in  this  phase,  a 
100-foot  section  adjacent  to  the  cofferdam 
was  constructed  to  a  higher  elevation  to 
form  an  anchor  for  other  cofferdams  to  be 
built  later. 

The  second  phase  of  diversion  required 
the  removal  of  the  first  cofferdam  and  the 
construction  of  two  more,  one  on  the  up- 
stream side  of  the  dam  and  one  on  the 
downstream  side,  each  extending  from  the 
100- foot  anchor  section  across  the  river  to 
the  right  bank.  Constructing  the  upstream 
cofferdam  accomplished  the  diversion,  de- 
flecting the  river  over  the  partially  com- 
pleted left  end  of  the  Grand  Coulee  Dam. 

After  the  downstream  cofferdam  was  com- 
structed,  it  was  possible  to  pump  water  out 
of  the  enclosed  area  and  go  ahead  with  ex- 
cavation for  and  construction  of  the  remain- 
ing two-thirds  of  the  dam.  Here  again,  that 
part  nearest  the  abutment  was  constructed 
to  an  elevation  well  above  high  water,  and 
the  portion  nearest  the  center  of  the  old 
channel  was  built  to  a  lower  elevation,  with 
alternate  blocks  carried  somewhat  higher 
than  the  intervening  ones  to  give  a  series  of 
50-foot-wide  slots.  When  this  was  accom- 
plished, the  cofferdams  were  removed. 
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PHASE  NO.  3 

Juggling  the  riverfront  slot  to  slot  as  the  structure  rises. 


The  third  and  final  phase  of  river  diver- 
sion resulted  in  the  juggling  act.  No  more 
expensive  and  hazardous  cofferdam  con- 
struction was  necessary.  Instead,  large 
steel  bulkheads,  with  rubber  seals  bearing 
on  the  upstream  face  of  adjacent  higher 
blocks,  were  used  to  plug  the  upstream  ends 
of  the  50-foot  slots.  A  few  lifts  of  con- 
crete then  could  be  placed.  At  the  same 
time,  the  concrete  also  was  being  placed 
on  the  adjacent  higher  blocks.  By  shifting 


the  bulkheads  from  one  low  block,  or  slot, 
to  another,  the  river  was  juggled  back  and 
forth  across  the  length  of  the  spillway  as  the 
structure  took  shape. 

There  never  was  a  period  of  waiting  for 
the  reservoir  to  fill  after  completing  the 
construction  of  the  Grand  Coulee  Dam. 
Since  the  river  was  shifted  back  and  forth 
over  partially  completed  sections  of  the 
dam.  the  reservoir  was  filling  as  the  dam 
was  being  raised,  and  was  nearly  full  when 
the  last  concrete  was  in  place. 


Photograph  by  K.  S.  Brotcn 
HOW  IT  LOOKED  FROM  THE  AIR  as  construction  started  on  the  east  portion  of  Grand  Coulee  Dam. 
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PROSPERING 
AT  PROVO 


Irrigation-wise,  John  B.  Stral- 
ton  tells  why  he  refused  an  offer 
of  XI. 10.000  for  his  Utah  farm. 


by  Barrow   Lyons 

Chief  Information  Officer 


Few  events  could  have  affected  the  life 
of  John  B.  Stratton  and  his  family  so  pro- 
foundly as  the  provision  of  supplementary 
water  on  the  Provo  River  project  of  the 
Bureau  of  Reclamation  in  Utah.  His  home 
is  at  (in-ill.  Utah,  a  few  miles  outside  of  the 
city  of  Provo. 

For  three  generations  the  Strattons 
farmed  in  this  area  of  the  West — always 
making  a  go  of  it,  but  not  striking  it  rich. 
But  the  Provo  project  has  assured  a  long 
season  with  ample  water  supply,  and  Mr. 
Stratton  has  been  able  to  produce  specialty 
crops  of  extremely  high  dollar  value.  At 
the  age  of  47  he  has  become  affluent. 

His  story  is  worth  starting  at  the  begin- 
ning. James  Stratton,  grandfather  of  John 
B.,  was  one  of  the  early  Mormon  pioneers. 
He  came  directly  from  Liverpool,  England, 
in  1850,  a  sailor  by  trade,  and  settled  in 
Salt  Lake  City. 

When  the  Mormons  began  to  colonize  the 
intermountain  area.  James  Stratton  took  up 
a  farm  at  Cedar  Fort,  Utah.  Then  Brigham 
'l  HUM;:  -cut  him  to  tin-  Moapa  Valley,  where 
he  irrigated  out  of  Muddy  Creek  and  the 
Virgin  River  in  what  is  now  the  State  of 
Nevada.  He  went  to  Provo  in  1867  and 
helped  to  build  the  first  irrigation  canal  in 
tin-  Orem  area.  Water  was  diverted  by 
irrigation  ditch  from  the  mouth  of  Provo 
<  anvon,  named  after  a  French  beaver  trap- 
per by  the  name  of  1'rovn-t. 

James  Stratum's  son,  John  H.  Stralton. 
who  wan  the  father  of  John  I!  .  wa*  Ixirn  in 
Cedar  Fort,  Utah,  in  1860.  When  he  was 
20  years  old.  In-  li-ft  Provo  ami  home-leaded 
in  what  is  now  Orrm. 

John  H.  Slrallon  ».i-  I...IM  in  UtW.  When 
he  was  17  years  old.  he  rented  a  ranrh  from 
ln»  father  .iii.l  I.HH  h.i-nl  it  2  years  later. 

When  John  B.  was  only  11  years  old. 
his  father  purchased  160  acres  of  irrigated 
land  in  Benjamin.  I  tali,  for  $1.000.  which 
land  is  now  under  the  Bureau's  Strawberry 
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r, ...I..  /.,   /•.,„/  K.  .Vorinr,  Rrgion  It' 
Strattim  pruning  llie  trees  iif  his  remunerative  iirclianl. 


Valley  project  not  far  from  Provo.  Shortly- 
after  the  Bureau  of  Reclamation  delivered 
water  to  the  Strawberry  Valley  project,  the 
father  sold  this  land  for  $8,500. 

John  B.  was  able  to  combine  starting  a 
farm  of  his  own  with  going  to  college.  He 
entered  Brigham  Young  University  in  1918, 
the  year  in  which  he  purchased  30  acres  of 
land  on  time  from  his  father.  His  father 
gave  him  13  acres  when  he  married  in  1920. 
and  shortly  after  he  was  graduated  from  col- 
lege in  1922,  he  purchased  from  a  local  bank 
an  additional  63  acres  under  the  upper 
(Provo  Reservoir  I  canal.  It  is  this  canal 
which  the  Bureau  of  Reclamation  is  enlarg- 
ing and  improving  and  which  had  enabled 
this  Mormon  community  to  change  from 
grain  and  alfalfa  to  the  much  more  highly- 
profitable  fruit  specialties. 

On  the  matter  of  farming,  Mr.  Stratton 
speaks  for  himself: 

"I  have  raised  every  kind  of  crop  that 
grows  in  this  valley  except  celery.  These 
crops  include  sugar  beets,  grain,  hay,  and 
all  kinds  of  fruit:  apples,  apricots,  prunes, 
plums,  pears,  tomatoes,  dewberries,  rasp- 
berries, strawberries,  and  cherries.  In  the 
operation  over  the  years,  we  have  found  fruit 
much  more  profitable  than  field  crops,  so  we 
have  eliminated  those.  Field  crops  would 
grow  just  as  well  up  here  on  the  high  hem  h. 
but  the  others  are  much  more  profitable. 
\\  ••  arc  -pi-.  !.I|I/IIIL-  in  l'>. nllcll  pear-.  Ming 
and  LamlxTt  cherries.  Chinese  apricots,  and 
Mi.-ir  Park  apricots. 

"Several  years  ago  we  imported  buds  of 
an  improved  Hale  peaeh  from  California. 
We  grew  them  on  our  inir-erx  -lock  which 
produced  very  sturdv  trees.  The  produc- 
tion na-  twice  as  great  as  with  the  ordinary 

II. lie  peach." 

Nineteen  forlv  wa-  the  first  year  in  which 
the  Bureau  of  Reclamation  delivered  some 
water  lo  the  Provo  River  project.  The  fol- 
lowing season  its  large  canal  was  full 


throughout  the  year.  Nineteen  forty-two 
was  an  exceptionally  good  crop  year  for  the 
project. 

"Our  best  year  was  1  year  ago  in  191.V 
continued  Mr.  Stratton.  "We  sold  $55,- 
483.74  worth  of  fruit.  In  1943,  we  had  a 
total  freeze-out,  the  only  one  I  have  ever 
experienced.  That,  of  course.  \\a-  the  worst 
year  wre  ever  had.  During  the  years  pre- 
ce<l in«  the  war.  we  made  from  83,000  to 
85,000  a  year  above  all  of  our  expen-c-. 
However,  during  those  years.  I  put  most 
of  all  we  made  back  into  the  farm  because 
costs  were  low. 

"Let  me  explain  why  the  Bureau  of  Rec- 
lamation has  meant  so  much  to  us.  Before 
the  Provo  River  project  came,  we  had  vir- 
tually no  storage  capacity  for  late  season 
water.  We  ran  the  water  onto  the  land 
from  the  ditches  which  our  fathers  had 
built.  Ordinarily,  during  the  spring,  there 
is  a  high  run-off  period  that  COMICS  toward 
the  end  of  May  or  the  early  part  of  June. 
Then  the  streams  gradually  diminish  and  by 
summer  they  are  generally  very  low.  Dur- 
ing the  low  year  of  1934.  the  entire  amount 
of  water  available  was  barely  enough  for 
two  good  irrigation  applications. 

"One  -iimnicr.  1  had  10  acres  in  Italian 
prunes.  We  had  a  drought  and  2.000  bush- 
els of  prunes  dropped  on  the  ground  hcc.ni*c 
we  could  not  give  the  orchard  one  more 
irrigation.  Assurance  of  a  continuous  wa- 
Ici  -upply  throughout  the  summer  whenever 
we  needed  it  encouraged  us  lo  go  into  the 
more  profitable  fruil  crops,  anil  1  think  this 
OICMI  area  eventually  will  give  up  field  crop 
farming." 

"Of  c.iin-c.  we  had  imii-uallv  high  pi  H  <  - 
dm  ing  (he  Mar  period,  lull  in  the  few  years 
during  which  the  Bureau  has  been  deliver- 
ing water  on  this  project.  I  believe  I  have 
made  enough  additional  monev  from  rnv 
crops  to  pay  off  all  of  my  portion  of  the 
construction  charges." 

THE  RECLAMATION  Km 


The  Bureau  has  a  contract  with  the  Prove 
River  Water  Users'  Association,  under 
which  the  association  pays  for  water  de- 
livered. This  money  will  be  applied  to  the 
construction  charges. 

A  similar  project,  which  already  has  ex- 
perienced economic  change  because  of  stor- 
age water  is  the  Bureau's  Weber  River 
(Echo)  project,  75  miles  north  of  Provo. 
Before  this  project  was  built,  the  annual 
gross  crop  returns  on  the  area  served  had 
never  amounted  to  more  than  $2,000,000. 
During  the  1945  season,  the  gross  crop  re- 
turns were  $13,700,000.  Before  the  project 
was  built,  only  5  percent  of  the  area  was 
in  diversified  fanning,  most  of  it  being  in 
hay  and  grain.  Now,  only  a  small  per- 
centage is  in  hay  and  grain,  the  balance  in 
more  highly  remunerative  crops. 

Mr.  Stratton  now  owns  60  acres  of  fruit 
land.  On  this  he  has  a  two-story  packing 
house  with  washing  machines  and  all  types 
of  fruit  graders.  He  has  a  cold-storage 
plant  equipped  with  the  new  type  of  Freon 
automatically  controlled  refrigeration. 
There  is  another  packing  shed  and  there  are 
tent  cabins  with  a  bathhouse  for  seasonal 
help.  There  is  a  30-  by  60-foot  storage 
shed  for  box  materials,  a  small  tool  house, 
and  a  barn  with  cement  corral  to  conserve 
manure  for  use  in  fertilizing  the  land. 

"I  feed  about  40  head  of  cattle  in  the 
winter,"  continued  Mr.  Stratton.  "The 
profits  from  the  cattle  come  from  the  fer- 
tilizer that  is  used  on  the  orchards  in  spite 
of  the  fact  that  I  buy  all  of  my  hay.  We 


haul  out  and  spread  the  manure  just  as  soon 
as  it  is  made  and  disk  it  in  if  possible,  other- 
wise in  the  winter  we  spread  it  on  the  snow. 
It  leeches  out  where  you  want  it.  You  can 
increase  yields  just  about  double  by  using 
fertilizer. 

"Out  of  one  block  of  6  acres  of  cherries 
this  year,  we  produced  7,000  crates  which 
brought  a  gross  return  of  more  than  $17,000. 
Last  year,  on  5  acres  of  apricots,  we  packed 
8,500  half-bushel  baskets.  That  is  about 
825  bushels  to  the  acre.  Last  year,  they 
brought  $3.76  a  bushel,  but  this  year  they 
brought  $3.30  a  bushel.  Figure  it  out  for 
yourself.  Last  year,  the  apricots  grossed 
almost  $3,000  an  acre." 

The  Strattons  live  in  a  nine-room  house 
with  an  additional  room  in  the  basement. 
They  heat  the  house  with  an  air-condition- 
ing coal  furnace,  have  hot  and  cold  water, 
showers,  and  electricity  with  which  they 
cook.  Equipment  on  the  farm  includes  two 
spray  pumps  which  cost  $5,000.  two  cater- 
pillar tractors,  orchard  disk  and  markers, 
three  trucks  and  a  touring  car. 

"A  man  who  wanted  to  buy  my  farm, 
home,  and  all  equipment,  including  the  stor- 
age plant,  offered  me  $150,000  this  year," 
said  Mr.  Stratton.  "Why  should  I  sell  it? 
I  have  had  only  one  total  crop  failure  in  25 
years,  and  2  years'  partial  failure  due  to 
frost.  This  farm  enables  me  to  enjoy  life 
to  the  very  fullest.  I  no  longer  have  to  do 
all  the  heavy  work  myself.  I  find  time  to 
fish  and  hunt,  to  go  to  shows  and  dances. 

"Mrs.  Stratton  and  I  take  two  vacations 


every  year.  This  summer  we  spent  2  weeks 
in  Yellowstone,  and  last  December  we  spent 
8  or  10  days  in  California — long  enough 
to  appreciate  home  when  we  got  back. 

"We  hunt  deer,  elk,  pheasants,  and  ducks. 
Sometimes  we  go  hunting  for  deer  as  far 
as  200  miles  away,  but  most  of  our  deer 
hunting  is  within  a  radius  of  50  miles.  We 
have  killed  elk  near  the  ranch,  but  the  State 
Game  Commission  moved  that  herd  out  of 
this  area.  The  elk  came  down  from  the 
hills  and  ate  the  fruit  buds  off  the  trees. 
Pretty  aggressive  critters!" 

The  Strattons  have  five  children  living. 
The  oldest  is  John  D.  Stratton,  25  years 
old,  who  has  a  35-acre  orchard  across  the 
highway  from  the  paternal  ranch.  He  is 
married,  has  purchased  his  ranch  from  his 
father  and  is  doing  well.  Mar  Jean,  12 
years  old,  and  Richard,  8  years  old,  are 
still  going  to  school. 

"We  have  always  kept  our  children  in 
school  as  long  as  they'd  stay  there,"  ex- 
plained Mr.  Stratton.  "But  the  two  girls, 
Ruby  and  Helen,  decided  to  get  married 
after  2  years  of  college.  Their  husbands 
were  called  to  the  service.  They  are  now 
doing  well  with  their  husbands  on  fruit 
ranches  which  they  are  purchasing  from 
me  on  a  time  basis." 

Mr.  Stratton  has  had  an  architect  draft 
plans  for  a  beautiful  modern  house  which 
will  be  built  as  soon  as  materials  become 
available.  It  will  be  on  the  high  bench 
of  Orem,  looking  up  toward  the  moun- 
tains and  far  out  over  the  fertile  area  upon 
which  the  Mormon  pioneers  established 
their  home  in  the  desert,  almost  100  years 
ago,  based  entirely  upon  irrigation. 

Another  example  of  what  can  be  done 
upon  this  land  when  sufficient  water  is  ap- 
plied was  discovered  in  the  case  of  E.  W. 
Hoopes,  who  works  in  the  plant  of  the 
Columbia  Steel  Co.  near  Provo.  In  1945, 
from  one-half  an  acre  of  raspberries,  he 
received  $1,700.  He  has  a  small  place — 
three  and  a  half  acres — in  raspberries, 
cherries,  apricots,  and  peaches,  and  expects 
this  plot  to  pay  for  his  small  home  in  3 
years. 

The  bench  landowners  above  the  project 
canal  will  also  profit  from  the  project.  At 
present,  the  water  supply  from  mountain 
streams  is  only  partially  available  to  them 
during  the  flood  season,  as  the  farms  below 
have  the  water  rights.  The  bench  owners 
have  purchased  water  in  the  project  which  is 
released  to  the  lowland  areas  in  exchange 
for  the  higher  water  being  retained  on  the 
highlands. 


Photo  by  Paul  E.  Nnrine,  Kegion  IV 
Kegulnr  use  <tj  fertilizer  is  an  important  part  of  his  horticultural  plan. 


Correction 

Instead  of  the  last  two  sentences 
in  the  fourth  paragraph  of  the  story 
India's  Unfinished  Business  (p.  275, 
December  issue)  the  following 
should  have  appeared  "This  province 
has  16,000.000  acres  under  irriga- 
tion." 

RUTH  F.  SADLER,  Editor. 
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"RECLAMATION   READING 


Km  •  >ui   Publications 

Available  from  the  Bureau  of 
Reclamation 

1.  Approved  Missouri  River  plan  map. — 
Color  map  of  reservoir  and  dam  sites  in  the 
basin  construction   program   in  Colorado, 
Kansas,    Missouri,     Montana,    Nebraska, 
North   Dakota,  South   Dakota,  and  Wyo- 
ming. 

2.  Maps  of  seven  States  showing  water  re- 
sources development  of  the  Missouri  River 
Basin.- — Maps  of  Colorado,  Kansas,  Mon- 
tana, Nebraska,  North  Dakota,  South  Da- 
kota,   and    Wyoming    with    locations    (in 
color)    of  dams,   reservoirs,   canals,    irri- 
gable areas,  and  other  works  proposed  as 
parts  of  a  unified  plan  for  the  development 
of  the  water  resources  of  the  Missouri  River 
Basin.     (Also  available  from  regional  di- 
rectors, Bureau  of  Reclamation,  region  VI, 
Billings,  Mont.,  and  region  VII,  Denver, 
Colo.) 

3.  Columbia    Basin    Reclamation   Proj- 
ect— East  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  east  Columbia  Basin  ir- 
rigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Table    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  cents  a  copy. 

4.  Columbia    Basin    Reclamation    Proj- 
ect— South  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  south  Columbia  Basin 
irrigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Appendix  contains  classifications  and  ap- 
praisal of  lands  excluded  from  the  -..uili 
Columbia  Basin  irrigation  district.    Fifty- 
five  cents  a  copy. 

5.  Fourth  Report  of  Operations   Under 
the  Boulder  Canyon   Project   Adjustment 
4ct  for  Year  Ended  May  31,  7945.  pub 
lished  Januar\    1.    l'M<.      Fourth  annual 
financial  statement  »f  the  Comini«-ionrr  »f 
Reclamation  transmitted  to  ih«-  S«-i  t, -\.\t\  of 
the  Interior  concerning  operation,  mainte- 
nance, and  construction   activities  of  the 
Boulder  Canyon  project  during  the  year 
ended  May  31,  1945.    Ten  cents  a  copy. 
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6.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Growth 
of  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
fitzen,  assistant  engineer,  under  direction 
of  C.  P.  Vetter,  engineer,  Bureau  of  Recla- 
mation, Denver,  Colo.,  October  30,  1939, 
seven-page  mimeographed  study  with 
graphs. 

Available  from  the  Superintendent  of 
Documents,  Washington  25,  D.  C. 

1.  Putting  the  Missouri  to  Work. — Illus- 
trated  summary   of   the  unified   plan   for 
development  of  the  Missouri  River  System. 
Fifteen  cents  a  copy. 

2.  Columbia     Basin     Joint     Investiga- 
tions.— Advance  studies  of  problems  aris- 
ing in  connection  with  settlement  of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.    Obtainable  from  the 
Superintendent  of  Documents.     Latest  re- 
leases are: 

Problem  14,  Financial  Aid  for  Set- 
tlers—25  cents. 

Problem  23,  Rural  and  Village  Elec- 
trification— 25  cents. 

Problem  26,  Recreational  Develop- 
ment of  Roosevelt  Lake — 75  cents. 


>l»"s  «•«•//«! /I  «•«»!!*    f*lff>/fV(If  Mlfl.s 

"Davis  Dam  Scheduled  for  1949  Comple- 
tion," in  Engineering  News-Record,  August 
22,  1946,  page  84,  illustrated.  Major  fea- 
tures of  Davis  Dam  on  the  Colorado 
River — a  $7,000,000  project  whose  con- 
struction was  halted  by  the  war.  but  now 
resumed— are  a  3,900,000-cubic  yard  earth- 
and  rock-fill  dam,  a  by-pass  channel  to 
handle  a  maximum  flow  of  60,000  cubic  feet 
per  second  during  construction,  and  a  power 
plant  with  an  ultimate  capacity  of  225,000 

kiloiolt-ampeic-. 

DDT  and  Other  Insecticides  and  Repel- 
lents Developed  for  the  Armed  Forces,  pre- 
pared l.\  th<-  Orlando,  Fla.,  laboratory  of 
id.  Itureuii  "f  Entomology  and  Plant  Quar- 
antine, t  nited  Mutes  Department  of  Apri- 
mltiirr.  Miscellaneous  Publication  No. 
606,  71  pages  with  illustration-,  i—ued  Au- 
gust 1946.  Originally  written  and  issued 
-|.ri  ideally  for  members  of  our  armed 
fori  en  and  others  concerned  with  the  prob- 


lem- of  controlling  insects  and  insect-borne 
diseases  affecting  military  personnel  and 
civilians  in  occupied  territory,  this  publica- 
tion presents  materials  and  methods  of 
value  for  both  military  and  civilian  use  un- 
der peacetime  conditions. 

Irrigation  Requirements  of  California 
Crops,  a  cooperative  report  prepared  by 
Arthur  A.  Young,  irrigation  engineer,  Soil 
Conservation  Service,  United  States  Depart- 
ment of  Agriculture,  for  the  Division  of 
Water  Resources,  Department  of  Public 
Works,  State  of  California.  Bulletin  No. 
51,  132  pages  with  bibliography,  issued 
November  8,  1945.  Comprehensive  com- 
pilation of  data  that  have  been  published 
or  made  available  from  public  and  private 
files,  as  well  as  unpublished  findings  result- 
ing from  cooperative  research  studies,  per- 
taining to  agricultural  crops  common  to 
California. 

"Mexico's  New  Soil  and  Water  Conserva- 
tion Program."  by  Phoebe  O'N.  Faris,  in 
Agriculture  in  the  Americas,  November 
1946,  page  175,  illustrated.  Mexico,  faced 
with  serious  diet  deficiencies  in  many  areas, 
is  taking  an  important  step  toward  return- 
ing badly  eroded  farms  and  grazing  lands 
to  productivity.  (Agriculture  in  the  Amer- 
icas is  issued  monthly  by  the  Office  of  For- 
eign Agricultural  Relations,  United  States 
Department  of  Agriculture.) 

Construction,  issued  by  the  Bureau  of 
Labor  Statistics.  I  nilcil  States  Department 
of  Labor,  September  1946,  73  pages  (mim- 
eographed). Statistical  study  of  employ- 
ment. volume,  earnings  and  hours  of  work; 
prices  of  construction  materials  and  ma- 
chinery; rents  and  characteristics  of  rental 
housing  and  vacancy  rates,  and  wage  rates 
in  the  construction  indiistix. 

"Construction  Legislation  in  Sexentv- 
ninth  Congress  (second  session  i.  in  The 
Constructor.  Scplemlx-r  1946,  page  45. 
Brief  summaries  of  bills  enacted  and  bills 
which  failed  to  pass  prepared  for  the 
layman. 

"Colorado  River  Basin  Development.  in 
Tin-  Cun.^li  iii-tor.  Amiii-t  I1'  Id.  p.iiie  II 
I  he  liniiMii  of  Reclamation  ha-  submitted  a 
preliminary  report  on  development  of  the 
Colorado  Ri\ei  P..i-in  mulct  e\i-tin^  ^o\  - 
eminent  .lu'encics  to  the  Department  of  Ag- 
riculture. the  Corp  of  Kn^ineeis.  ami  the 
l-e.lcial  Power  Commission  inciiiliera  of 
the  l-'cileral  Inter-  \fiency  Ri\er  Hasin  Coin- 
tnillee  for  their  icxicw. 
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The  Magic  Valley 

By  James  A.  Robertson,  chief  clerk,  Valley  Gravity  project  Region   V 

EDITOR'S  NOTE:   The  Magic  Valley  referred  to  in  this  article  is 
not  to  be  confused  with  the  Magic  Valley  of  South  Central  Idaho 


The  natives,  and  those  who  remain  long 
enough  to  eat  a  pink  grapefruit  or  peel  a 
giant  orange,  call  it  "The  Magic  Valley." 
That  the  appellation  has  any  connection 
with  legerdemain  would  be  denied  by  any 
of  the  chambers  of  commerce. 

Geographers — those  unromantic  fellows 
so  keenly  versed  in  the  science  of  the  earth 
in  its  relation  to  human  life — insist  upon 
referring  to  this  tropical  tip  of  Texas,  which 
points  directly  toward  Latin  America,  as  the 
Lower  Rio  Grande  Valley.  But  to  the 
fortunate  souls  who  bask  in  its  sun  or  spark 
in  its  moonbeams,  filtered  through  sky- 
brushing  palms,  it  is  "Magic  Valley." 

Following  my  release  from  the  Army  in 
New  Jersey,  I  reported  for  duty  at  McAllen, 
self-proclaimed  capital  of  "Magic  Valley," 
to  assist  in  the  administrative  planning  by 
the  Bureau  of  Reclamation  for  construction 
of  a  gravity  canal  and  a  drainage  system  to 
serve  700.000  acres  of  fertile  soil. 

I  arrived  in  "Magic  Valley"  last  January 
by  the  way  of  Amarillo.  From  the  sub- 
zero weather  of  Jersey  to  the  subzero 
weather  in  Amarillo  was  merely  one  step  to 
another.  But  from  Amarillo  to  "Magic 
Valley" — a  mammoth  stride. 

Approaching  San  Antonio,  I  lowered  my 
car  windows  several  inches.  Down  by  the 
Alamo,  in  old  San  Antonio,  I  lowered  the 
car  windows  as  far  as  possible,  and  removed 
my  topcoat.  I  haven't  seen  it  since. 

It  is  a  long  drive  of  more  than  700  miles 
from  Amarillo  to  "Magic  Valley."  A  dull 
dreariness  had  crept  over  me  between  San 
Antonio  and  my  destination.  Suddenly, 
however,  I  got  a  whiff  of  orange  blossoms 
and  my  eyes  focused  on  dreamland. 


To  be  in  civilian  clothes  after  4  years  in 
the  service  and  without  a  War  Department 
special  travel  order  telling  me  where  to  go, 
how  to  go,  and  exactly  what  time  to  get 
there,  was  in  itself  inconceivable.  But  to 
jump  from  the  icy  fog  and  congested  streets 
of  the  East  to  the  clear,  warm  skies  and 
scented  air  of  one  of  the  most  beautiful 
valleys  in  the  world  was  almost  beyond 
human  comprehension. 

This  was  magic,  yet  I  soon  learned  that 
"Magic  Valley"  had  more  tricks  up  its 
sleeve.  Magicians  produce  birds  and  ani- 
mals from  a  hat — "Magic  Valley"  produces 
cabbages  and  fruits  of  the  earth  in  stu- 
pendous quantities  at  unbelievable  seasons. 

A  local  citizen — one  of  those  conserva- 
tive Texans  noted  for  their  understate- 
ments— warned  me  to  be  careful  when  I  dug 
in  the  ground  with  my  bare  hands.  He 
said  the  soil  was  so  rich  that  my  fingers 
were  likely  to  sprout. 

There  is  no  denying  that  some  of  the 
land  bears  four  complete  crops  and  each 
crop  represents  a  full  year's  production  for 
farm  land  in  northern  climates.  Here,  in 
the  dead  of  winter,  the  farmers  and  town 
gardeners  gather  lettuce,  squash,  tomatoes, 
oranges,  grapefruit  and  lemons.  Coats  or 
other  wraps  are  unnecessary,  uncomforta- 
ble. There  is  no  winter  in  "Magic  Valley." 

This  is  my  first  experience  with  citrus 
groves.  Previously,  I  envisioned  them  to 
consist  of  trees  with  fruit  hanging  like  ap- 
ples or  pears.  That  is  not  the  way  of  it. 
Healthy  trees  resemble  giant  bushes,  with 
clusters  of  grapefruit  and  others  almost 
solid  with  oranges  or  lemons.  Some  of  the 
better  groves  produce  fruit  that  sells  for  as 
much  as  $1,700  an  acre.  This  year  the 
mature  groves  provided  crops  valued  at  as 
much  as  $4,000  an  acre. 

The  production  of  winter  vegetables, 
citrus  crops,  Brahma  cattle  and  local  farm 
industries  in  the  four  "Magic  Valley" 
counties  will  amount  to  more  than  $125,- 
000.000  this  year.  If  that  amount  were 
distributed  equally  among  the  75,000  agri- 
cultural population  of  "Magic  Valley," 
there  would  be  more  than  $1.600  for  each 
man.  woman  and  child. 


Repayment  Proposals 

(Continued  from  page  34) 

concerned  principally  with  provision  for  the 
repayment  in  40  years  of  the  entire  cost  of 
the  distribution  system  of  the  unit. 

Under  the  contract  draft,  the  annual  pay- 
ment of  the  construction  charge  for  the  dis- 
tribution system  may  be  based  on  either  of 
two  factors.  One  is  a  variable  repayment 


charge  governed  by  the  annual  returns  to 
farmers  from  their  irrigated  crops.  The 
other  is  a  fixed  annual  charge  based  on  the 
best  estimate  of  the  water  users'  long-time 
ability  to  pay.  Either  plan  would  schedule 
the  repayment  of  the  cost  of  the  distribution 
system  within  40  years. 

During  the  contract  negotiations  the  two 
repayment  methods  will  be  fully  explained 
to  the  boards  of  directors  of  the  irrigation 
districts  so  that  the  repayment  method  most 
suitable  to  local  conditions  may  be  adopted. 
In  addition  to  annual  payments  to  apply  on 
the  construction  obligation,  the  water  users 
will  pay  annually  under  this  part  of  the  con- 
tract the  actual  costs  for  operation  and 
maintenance  of  the  distribution  system. 
^  The  estimated  construction  costs  of  the 
Frenchman-Cambridge  unit,  which  will 
serve  about  54,000  acres  in  the  Republican 
River  Valley  of  Nebraska  and  provide  flood 
protection,  have  increased  about  50  percent 
over  the  1940  cost  basis  set  forth  in  Senate 
Document  191  on  which  the  Missouri  Basin 
project  was  authorized  by  the  Flood  Control 
Act  of  1944. 

The  directors  of  the  Frenchman-Cam- 
bridge district  in  July  agreed  to  increase 
the  repayable  obligation  of  the  district  in 
ratio  to  the  increased  cost.  In  other  words 
the  Frenchman-Cambridge  district's  obliga- 
tion has  been  increased  about  l1/^  million 
dollars.  The  repayment  arrangements  will 
be  negotiated  on  that  basis. 

Because  of  changes  in  plans,  on  the  Heart 
River  unit  (consisting  of  about  14,000 
acres)  in  west  central  North  Dakota,  final 
estimates  of  the  construction  costs  are  being 
revised.  Indications  are  that  those  costs 
will  be  considerably  in  excess  of  the  esti- 
mates when  the  project  was  authorized,  be- 
cause of  changes  in  plans  and  increased  la- 
bor and  material  costs.  The  additional  or 
increased  obligation  the  Heart  River  unit 
will  be  expected  to  assume  will  be  the  sub- 
ject of  negotiations  when  the  revised  cost 
estimates  of  the  unit  are  available. 

The  Secretary  of  the  Interior  has  held 
that  the  water  users'  proportionate  share  of 
the  increased  construction  costs  of  Recla- 
mation projects  shall  be  reflected  in  the  re- 
payable obligations  to  be  assumed  by  water 
users.  He  also  requires  a  repayment  con- 
tract or  other  satisfactory  evidence  of  the 
willingness  of  the  water  users  to  repay 
the  reimbursable  construction  costs  before 
construction  of  any  feature  of  a  project 
may  begin.  In  the  Frenchman-Cambridge 
case,  a  resolution  of  the  district  board  was 
regarded  as  satisfactory  evidence  of  the 
good  faith  of  the  water  users  to  enter  into  a 
repayment  contract,  whereupon  the  Secre- 
tary authorized  the  award  of  a  contract  for 
the  construction  of  Enders  Dam.  Construc- 
tion of  other  features  of  the  Frenchman- 
Cambridge  unit  will  await  execution  of  the 
contract.  A  similar  procedure  is  antici- 
pated on  the  Heart  River  unit  in  North 
Dakota  provided  the  district  water  users 
adopt  the  same  cooperative  spirt  as  shown 
by  the  Nebraska  district. 
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Straus  Named  to 
World  Power  Committee 

Commissioner  Michael  W.  Straus  has 
been  nominated  chairman  of  a  committee 
of  five  to  work  with  the  Commission  Inter- 
nationale in  collaboration  with  the  United 
States  Committee  of  the  World  Power 
Conference. 

Crops  Jump  in  Gross  Value 

Crops  in  eastern  Morgan  County  and 
western  Summit  County,  in  Utah,  which  in 
no  previous  year  had  produced  an  income 
of  more  than  $2,000,000,  in  1945  had  a 
gross  income  of  more  than  $13,700,000 — 
an  increase  of  almost  600  percent.  The 
factor  that  caused  the  difference  was  the 
Bureau  of  Reclamation's  Weber  River  irri- 
gation project. 

The  project  cost  the  Federal  Government 
$2,725,885  to  construct — or  only  one-fifth 
of  the  increase  in  crop  values  during  the 
first  year  of  operation.  The  water  users 
in  a  period  of  a  year  will  repay  to  the  United 
States  the  project's  cost. 

Record  for  Hard  Rock  Drilling 

The  world's  record  for  driving  in  granite 
or  hard  rock  was  made  by  three  drilling 
crews  at  Rams  Horn  Tunnel-Colorado  Big 
Thompson  project  when  they  drove  a  total 
of  80  feet  in  24  hours.  To  make  the  record 
official,  measurements  were  taken  by  Bu- 
reau of  Reclamation  engineers.  The  opera- 
lion  required  1,925  pounds  of  powder. 

Weed  Program  Accelerated 

The  cooperative  weed  research  program 
undertaken  jointly  by  the  Bureau  of  Recla- 
mation and  the  Bureau  of  Plant  Industry  is 
now  under  way  wilh  work  to  start  soon  in 
research  centers  in  Idaho  and  Arizona.  A 
HIM  plant  physiologist  has  been  working 
in  the  Denver  Reclamation  chemical  lab- 
oratory. Detail-  of  the  program  yet  to  be 
worked  out  will  be  based  on  a  recenlh 
executed  memorandum  of  agreement  be- 
twern  ihe  two  agencies.  Widi-spread  in- 
icri-t  ha«  been  c\pie»>cil  iii  the  prelimi- 
nary edition  of  the  manual  of  Word  Control 
on  Irrigation  S\-temv  Numerous  sugge*- 
lion-  for  minor  improvement  in  it  have 
lii-eii  received  and  the  demand  for  topic-. 
including  ntimerou*  re.|ue-i»  from  foreign 
countries  is  exceeding  the  aupplv. 


The  use  of  2— 4D  on  willows  and  other 
ditchbank  weeds,  and  Bcnochlor  for  water- 
weeds,  in  addition  to  other  improved  weed 
control  measures  recommended  by  regional 
weed  control  specialists,  is  beginning  to 
show  reductions  in  operation  and  mainte- 
nance costs.  The  assignment  of  weed  con- 
trol specialists  to  each  region  has  proved 
most  satisfactory  in  developing  a  compre- 
hensive weed  control  program  covering  irri- 
gation systems  and  project  farms. 

Klamath  Horses  Take 
Trip  to  Europe 

One  hundred  head  of  horses  raised  on 
the  Liskey  Bros.  Swan  Lake  range  on  the 
Klamath  project  were  recently  shipped  to 
Europe.  The  horses  will  be  used  to  work 
in  the  fields  of  war-torn  Holland,  Belgium, 
Russia,  and  France.  Many  of  the  animals 
are  from  the  original  stock  placed  on  the 
range  by  the  Liskeys  more  than  30  years 
ago. 

Straus  to  Visit  Puerto  Rico 

On  the  invitation  of  Gov.  Jesus  T.  Pinero 
of  Puerto  Rico,  Commissioner  Michael  W. 
Straus  is  expected  to  visit  Southwestern 
Puerto  Rico  to  confer  upon  certain  aspects 
of  a  multiple-purpose  irrigation  project. 
The  visit  is  tentatively  planned  for  the  first 
week  in  February. 

Density  Current  Data  Sought 

The  demand  for  density  current  data  col- 
lected at  Lake  Mead  from  1935  to  1940  still 
continues.  In  view  of  the  fact  thai  analyses 
of  these  data,  by  scientists  of  various  Fed- 
eral agencies  in  \\  a-liin*ilon.  was  inter- 
rupted during  World  War  II.  plans  are  now 
under  way  to  have  the  material  printed 
and  make  it  available  to  scientists  through- 
out the  world. 

F.  D.  R.  Memorial  Under  Study 

A  committee  of  five  members  of  the 
Bureau's  Washington  oflice  was  recently  ap- 
pointed to  study  a  proposal  fur  proceeding 
with  the  plans  for  developing  a  structural 
memorial  for  the  lale  Franklin  1).  Roo-c- 
\ell.  Thr  pro|Mi-i-d  ~ite  of  tin-  mem. ii  i, il 
would  be  at  Grimd  Coulee  |t;im  o\ei  look  ing 
Franklin  I).  Roosevelt  Lake. 


Bureau  Experts  In  Demand 

The  latest  requests  for  the  loan  of  the 
services  of  Bureau  experts  in  the  fields  of 
engineering  and  irrigation  have  come  from 
the  following  countries  and  territories, 
through  the  Departments  of  State:  Korea. 
Afghanistan.  El  Salvador,  Egypt,  and 
Puerto  Rico.  China,  Costa  Rica,  Ecuador, 
Iran.  Ceylon,  and  Hawaii. 

Domestic  Water 

From  Irrigation  Ditches 

The  Branch  of  Operation  and  Mainte- 
nance has  begun  a  survey  to  determine  the 
extent  to  which  domestic  water  supplies 
are  being  drawn  from  irrigation  ditches  in 
all  areas  under  its  jurisdiction.  The  suita- 
bility of  irrigation  waters  for  drinking  pur- 
poses, the  need  for  additional  studies,  and 
other  data  on  the  purity  of  water  supplies 
on  irrigation  projects  will  also  be  explored. 

A  Department-wide  program  concerning 
pollution  of  the  western  water  supplies  is 
under  consideration  by  the  Water  Resources 
Committee,  but  no  definite  action  has  been 
taken  thus  far. 

Pollution  problems  will  be  considered  in 
the  planning  of  future  projects  and.  wher- 
ever it  seems  pertinent,  the  suitabilitv  of 
water  for  domestic  and  industrial  uses  will 
also  l>e  determined. 

Columbia  Basin  Meeting  Scheduled 

Development  of  the  Columbia  River  Basin 
will  be  the  subject  of  a  meeting  of  tin- 
Northwest  States  Development  Association 
tentatively  scheduled  for  March.  The  As- 
sociation is  comprised  of  Gov.  Sam  Ford, 
of  Montana,  chairman,  and  the  governors 
of  Idaho.  Oregon,  Washington,  and  Wy- 
oming. 

Renewable  Natural 
Resources  Conference 

The  Inter-American  Conference  on  the 
Conservation  of  Renewable  Natural  Re- 
sources is  scheduled  for  Yoscrnitc  National 
Park  May  5-18.  The  Department  of  the 
Interior  Committee  on  Scientific  and  Cul- 
tural Cooperation  is  preparing  the  program. 
The  Bureau  of  Reclamation.  Itureuu  of  Land 
M.in.iL-emenl.  National  Park  Sen  ice.  .mil 
Fish  and  Wildlife  Service  are  the  Interior 
agencies  prirnarilv  concerned  with  the 
conference. 
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Notes  For  Contractors 


Contracts  Over  $10,000  Awarded  by  Branch  of  Design  and  Construction  During  December  1946 


Spec. 
No. 

Project 

Dale  of 
yward 

Description  of  work  or  material 

Contractor 

Contract 
amount 

1411 

1  156 
1466 

Fort  Peck  Power.  Mont.- 
N.  Dak.  and  Missouri 
Basin-power  transmis- 
sion lines  unit.  X.  Dak. 
Klainath-Tule  Lake,  Mo- 
doc  unit,  Calif. 
Colorado-Big  Thompson, 
Colo. 

Dec.     6 

Dec.  17 
Dec.   19 
do.  .. 

Schedules  2,  5.  and  8,  construction  115-kv.  transmission 
lines,  Glendive-Miles  City,  Fort  Peck-Williston,  and 
Williston-Garrison  (aluminum  conductors). 

Schedules  1,    3,   vertical  -shaft  pumps,  pumping  plant 

Schedule   1,    three  21,000-hp.   vertical  -shaft    turbines, 
Kstes  power  plant. 
Schedules  3  and  6,  three  16,667-kv.-a.,  1  9,000-kv.-a. 

Morrison-Knudsen     Co.,     Inc., 
Boise,  Idaho. 

Fairbanks,  Morse  &  Co.,  Kansas 
City,  Mo. 
Allis-Chalmers  Mfg.  Co.,  Den- 
ver, Colo. 

83.289,700.00 

22,594.00 
525,800.00 
606  103  00 

.    do 

generators,  field  tests;  spare  parts  c,  d,  e,  and  h  for 
each  schedule,  Estes  and  Mary's  Lake  power  plants. 
Schedule  4,  1  11,300-hp.  vertical  shaft  turbine,  Mary's 

Colo. 

160000  00 

1481 

1483 

Columbia  Basin,  Wash.  . 
Boise-Pa  vet  te,  Idaho.  .  . 

Dec.  10 
Dec.  11 

Lake  power  plant. 

4  833   kv.-a.    transformers,   1    15,000-v.   disconnecting 
switch,  3  15.000-v.  disconnecting  fuses,  6  lightning 
arresters,  Pasco  pumping  plant. 
Preparation  concrete  aggregates,  Keener  deposit  

Dry  Dock  Co.,  Newport  News, 
Va! 
Westinghouse     Electric     Corp., 
Denver,  Colo. 

Utah-Idaho  Concrete  Pipe  Co., 

18.709.95 
29,200.00 

1494 
1496 

Colorado-Big  Thompson, 
Colo. 
Davis  Dam,  Ariz.-Nev.  . 

Dec.     4 
do.. 

8   vertical-shaft   pumping   units,   Colorado   River   im- 
provements, Kremmling  area. 
Item   1,  5  stop-log  guides,  Davis  power  plant  intake 

Nampa,  Idaho. 
Fairbanks,  Morse  &  Co.,  Kansas 
City,  Mo. 
Willamette    Iron   «$    Steel    Co., 

1  1,144.  00 
38,741.  00 

1518 

do              

Dec.  17 
Dec.  24 

structure. 
Item  3,  2  stop-log  guides,  Davis  Dam  outlet  structure.  . 

Erecting   20   2-bedroom    prefabricated   houses,   Davis 

Portland,  Oreg. 
Valley     Iron     Works,     Yakima, 
Wash. 
W.  S.  Ford,  Kingnian,  Ariz 

43,800.  00 
47,900.  00 

1535 

Central  Valley,  Calif  

Dec.  30 

Government  camp. 
Structural  steel  for  S.   P.   Railroad  bridge    and   farm 
bridges,  Westlev  wasteway,  Della-Mendota  Canal. 

American   Bridge   Co.,   Denver, 

Colo. 

17,117.00 

Invitations  for  Bids  for  Construction  and  Supplies,   in  Amounts  Over  $10,000,  Expected  To  Be  Issued 
by  Branch  of  Design  and  Construction  During  February  1947 


Project 

Description  of  work  or  material 

Estimated 
date  bide  to 
be  invited 

Estimated 
bid  opening 
date 

Feb.       1 
...do..    . 

Mar.      8 
Do. 

Mar.    18 

Mar.     22 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Mar.    22 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Mar.    27 
Apr.       1 
Do. 

Do. 

Apr.       4 
Do. 
Do. 

5-ioot,  9-inch  by  8-foot,  0-inch  fixed  wheel  gate  frame  and  hoist,  Salt  Lake  aqueduct, 
station  0+00  to  296  +  49.1. 
Earthwork,  concrete  structures,  and  steel  pipe  line,  north  unit,  main  canal,  station 
2994+00  to  3010+50. 
Motor  control  equipment  for  Boulder  City  supplemental  water  supply  system  

Feb.     10 

Feb.     15 
...do  

Motor  control  equipment  for  Fallon  &  Fallon  relift  pumping  plants  

do  . 

Do 

50-ton,  25-ton,  standard  traveling  cranes;   15-ton  special  traveling  crane,  Granby 

|.iitii|Hii-  plant. 
3  turbine  "<>\  rrnors,  Estes  power  plant  

...do  

Do 

..do   . 

Do 

1  turbine  governor,  Mary's  Lake  power  plant  

do   .... 
...do  

Substation  equipment  and  motor  control  equipment  lor  Pasco  relift  pumping  plants; 
transformers  for  Rl,  K2,  R3  generating  units,  Grand  Coulee. 

do 

l)» 

(  iopprr  cable,  insulators,  hardware,  connectors  for  Davis  switchyard  

...do  

Do 

Oil  circuit  breakers,  disconnecting  switches,  Tuscon,  Phoenix,  Gila,  Mesa,  and  U.  S. 
B.  R.  Arizona-Edison  substations. 

...do  

Do 

..do.  . 

Do 

.    .  do.  . 

Do                            

100-ton  low  platform  reversible  full  trailer  with  50-ton  jacks,  230-kv.  Barker-Gene 
interconnection. 
150  000-gallou  water  tank,  Hungry  Horse  Government  camp  

...do  

.  .do.  . 

MifMiuri  Basin-Angostura  Unit,  S.  Dak  .  . 

do 

...do  

.    do.  .  . 

..do.. 

Do 

Garage  and  filling  station  for  Davis  Government  camp  

...do  

Do 

20  permanent  residences  for  Davis  Government  camp  

..  .do  

12  miles  34.5  kilovolt  transmission  lines.  Yuma  area  improvements  

Feb.     20 
Feb.     25 
...do  

19-  by  17-foot  radial  gates  and  hoists,  West  Canal,  bifurcation  plant  to  Soap  Lake 
siphon. 
13.8-kv.  transmission  line  from  Bonneville  Power  Administration  115-kv.  transmission 
line  to  Pasco  pumping;  plants. 

D,,                                  

...do  

Feb.     28 
...do  

Power  plant  control  and  auxiliary  power  equipment  

...do  

R£V,n  Winner 
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All  i In   n  »rlil  fore*  beauty 

Young  Mo*e*  Lopez,  with  a  smile 
thai  m. MI  he-  the  liri^him-—  of  the 
chry*anthemuni!s  is  a  drM-rndanl  of  the 
-|i.mi-li  people  who  practiced  irrigation 
in  the  Lower  Rio  Grande  Valley  hun- 
dred* of  year*  ago.  Here  he  obligingly 
!>..-<-  in  I  r.mc  i-  J.  Warn<H-k'«  flipping 
-lu-il.  \\  .irimi'k'-  Bureau  of  Reclama- 
tion farm  in  the  Ix>wer  Rio  Grande 
Valley  produce*  $100,000  worth  of 
these  football  season  flower*  annually. 
(Seep.  58). 
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Ham  whirh  «|>|>rarrd  on  pagr  37  nf  llir  February 
..i«  llir  wiirk  -if  John  M«r(.ili  liri«l  of  ihr 
Rranrh  of  Design  anil  (lon«lnn-iion  in  llrnvrr. 
II-  i-  well  known  fur  In-  drawing*  of  thr  Yangi/r 
Georgr  |ir..|r.  i  in  China,  whirh  rr«-ri»rd  national 
attention  l««i  winter. 
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Irrigation  in  the  Philippines 

by  THE  HONORABLE  PAUL  V.  McNUTT 

American  Ambassador  to  the  Republic  of  the  Philippines 


The  Philippines  is  currently  engaged  in 
a  Nation-wide  food  production  campaign. 

In  this  campaign,  irrigation  will  play  a 
high  priority  role  as  this  administration 
recognizes  the  vital  part  which  this  type  of 
agriculture  plays  in  any  program  of  food 
production,  especially  of  rice  (the  staple 
food  of  four-fifths  of  the  country's  18  mil- 
lion inhabitants) . 

During  enemy  occupation,  when  the  price 
of  rice  reached  prohibitive  heights,  the 
hungry  citizens  of  Manila  would  stealthily 
run  after  passing  rice  trucks,  disregarding 
the  armed  convoys,  and  puncture  the  rice 
sacks.  After  the  trucks  had  passed,  leaving 
a  trail  of  fallen  grains,  they  would  sweep 
them  up  with  brooms,  and  hurriedly  rush 
home  with  the  precious  particles  of  food 
(mixed  with  the  dirt  from  the  street  I. 
Philippine  officials  and  farmers  exclaimed 
then,  "If  we  only  had  more  irrigation 
systems ! " 

They  are  still  saying  that  very  thing. 

On  the  food  production  program,  at  the 
top  of  the  list,  is  the  construction  of  new 
irrigation  projects,  as  well  as  the  repair  and 
improvement  of  existing  irrigation  systems. 

About  2  million  hectares,  or  4,940,000 
acres  (1  hectare  =  2.47  acres)  are  devoted 
to  rice  cultivation  in  the  Philippines.  Of 
this,  about  30  percent,  or  approximately 
1,482,000  acres,  is  devoted  to  irrigation. 
One-fifth  of  the  irrigated  area,  or  about 
296,400  acres,  is  served  by  Government- 
owned  irrigation  systems,  the  rest  being 
covered  by  private  systems  owned  by  indi- 
vidual farmers  or  by  communal  irrigators. 

During  the  war,  irrigation  canals,  struc- 
tures and  protective  dykes  were  damaged. 
Field  administration  buildings  owned  by 
the  National  Government  irrigation  systems 
were  destroyed,  along  with  valuable  equip- 
ment for  irrigation  investigations,  construc- 
tion and  operation,  which  caused  the  sus- 
pension of  any  construction  during  that 
period.  Invaluable  plans  and  other  rec- 
ords of  several  Government  irrigation  proj- 
ects, most  notable  of  which  was  the  49,400- 
acre  (20,000-hectare)  Pampanga  River  ir- 
rigation project  in  Nueva  Ecija  Province, 
have  been  lost  by  burning. 

The  power  to  grant  appropriation  of 
water  for  irrigation,  as  well  as  for  all  other 
public  waters,  is  vested  in  the  Secretary  of 
Public  Works  and  Communications,  who 
decides  all  water  rights  applications,  ad- 
judications, or  controversies,  upon  the 
recommendation  of  the  five-man  irrigation 
council  appointed  by  the  President  of  the 
Philippines. 

The  administration  of  National  Govern- 
ment irrigation  systems,  including  the  levy- 
in^  of  irrigation  fees,  is  legally  under  the 
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President  and  directly  under  the  Director 
of  Public  Works  of  the  Department  of 
Public  Works  and  Communications.  Irri- 
gation systems  within  the  Friar  Lands 
Estates,  which  were  purchased  by  the  Gov- 
ernment from  the  Spanish  friars,  are  admin- 
istered by  the  Bureau  of  Lands  under  the 
Department  of  Agriculture  and  Commerce; 
these  systems  embrace  about  74,100  acres 
(30,000  hectares),  mostly  planted  to  rice 
and  partly  to  sugar  in  the  Provinces  of 
Cavite,  Laguna,  Rizal,  and  Bulacan.  Pri- 
vate irrigation  systems  are  owned  and  op- 
erated by  the  owners  of  irrigated  lands, 
except  those  few  systems  administered  by 
unique  organizations  called  the  "zanjeros" 
(ditch  owners),  which  have  existed  since 
the  Spanish  regime.  In  a  "zanjero"  irri- 
gation system,  the  "zanjeros"  operate  and 
maintain  the  irrigation  system,  although 
they  do  not  own  the  irrigated  lands.  For 
irrigation  services,  the  "zanjeros"  are  al- 
lowed by  the  landowners  to  cultivate  and 


appropriate  the  produce  of  part,  usually 
one  half,  of  the  irrigated  land  while  the 
landowners  are  served  water  free  for 
the  other  half;  or  the  landowners  cultivate 
all  the  land  and  turn  over  one-half  of  the 
produce  to  the  "zanjeros."  The  "zanjero" 
irrigation  systems  exist  principally  in  the 
Province  of  Ilocos  Norte;  the  landowners 
there  agitate  constantly  for  the  abolition  of 
the  "zanjero"  practice. 

The  Bureau  of  Public  Works  is  responsi- 
ble for  the  investigation,  preparation  of 
plans,  construction,  and  operation  of  Gov- 
ernment irrigation  projects.  The  Govern- 
ment proceeds  with  the  construction  of  an 
irrigation  project,  once  determined  as  ad- 
visable, unless  the  owners  of  one-half  of 
the  irrigable  land  or  three-fourths  of  the 
owners  of  such  land  under  the  project  file 
their  objection  against  such  construction 
within  90  days  following  due  public  notice. 

All  Philippine  Government  irrigation 
systems  are  of  the  gravity  type,  with  water 
diverted  directly  from  rivers  by  means  of 
low  overflow  dams,  without  any  supple- 
mental supply  from  storage  reservoirs. 
Typical  diversion  works  consist  of  a  weir 
connected  to  a  long  apron,  with  the  crest  of 
the  weir  usually  less  than  3  meters  above 
the  downstream  floor.  Steel  sheet  pile  cut- 
off walls  are  provided  on  the  upstream  toe 
of  the  dam  and  at  the  downstream  end  of 
the  apron;  adjoining  the  apron  downstream 
are  several  rows  of  staggered  concrete 
blocks.  Scouring  sluiceways  are  provided 
at  the  end  of  the  dam  adjoining  the  main 
canal  headworks.  •  Carrying  capacities  of 
canals  and  structures  are  computed  on  the 
basis,  generally,  of  one  and  one-half  second- 
liters  per  hectare  (0.021  cubic  foot  per 
second  per  acre)  of  irrigable  area.  All 
canals  are  of  ordinary  earth.  No  concrete- 
lined  irrigation  canals  have  been  con- 
structed so  far.  All  structures,  however, 
from  the  main  canal  headworks  to  the 
smallest  turn-out  are  of  concrete,  mostly 
reinforced. 

Irrigation  was  practiced  in  the  Philip- 
pines long  before  the  arrival  of  the  Span- 
iards. Centuries  ago  the  colossal  task  of 
converting  an  estimated  area  of  61,750 
acres  (25,000  hectares)  of  mountain  sides 
into  highly  productive  rice  terraces — inci- 
dentally, one  of  the  wonders  of  the  coun- 
try— was  accomplished  through  the  inge- 
nuity and  persistent  labor  of  generation 
after  generation  of  non-Christian  tribes  in 
northern  Luzon.  During  the  Spanish  re- 
gime, another  notable  achievement  in  irri- 
gation development  was  the  construction  of 
irrigation  works,  involving  study  and  labor 
of  about  a  century,  to  serve  the  vast  land 
holdings  of  the  friars  in  the  Provinces  of 
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Laguna,  Cavite.  Hulacan,  and  Ki/al.  em- 
bracing a  total  area  of  about  74,100  acres 
(30,000  hectares). 

The  policy  of  construi  ting  irrigation 
systems  by  the  Philippine  Government  was 
started  in  1907  when  it  appropriated  a  re- 
imbursable sum  of  250,000  pesos  for  the 
investigation  and  construction  of  irrigation 
projects.  In  1908  further  legislation  pro- 
vided for  a  permanent  annual  reimbursable 
-urn  of  7.")0.000  pesos  for  irrigation  con- 
-trurtion.  The  first  major  project  built  by 
the  Government  was  the  San  Miguel  irriga- 
tion s\*tem  in  Tarlac  Province  for  the 
irrigation  of  14,620  acres  16.000  hectares  I 
<>f  rice  and  sugar  lands  of  the  Tabacalera,  a 
private  corporation,  at  a  fixed  annual  irri- 
gation fee  of  29,000  pesos.  The  funds  for 
irrigation  construction  \\rn-  \\itlidiaun  |.\ 
the  Government  during  the  4  years  of  the 
first  World  War  due  to  retrenchment.  The 
construction  program  was  resumed  in  1918 
and  it  received  substantial  em •ourafiement 
in  \'>'2'2  when  proceeds  from  the  sale  of  a 
20-million-peso  bond  issue  was  authorized 
for  irrigation  construction. 

The  20-million-peso  bond  issue  was 
originally  intended  to  be  the  anchorage  of  a 
revolving  fund  for  the  widespread  and  con- 
tinuous construction  of  irrigation  systems 
in  the  Philippines.  Each  irrigation  system 
constructed  with  money  derived  from  this 
fund  was  supposed  to  be  able  to  redeem  the 
cost  of  construction  at  the  end  of  20  or  40 
M'.irs  through  revenue  from  irrigation 
charges. 

These  charges,  varying  with  the  cost  of 
construction,  consisted  of  !«i  the  cost  of 
operation  and  maintenance  of  the  systems; 
i  />  i  an  amortization  charge  estimated  to 
pay  off  the  capital  invested  in  construction 
at  the  end  of  the  period  specified  in  the 
irrigation  notice  published  before  the  actual 
ron»tru<  ii,,n  of  any  system,  and  (cl  a  con- 
tingent charge  to  take  care  of  unforeseen 
major  repairs.  The  annual  irrigation 
charge  varied  in  the  different  systems  from 
9  pesos  to  as  high  as  22  pesos  per  hectare  of 
irrigated  area. 

The  system  of  amortization  was  adopted 
with  the  object  of  turning  over  the  ownei- 
-lii|>  and  operation  of  the  system  to  the 
landowners  zt  the  end  of  the  20-  or  40-year 
period,  as  the  case  might  l>e.  after  the  money 
invested  in  the  construction  of  the  system 
had  Ix-cn  fullv  recovered  by  the  Govi-in 
merit  and  made  available  for  use  in  the 
•  'Hi-inn  lion  of  other  irrigation  projects. 
Tlii-  polii-v  M.I-  c.nried  for  several  years, 
and  resulted  in  the  inn-Inn  lion  of  I  I  irri- 
gation «v  sinus.  During  the  eiiem\  ,„  ,  n,.., 
lion  two  small  sv»icm«.  the  Ki/al  -vtcm  at 
Nuev.i  Kcij;i.  .ml  the  Managduii):  -\-lem 
.it  One/on.  »ne  constructed  of  -••mi|.i-i  m.i 
ncnl  material*.  iSermapal" 

At  first,  the  Collection  of  irrigation 
charges  was  very  satisfactory  .mil  the  <.o\. 
eminent  |aid  out  a  s<  heine  for  a  wide  irri- 
gation coverage  of  Philippine  agricnltin.il 
I  •<[  v. ii'. .us  cail*CS.  the  collection 
of  irrigation  i -hiir/e.  .Ii..|.|..  .1  |>en  i  |.li|.K  in 
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I  III     Itl  <  I.AMATION 


Preparing  the  ground  fur  planting  rice. 


1929  and  has  since  continued  to  do  so. 
Delinquencies  in  the  payment  of  irrigation 
fees  and  the  consequent  court  actions  for 
collection  mounted,  resulting  in  a  series  of 
amendments  to  the  original  Irrigation  Act 
of  1912. 

The  most  important  amendment,  in  effect, 
abandoned  prospective  ownership  of  the 
systems  by  the  landowners,  and  changed  the 
amorti/ation  charges  to  uniform  flat  assess- 
ment fees;  the  annual  payments  by  the 
landowners  being  pruned  to  a  maximum  of 
12  pesos  per  hectare  in  1929,  then  to  6  pesos 
per  hectare  in  1935,  the  ownership  of  the 
systems  being  retained  permanently  in  the 
Government.  In  spite  of  these  relief  acts  of 
the  Government,  collection  of  the  reduced 
rate  continued  to  be  unsatisfactory. 

In  1936,  the  administration  of  Govern- 
ment irrigation  systems  was  placed  in  the 
hands  of  the  President,  who  was  authorized 
to  fix  the  irrigation  charges  and  to  prescribe 
the  manner  of  payment.  The  construction 
of  Government  irrigation  systems  was  side- 
tracked in  1932  by  diverting  the  balance  of 
over  4  million  pesos  realized  from  the 
original  bond  issue  to  other  public  works 
projects,  but  in  1935  an  equal  amount  was 
appropriated  for  irrigation. 

Before  the  war,  with  common  labor  avail- 
able at  a  daily  wage  of  one  peso  or  less,  the 
6-peso  fee  was  barely  sufficient  for  the  oper- 
ation and  maintenance  of  the  systems,  not 
to  mention  the  annuity  required  to  amortize 
the  cost  of  construction. 

With  ditchtenders  and  other  laborers  in 
the  irrigation  systems  today  getting  twice 
the  prewar  wage  or  higher,  it  is  no  longer 
possible  to  operate  these  systems  satisfac- 
torily with  funds  derived  solely  from  irri- 
gation charges  at  the  prewar  rate. 

On  July  22, 1946,  because  of  the  high  cost 
of  operation  and  maintenance  of  the  sys- 
tems, President  Roxas  fixed  the  annual  irri- 
gation fee  on  Government-owned  systems 
at  12  pesos  per  hectare. 


Land  ownership  within  the  Government 
irrigation  systems  is  generally  in  small 
holdings,  the  average  for  all  the  systems 
being  7.2  acres  (2.9  hectares) .  Land  hold- 
ings are  particularly  small  in  those  systems 
located  in  the  thickly  populated  Ilocos 
Provinces,  namely;  the  Laoag-Vintar,  the 
Dingras,  the  Amburayan  River  and  the 
Tagudin  irrigation  systems,  where  the 
average  farmer  owns  only  1.5  acres  or  six- 
tenths  of  a  hectare.  In  Central  Luzon,  the 
average  holding  ranges  from  13.8  acres 
(5.6  hectares)  in  the  Angat  River  system 
to  22.2  acres  (9  hectares)  in  the  Talavera 
River  system.  The  O'Donnell  River  irri- 
gation system  in  Tarlac  Province  has  an 
exceptionally  high  average — 64.2  acres  or 
26  hectares  per  landowner.  In  the  systems 
located  in  Panay  Island,  the  averages  are 
5.93  acres  ( 2.4  hectares  I  for  the  Sibalom- 
San  Jose,  8.15  acres  (3.3  hectares)  for  the 
Aganan  River,  and  16.55  acres  (6.7  hec- 


tares) for  the  Santa  Barbara  irrigation 
systems. 

The  systems  are  built  in  accordance  with 
the  irrigation  law  chiefly  to  assure  the  rice 
crop  during  the  regular  growing  season, 
which  in  most  places  starts  with  seedbed 
preparation  in  May  or  June  and  ends  with 
the  harvest  in  December  and  January.  The 
short-season  variety  is  harvested  as  early  as 
October. 

In  some  systems,  where  rice  is  also 
planted  during  the  dry  season  when  the 
water  supply  can  irrigate  only  a  fraction  of 
the  irrigable  area,  the  system  is  divided  into 
zones,  one  zone  at  a  time  being  given  water 
during  the  dry  season  of  the  year.  In  most 
systems,  however,  rice  is  not  grown  during 
the  dry  season,  especially  in  central  Luzon 
where  the  largest  Government  irrigation 
systems  are  located. 

One  of  the  main  reasons  for  this  practice 
is  the  farmers'  persistent  adherence  to  their 
old  practice  of  growing  only  one  "success- 
ful long  crop"  in  one  year,  followed  by  an 
allegedly  much-needed  rest  for  them  and  for 
the  soil  during  the  remainder  of  the  year. 
In  many  other  places,  however,  the  "rest" 
consists  in  planting  crops  other  than  rice, 
principally  mongo,  tobacco,  corn,  tubers 
and  vegetables. 

The  average  production  within  the  sys- 
tems is  from  45  to  50  "cavanes"  of  "palay" 
(palay  is  unmilled  rice;  one  cavan  of  palay 
weighs  97  pounds)  per  hectare,  although 
production  of  over  65^2  bushels  per  acre 
( 100  cavanes  per  hectare)  had  been  re- 
ported from  a  few  places  previous  to  the 
war.  In  1945,  the  highest  rate  reported 
was  about  61%  bushels  per  acre  (94.5 
cavanes  per  hectare) . 

It  is  conservatively  estimated  that  in  one 
regular  irrigation  season  alone,  that  is,  not 
counting  the  production  during  the  dry 
season,  one  hectare  of  land  within  the  Gov- 
ernment systems  yields  an  average  of  20 
cavanes  (or  32  bushels)  of  palay  in  excess 


Teaming  up  in  rice  planting  neason. 


MARCH   1947 


51 


of  that  harvested  from  the  same  area  of 
unirrigated  land  adjoining  the  systems. 

Before  the  war.  with  the  low  price  of  rice, 
the  6  pesos  paid  by  the  landowners  as  irri- 
gation fee  to  the  Government  represented 
the  equivalent  of  over  2  cavanes  of  palay, 
or  10  percent  of  the  average  differenrr  in 
production  between  irrigated  and  unirri- 
gated lands. 

Today  it  takes  only  1  cavane  of  palay,  or 
5  percent  of  the  excess  production  attribut- 
able to  the  irrigation  service,  to  cover  I  he 
new  12-peso  irrigation  fee. 

The  success  or  failure  of  farms  within 
Philippine  irrigation  systems  is  dependent 
upon  many  factors  other  than  the  proper 
supply  of  water.  Farm  difficulties  being 
experienced  at  present  may  be  considered 
either  as  being  inherent,  or  as  an  aftermath 
of  the  war. 

Considerable  damage  to  crops  due  to 
rats  and  insect  pests  is  reported  annually 
from  almost  every  system,  resulting  not 
only  in  direct  loss  to  the  farmers  themselves 
but  also  in  the  noncollection  by  the  Govern- 
ment of  irrigation  fees  from  the  areas  so 
affected.  It  is  sometimes  difficult  to  con- 
vince some  farmers  to  pay  proper  attention 
to  seed  selection,  weeding,  and  use  of  ferti- 
lizers. Incidentally,  Filipino  farmers  main- 
tain that  weeds  in  rice  fields  are  kept  down 
by  continuous  submergence  of  the  field. 

The  effect  of  indiscriminate  slaughter  of 
farm  animals  during  the  enemy  occupation 
is  now  greatly  felt  in  every  area.  Unsatis- 
factory conditions  of  peace  and  order  since 
the  end  of  the  war,  coupled  with  deep-rooted 
conflicts  between  landlord  and  tenant,  have 
brought  about  farm  difficulties  more  serious 
than  those  caused  by  purely  scientific  prob- 
lems still  unsolved.  Planting  in  some 


Transplanting  the  rice  1 1  tun  seed  bptl  t«  the  fields. 


places  has  been  unduly  delayed  or  entirely 
discouraged. 

Absentee  landlords  have  increased  in 
number.  The  administration  of  irrigation 
systems  has  become  more  complex  with  the 
passage  of  the  new  tenancy  law  which  pro- 
vides among  other  things,  that  wherever  the 
70-30  crop  sharing  ration  (70  percent  of 
the  harvest  to  the  tenants  and  30  percent  to 
the  landowner  I  is  enforced,  the  payment  of 
irrigation  fees  is  charged  against  the 
tenants. 

Public  interest  in  irrigation  construction, 
which  may  be  said  to  have  gained  momen- 
tum steadily  since  1908,  began  to  wane  in 
1929,  reaching  its  lowest  ebb  during  the 


depression  years  of  the  early  thirties.  It 
started  to  pick  up  again  in  1938  when,  for 
the  first  time  in  Philippine  legislative  his- 
tory, a  few  members  of  Congress  assigned 
their  shares  of  public  works  entirely  to  irri- 
gation projects  in  their  respecti\c  <li>tricts, 
instead  of  splitting  them  into  the  usual 
insignificant  amounts  for  barri  (disli  n  t  • 
roads  or  schoolhouses. 

After  the  liberation  of  the  Philippines,  a 
substantial  amount  was  included  in  the 
emergency  public  works  appropriation  for 
"reopening"  the  Philippine  Government  ir- 
rigation systems.  Then  in  July  1946,  sup- 
plementing his  many  pronouncements  in 
(Continunl  on  pafte  54) 


Typical  of  Philippine  rice  culture  are  these  terraced  paddiei  in  the  province  of  Camrinen  Sur. 
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TlIK    Hi  <  I  \M  MIUN     I  l!\ 


YAKIMA-TIETOX 
CELEBRATES 


When  reclamation  farmers  finish  paying  the  construction  costs  of  an 
entire  irrigation  system,  they  and  the  Nation  have  reason  for  pride 


In  May  1910  water  started  flowing  from 
a  new  canal  across  the  slopes  of  the  Tieton 
bench  in  the  Yakima  Valley  of  Washington. 
It  coursed  along  newly  dug  laterals  and 
ditches  and  soaked  into  the  land.  Crews  of 
workers  planted  young  trees,  and  seeded 
for  crops,  expectantly  awaiting  the  day  of 
harvest.  The  new  Tieton  division  of  the 
Yakima  Valley  project,  long  the  hope  of 
early  settlers,  at  last  was  in  operation.  It 
was  one  of  the  first  projects  of  the  rather 
new  Federal  agency,  the  Reclamation  Serv- 
ice, now  the  Bureau  of  Reclamation,  which 
had  heen  established  under  the  Reclamation 
Act  of  1902. 

Thirty-seven  years  passed.  On  St.  Val- 
entine's Day  in  1947,  survivors  of  the  first 
water  users,  and  the  many  who  came  after 
them,  gathered  at  the  thriving  city  of 
Yakima  to  the  south  for  a  very  special  cele- 
bration. This  also  was  something  new,  for 
it  was  in  observance  of  the  complete  repay- 
ment by  the  Tieton  district  farmers  of  the 
$3,580,000  which  was  spent  to  build  the 
irrigation  system  which  now  serves  25,000 
acres  of  highly  profitable  agricultural  land. 
Tieton  is  the  first  irrigation  district  to  com- 
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plete  the  repayment  of  construction  costs 
to  the  Reclamation  fund. 

The  celebration  at  Yakima  on  February 
14  was  significant  not  only  for  this  very 
praiseworthy  accomplishment  of  paying  off 
all  charges.  It  also  symbolized  the  invest- 
ment value  of  reclamation.  Since  1910  the 
Nation  has  been  richer  by  $157,000,000 
from  Tieton-produced  crops.  This  repre- 
sents 45  times  the  cost  of  constructing  the 
irrigation  works.  The  products  of  Tieton's 
orchards  are  known  the  world  around,  and 
yet  many  other  crops  are  grown. 

Dignitaries  gathered  to  mark  the  observ- 
ance. Secretary  of  the  Interior  J.  A.  Krug, 
Governor  Mon  C.  Walgren  of  Washington, 
Senators  Harry  Cain  and  Warren  Magnu- 
son,  and  Congressmen  Hal  Holmes  and 
Walt  Horan  were  among  the  principal  visi- 
tors invited  to  attend.  The  Tieton  farm- 
ers, led  by  Clifford  Kail,  chirman  of  the 
Yakima-Tieton  irrigation  district,  were  the 
centers  of  attraction  both  at  the  banquet  and 
at  a  mass  meeting  which  followed. 

Tieton  is  one  of  the  three  main  divisions 
of  the  Yakima  project  now  completed  and 
operation.  A  fourth,  the  Roza  division,  is 


under  construction.  The  1,300  farms  on 
the  Tieton  division  average  about  24  acres 
to  a  farm.  During  1946,  the  average  re- 
turn on  Tieton  lands  was  $751  per  acre,  a 
right  fair  profit  on  land  which  once,  before 
irrigation,  could  be  had  at  $1.25  an  acre. 

Repayment  of  the  water  users'  contract 
gives  the  Tieton  ranchers  the  right  to  op- 
erate and  maintain  the  irrigation  works. 
The  Bureau  of  Reclamation  will  turn  over 
these  functions  as  soon  as  necessary  con- 
tractual procedures  are  completed. 

The  achievement  of  Tieton  ranchers  cul- 
minated hopes  of  the  first  settlers  in  Yakima 
Valley.  As  early  as  1890  irrigation  was 
under  way  in  the  area,  but  the  full  develop- 
ment of  the  land  and  water  resources  was 
not  planned  until  the  Reclamation  Act  of 
1902  paved  the  way  for  the  Federal  Gov- 
ernment to  assist  the  settlers  in  irrigation 
developments.  Surveys  in  1905  were  fol- 
lowed by  approval  of  the  irrigation  plan 
for  the  Tieton  division  in  1906. 

Construction  was  a  difficult  proposition. 
The  Tieton  Canyon  could  be  reached  only 
by  pack  train,  and  private  contractors  shied 
from  the  construction  proposals  which  were 
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advertised  and  readvertised.  As  a  result, 
the  bulk  of  the  irrigation  system  was  con- 
structed by  Government  forces.  Water  was 
first  furnished  in  1910,  but  since  storage 
was  not  available  that  summer,  the  supply 
was  shut  off  in  August.  The  follow ing 
year,  however,  regular  water  deliveries  were 
made  for  the  entire  season.  With  avail- 
ability of  water,  Tieton  land  prices  rose  sky 
high,  prices  reaching  $500  an  acre.  The 
price  leveled  off  afterward,  partly  through 
operation  of  antispeculation  regulations. 

New  settlers  flocked  to  Yakima  from 
every  State  of  the  Union.  Not  many  of  the 
newcomers  were  farmers.  They  included 
doctors,  lawyers,  druggists,  hardwaremen. 
school  teachers,  and  professional  men  of 


all  types.  Despite  the  lack  of  farm  experi- 
ence, a  surprisingly  large  number  wen- 
successful,  building  their  own  roads, 
schools  and  churches,  and  irrigating  their 
land  to  a  point  of  high  productivity. 

Apples,  peaches,  pears,  prunes,  small 
fruit  such  as  berries,  cherries,  grapes,  and 
plums  are  the  principal  crops.  Hops,  sugar 
beets,  cereals,  hay.  and  forage  are  also 
grown. 

The  construction  costs  of  the  Tieton  divi- 
sion ranged  from  893  to  SKH)  per  acre. 
And  they  have  been  met,  to  place  Tieton 
di\  ision  at  the  head  of  the  list  of  irrigation 
districts  meeting  their  reclamation  obliga- 
tions in  full,  and  on  time. 


\  .,l.iiiin  Superintendent  Hall  displays  "pride  of  Tieton's  eye"  for  new  IHslrict   Hoard 
members  Fred  C.  Iteisner,  Clifford  Kail  (President),  and  H.  K.  I'rartorius. 


.-i  I  HIM     ill     ill.-     l*llili|»|»im»N 

(Continued  from  pagi*  .")_' 

favor  of  irrigation.  President  Roxas  wrote 
a  Congressman  relative  to  the  letter's  quci\ 
about  a  proposed  irrigation  project  in  lii> 
Province,  "...  I  also  realize  that  the  con- 
struction of  irrigation  facilities  will  in- 
crease the  rice  harvest  and  thus  contribute 
to  the  economic  progress  of  the  Province. 
1  am  giving  top  priority  to  Government 
project-  designed  for  agricultural  develop- 
ment. a  priorit\  r\rn  above  that  usually 
assigned  to  road-building  projects." 

In  connection  with  the  food  production 
campaign,  the  Secretary  of  Public  Works 
and  Communications  has  directed  that  at 
least  one  engineer  in  every  engineering 
district  devote  his  time  exclusively  to  irri- 
gation activities. 

The  Public  Works  Appropriation  Act 
passed  by  the  last  Philippine  Congress  set 
aside  18,000,000  pesos  for  the  irrigation 
activities  of  the  Government. 

It  is  indeed  safe  to  say  that  the  Philip- 
pines is  now  irrigation-minded  and  it  i- 
expected  that  this  attitude  will  stay.  Many 
Philippine  landowners  and  farmers  are 
clamoring  for  irrigation  during  the  drx 
season,  urging  the  construction  of  storage 
reservoirs. 

The  Philippines  is  looking  forward  to  the 
day  when  the  construction  of  multiple-pur- 
pose projects  —  -irrigation  combined  with 
hydroelectric  power  and  flood  control  —  will 
be  a  reality. 

EDITOR'S  NOTE  :  Photographs  used  in  the 
foregoing  article  were  taken  h\  members  of 
the  United  States  Agricultural  Mission 
during  their  survey  of  the  Philippines  last 
year.  The  Department  of  Agriculture  plans 
to  release  the  Mission's  report  next  month. 

Nueces  River  Basin  Plan  Abandoned 

Secretary  of  the  Interior  J.  A.  Krug  re- 
rcnily  approved  the  Bureau  of  Reclama- 
tion's recommendation  against  seeking  con- 
gn---ional  authorization  for  RecUmatioa 

(le\elo|iment  of  the  Nueee-  l!i\er  Hasin  and 
adjacent  UnHins  P..IV  .  ...i-i.d  area  in  Texas. 
In  Ills  recommendation  Acting  Commis- 
sioner Waine  of  the  ('.mean  .'f  Hi  clauialion 
cited  the  high  costs  under  present  ton-tine 
lion  schedules  and  the  farmers'  inability  to 
repa\  their  proportionate  share  of  these 
costs.  (  oinparcd  with  1('|H  prices  the  de- 
velopment would  <  os|  til  percent  add  it  ion.-  1 
uniler  present  costs,  or  $81,500,000  now  as 
compared  with  the  former  estimate  of 


•\rmtlier  objection  raised  In  V:ing  Coin- 
mis.  i.mer  \\  arm-  was  i  In-  fact  that  it  appears 

impossible   |o   dc\clop    liMllocleclr  ic   power 
to  al'soib  part  of  the  i  o-l. 

This  finding  was  based  on  the  fact  thai 
the  proposed  dams  in  the  Nucrrs  dcxelop- 
merit  were  loo  low  and  the  water  yield  in- 
adequate In  provide  for  the  generation  of 
h\droe|eclr  ic  pow  . 


54 


TlIK    Hi  i  I-*M  Mli'N     I  i:\ 


IIIT4  IIIEAMi  PASTURING 

Hubert    It.    Italcom,  Agronomist,  Hrnni-h  of  Operation  and  Maintenance 


Every  irrigation  district  has  a  ditchbank 
weed  problem.  The  many  methods  which 
have  been  devised  to  combat  ditchbank 
weeds  show  that  they  create  operation  diffi- 
culties and  maintenance  costs  and  are  con- 
sidered one  of  the  major  obstacles  to  the 
efficient  operation  of  the  distribution  sys- 
tem. All  of  the  methods  tried  and  numer- 
ous studies  made  have  centered  around  find- 
ing more  economic  methods  of  solving  this 
problem. 

It  is  gratifying,  therefore,  to  report  that 
now  some  projects  are  solving  their  weed 
problems  in  a  way  which  not  only  gets  rid 
of  weeds  economically  and  prevents  future 
weed  problems,  but  also  creates  additional 
wealth  for  the  project  farmers.  It  is  not  a 
complicated  formula  involving  large  an- 
nual expenditures  for  costly  materials  and 
equipment,  but  a  simple,  practical,  inex- 
pensive method  which  can  be  easily  fol- 
lowed by  nearly  all  irrigation  districts'. 

This  method  is  the  pasturing  of  ditch- 
banks  with  livestock.  To  obtain  a  full 
realization  of  the  over-all  problem  which 
ditchbank  weeds  create,  you  have  to  con- 
sider the  numerous  costs  and  losses 
involved. 

When  the  average  project  farmer  thinks 
<>f  ditchbank  weeds,  he  realizes  the  danger 
of  their  spreading  to  his  irrigated  fields. 
Perhaps  not  as  many  weed  patches  are 
started  by  this  means  as  was  formerly 
thought,  but  the  seeds  of  certain  plants — 
bolli  annuals  and  perennials — may  be  car- 
ried considerable  distances  by  water. 
Weed  seeds  originating  from  plants  grow- 
ing on  ditchbanks.  and  accumulating  in  the 
bottoms  of  the  channel  while  the  water  is 
out.  may  be  washed  into  fields  with  the 
nc\i  run  of  water.  In  channels  having 


comparatively  smooth  bottoms,  seeds  may 
also  be  rolled  along  the  bottom  by  the  water 
currents. 

Winds  may  carry  the  seeds  of  noxious 
weeds,  particularly  light  seeds  with  para- 
chute attachments  like  the  Canada  and  sow 
thistles,  from  ditches  to  cultivated  land. 
Even  comparatively  heavy  seeds  are  driven 
over  frozen  ground,  packed  snow  and  ice 
by  winter  winds.  Both  domestic  and  wild 
animals  scatter  weed  seeds  because  many 
of  them  pass  through  the  digestive  tract 
unharmed.  Seeds  with  barbs  and  hooks 
and  those  which  become  mucilagenous 
when  wet  are  carried  on  feathers,  hair,  and 
clothing.  Perennial  weeds  do  not  respect 
property  lines  and  may  spread  from  a 
ditchbank  to  adjacent  fields  by  their  creep- 
ing lateral  roots. 

Weed  Damages  Mount 

When  the  irrigation  district  official  thinks 
of  ditchbank  weeds,  he  considers  the  oper- 
ation problems  and  maintenance  costs 
which  they  create.  Trees,  willows,  and 
woody  shrubs  use  thousands  of  gallons  of 
water  which  may  be  badly  needed  for  crops. 
Such  woody  plants  prevent  the  maintenance 
of  roads  and  proper  inspection  of  the  ditches 
and  if  not  completely  controlled  must  be 
removed  periodically  to  make  channel 
cleaning  possible.  Tall  annual  weeds  grow- 
out  or  fall  over  into  the  water  and  must  be 
removed  so  they  do  not  obstruct  the  flow  of 
water  or  collect  silt.  Weed  growths  also 
cause  unsightly  appearance  of  ditches  and 
cannot  help  but  reduce  community  pride. 

Some  projects  have  proved  the  economy 
of  pasturing  ditchbanks  for  weed  control. 


In  any  event  the  possibility  should  not  be 
ignored  or  even  passed  over  lightly  by 
projects  which  have  not  given  the  practice 
a  thorough  trial. 

When  noxious  weeds,  so  costly  to  eradi- 
cate on  crop  land,  and  the  numerous  annual 
and  biennial  weeds  which  hinder  efficient 
farming  operations  have  been  controlled  on 
ditchbanks  and  further  infestation  pre- 
vented, one  source  of  farm  weeds  has  been 
eliminated.  Pasturing  will  not  kill  noxious 
weeds,  but  it  will  keep  perennial  plants  from 
spreading  their  roots  so  quickly.  In  some 
cases,  pasturing  will  furnish  weed-seed 
control  and  will  keep. the  banks  from  being 
reinfested. 

A  program  of  noxious  weed  control  with 
the  new  2,  4— D  formulations  or  other  chem- 
icals should  be  initiated  in  conjunction  with 
the  pasturing  program.  Poisonous  weeds 
such  as  water  hemlock  and  whorled  milk- 
weed should  be  eradicated  before  pasturing 
is  started. 

However,  after  the  noxious  and  poison- 
ous weeds  are  once  eliminated  it  would  be 
poor  economy  not  to  try  to  develop  some 
means  of  preventing  further  infestations. 
If  you  do  not,  noxious  weed  control  on 
ditches  may  become  an  annual  maintenance 
problem.  Pasturing  eliminates  competi- 
tion from  annual  weeds  and  allows  the 
grasses  to  spread.  As  these  develop  into  a 
sod  they  not  only  furnish  more  herbage  but 
reduce  the  chance  of  weed  seeds  coming  in 
contact  with  the  soil.  If  a  weed  seed  does 
become  lodged  where  it  can  germinate,  the 
competition  from  the  grasses  and  the  live- 
stock eating  the  tender  shoots  prevent  the 
weed  plants  from  becoming  well-established 
and  getting  down  to  the  business  of  causing 
trouble. 
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I  In    wrung  way.'      Salt  cedar*  anil  n  .-//.. n  .  are  douhle  threat  to  Hitch- 
hank  and  »urraunding  farm  land. 


The    right   tear!       Seeded   tcith    created   tcheatgratt,   this   ditchlianli 
offen  opportunity  for  future  pasturing. 


Every  irrigation  district  is  interested  in 
reducing  its  maintenance  costs.  Until  the 
pasturing  practice  is  well  established  and 
the  native  or  seeded  tame  grasses  have  cov- 
ered the  ditch  right-of-way,  some  mowing 
may  be  desirable.  But  once  a  pasturing 
program  is  well  under  way,  you  can  almost 
forget  about  mowing,  burning  weeds,  and 
grubbing  willows.  Willows  can  be  elimi- 
nated by  grazing,  but  if  large,  old  growths 
are  present  they  will  l>e  killed  much  sooner 
if  they  are  first  cut  down.  Livestock  pre- 
fers the  new  tender  regrowth. 

The  elimination  of  weeds  and  woody 
plants  and  prevention  of  further  growths 
will  conserve  irrigation  water  which  other- 
wise would  have  been  lost  through  transpi- 
ration. The  neat  appearance  of  grazed 
ditchbanks  stands  out  in  sharp  contrast  to 
jungles  of  weeds  prevalent  on  unpastured 
sections.  Rodents  which  live  on  weed  and 


tree  roots  do  not  frequent  pastured  ditches. 
Also,  gophers  and  ground  squirrels  do  not 
like  to  burrow  on  soil  tamped  down  by 
livestock. 

Perhaps  one  of  the  main  reasons  why 
ditchbank  pasturing  has  met  with  such 
great  favor  among  project  farmers  has  been 
that  the  very  means  of  reducing  their 
operation  and  maintenance  costs  and  weed 
prevention  on  crop  land  has  given  them 
additional  income. 

When  weeds  are  mowed,  burned,  grubbed 
or  treated  with  chemicals  year  after  year, 
you  only  get  the  satisfaction  of  temporarily 
eliminating  the  weeds.  But  when  livestock 
is  put  to  pasture  on  weed  banks,  these  other- 
wise waste  areas  are  converted  into  a  profit- 
able supplementary  pasture  and  the  weeds 
are  controlled  and  prevented  at  much  less 
cost  than  other  method-. 

Enthusiastic  reports  have  come  from  sev- 


eral sections  of  the  irrigated  West  showing 
how  farmers  have  been  able  to  support  more 
livestock  by  utilizing  ditchbank  pastim--. 
Many  have  used  these  grazing  areas  for  dry 
cows,  calves,  horses,  colts,  or  several  head 
of  sheep.  While  pasturing  with  horses  is 
not  favored  in  some  areas,  all  classes  of 
livestock  except  hogs  have  been  used. 
Hogs  should  not  be  permitted  on  ditch- 
banks  because  of  their  rooting  habits. 
Horses  like  to  swim  and  wade  in  the  dit<  In--. 
and  their  sharp  hoofs  may  damage  banks 
cut  through  light  soils,  or  those  unprotected 
by  sod. 

One  important  precaution  must  be  taken. 
You  have  to  control  ditchbank  grazing  as 
efficiently  as  any  other  well-managed  pas- 
ture. If  overgrazed,  bare  areas  and  even- 
tually new  crops  of  weeds  will  result  and 
the  entire  purpose  of  the  practice  will  be 
defeated. 


II  /ii/.   t,,p  on  tin.  ,1,1, 1, In, nl.  offer*  a  constant  menace. 


fence  them  in — .Sforfc  guard*  fare  ditch  rider»'  time. 
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In  most  areas  you  may  have  to  fence  the 
ditchbank  for  pasturing.  The  use  of  elec- 
tric fence  has  greatly  reduced  these  costs. 
Cattleguards,  to  save  the  ditchriders'  time 
in  opening  and  closing  gates,  are  also  desir- 
able. Many  farmers  who  have  ditches  with 
too  small  a  right-of-way  to  pay  to  fence  are 
still  taking  advantage  of  the  ditch  area  by 
setting  the  fence  back  on  their  property  for 
a  short  distance. 

Another  practice  which  is  growing  in 
popularity  is  the  placing  of  semipermanent 
pastures  adjacent  to  the  irrigation  ditches 
and  drains  passing  through  the  farm  unit. 
Many  irrigation  districts  have  found  ditch- 
bank  pasturing  so  valuable  in  reducing 
their  weed  control  costs  that  they  have 
assisted  the  farmers  and  created  more  in- 
terest by  furnishing  all  or  part  of  the 
fencing  and  cattleguard  materials. 

A  few  reasons  for  not  pasturing  ditch- 
banks  have  been  advanced  by  irrigation 
districts  which  have  not  given  the  practice 
a  thorough  trial.  No  doubt  some  of  them 
have  some  foundation. 

For  example,  in  sections  of  a  project 
where  irrigation  water  is  used  for  culinary 
purposes  it  is  not  difficult  to  realize  the 
desirability  of  excluding  animals  from  the 
ditches. 

Claims  have  also  been  made  that  heavy 
animals  tramp  loose  fills  and  unsodded 
stretches  into  the  water  section.  However, 
projects  which  have  established  an  exten- 
sive pasturing  program  state  that  the  small 
amount  of  damage  which  may  occur  is 
greatly  overbalanced  by  the  good  results 
and  general  lower  costs. 

As  most  of  the  bank  damage  is  caused 
when  animals  go  down  to  the  water  for  a 
drink  this  may  be  partially  overcome  by 
digging  a  sloping  ramp  in  the  cut  side  of 
the  ditch  or  in  a  section  w'here  the  bank  is 
sufficiently  wide  to  accommodate  such  a 
ramp.  The  animals  soon  learn  to  use  this 
more  gradual  slope. 

Several  projects  have  increased  the  for- 
age value  of  ditchbank  pastures  by  seeding 
tame  grasses.  Also,  if  livestock  is  withheld 
from  grazing  until  these  seedings  have 
formed  a  good  sod,  damage  to  the  banks  is 
prevented  or  greatly  reduced.  In  the  few 
areas  where  pasturing  is  not  feasible,  low- 
growing  tame  grasses  may  be  seeded  to 
replace  weed  pests.  Many  projects  are 
seeding  new  ditches  as  soon  as  they  are 
constructed  in  order  to  take  advantage  of 
the  seed  bed  thus  formed  and  to  establish  a 
desirable  cover  before  weed  competition 
develops.  This  will  help  stabilize  the  banks 
and  prevent  erosion,  and  a  good  pasture 
rather  than  weeds  will  be  available  for  the 
new  project  farmers. 

The  irrigated  areas  in  the  West  are  in 
general  becoming  more  weed  conscious. 
Irrigation  officials,  boards  of  directors,  and 
project  farmers  realize  more  than  ever  be- 
fore the  necessity  and  desirability  of  con- 
trolling and  preventing  weed  infestations. 
They  have  ample  proof  that  ditchbank 
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Weed  Warrior 


An  effective  device  for  removing  Russian 
thistle  weeds  from  irrigation  canals  has 
been  devised  on  the  Roza  division  of  the 
Yakima  project. 

It  consists  of  two  extension  teeth  which 
are  attached  to  the  bucket  of  a  truck- 
mounted  dragline  and  operated  on  the  bank 
as  a  fork.  When  weeds  "jam"  in  a  canal, 
the  pressure  of  the  water  on  the  face  of  the 
"jam"  oftentimes  packs  the  weeds  so  tightly 
that  they  can  be  walked  on  without  diffi- 
culty. For  working  out  the  plan,  Harry  J. 
Whetmore,  Bureau  watermaster,  and  Ray 
R.  Johnson,  dragline  operator,  each  won 
an  award  of  honorable  mention  and  $50  in 
cash  under  the  Interior  departmental  sug- 
gestion system. 

Each  of  the  extension  teeth  was  made 
from  two  pieces  of  steel,  %  inch  by  21/£ 
feet  by  3  feet  1  inch  in  size.  The  two 
pieces  of  steel  for  each  tooth  were  fitted 
over  a  dragline  tooth  so  that  they  met  at 
the  point  of  the  tooth  and  were  welded  to- 
gether from  the  point  to  the  end.  The  end 
of  each  tooth  was  pointed  for  about  2^2 


inches.  Holes  were  drilled  and  bolts  in- 
serted through  the  straps,  the  bucket  teeth, 
and  the  bucket  itself.  Thus  the  extensions 
were  held  and  strengthened  by  the  regular 
bucket  teeth.  The  teeth  extend  24  inches 
beyond  the  bucket. 

The  device  has  been  very  practical  on  the 
Roza  division  in  all  respects  except  that 
each  time  it  was  connected  to  the  bucket, 
the  bolts  holding  the  bucket  teeth  had  to  be 
cut  off.  While  excavating  rock,  the  bolt 
threads  became  so  damaged  that  the  nuts 
could  not  be  unscrewed. 

It  was  therefore  suggested  that  the  teeth 
be  made  from  4-  by  4-  by  %-inch  angles 
about  3  feet  long  and  pointed  at  the  end  for 
about  8  inches.  These  teeth  could  be 
bolted  in  the  corners  of  the  bucket  where 
the  bolts  would  not  be  damaged  while  dig- 
ging weeds.  The  extensions  could  be 
readily  attached  or  removed.  It  is  believed 
the  three  '34-inch  bolts  spaced  at  about  5 
inches  and  of  suitable  length  to  pass 
through  the  angle  and  the  bucket  would 
give  ample  strength  to  the  device. 


weeds  may  infest  farm  land,  increase  labor 
costs,  impair  the  efficiency  of  canals,  laterals 
and  drains  and  cause  numerous  other  opera- 
tion problems  and  maintenance  costs. 

Occasionally  uncontrollable  losses  occur 
on  irrigation  districts  which  makes  it  all 
the  more  important  that  everything  possible 
be  done  to  reduce  the  controllable  losses 
to  a  minimum.  For  this  reason  project 
officials  and  farmers  who  have  made  a  thor- 
ough study  of  ditchbank  pasturing  and  have 
given  it  a  comprehensive  trial  refuse  to  go 
back  to  more  expensive  and  less  profitable 
methods  of  ditchbank  weed  control. 


Boulder  Sets  Power  Mark 

Boulder  Dam  and  power  plant  which 
reached  its  tenth  anniversary  of  commer- 
cial power  generation,  holds  the  record  as  a 
power  producer  among  reclamation  proj- 
ects. By  December  of  1936,  3  months  after 
the  initial  unit  went  into  operation,  it  had 
produced  more  than  118  million  kilowatt- 
hours  of  energy  and  by  the  end  of  1946  had 
produced  a  grand  total  of  37,251,362,000 
kilowatt-hours.  That  amount  would  have 
been  adequate  to  provide  all  the  energy 
used  by  the  city  of  Chicago  for  a  period  of 
almost  7  years. 
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On  the  Rurvaii'a  Rio  Grande  project,  chrysanthemums 
bring  SI 00,000  a  year  to  the  Warnock  family 


by  Lloyd  E.  Mulligan,  Region  V,  Amarillo,  Tex. 


'Mum  is  the  word  on  the  135-acre  irri- 
gation farm  of  Mr.  and  Mrs.  Francis  J. 
Warnock  at  Ysleta,  Tex.,  in  the  lower  end 
of  the  Bureau's  Rio  Grande  project. 

'Mum — as  if  >ou  didn't  know — is  the 
florist's  name  for  chrysanthemum — the 
flower  so  extraordinarily  popular  with 
female  football  fans. 

A  horticulturist  since  high  school  days 
when  he  -|n-ciali/ed  in  growing  sweet  peas 
and  similar  small  species  of  flowers,  War- 
nock later  switched  to  chrysanthemums 
exclusively  because  of  their  increasing 
popularity  and  attractive  commercial  pos- 
sibilities. Mis  specialization  in  the  ele- 
gance of  the  rainbow's  flower  pot  began  20 
years  ago,  and  has  expanded  annually  to 
meet  increased  demands  from  florists 

till. .lljll.. nl    |||r    Yilinn. 

Warnnrk  i>  assisted  by  his  wife  in  the 
planting,  cultivation,  marketing  and  con- 
tinual effort  to  increase  the  pulchritude  of 
the  elegant  'mums  and  the  women  they 
adorn.  Thcx  im»  dr\cilr  Hi  acres  of  their 
fertile  irrigation  farm  In  production  of 
'mums  and  receive  $100,(HK)  annually  for 
their  effort.  Thf  Warnnck-'mum  i  iiml.m.i 
linn  i-  an  exceptional  illustration  ..I  \\li.il 
lli--  Mine. MI '-  ici  laniatinn  prngram  can  nn-.m 
!••  wc-lcm  f.miici-. 

From  the  lime  tin-  rooted  dixi-ion*  of 
culling*  are  planted  in  early  April  until 
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the  crop  is  harvested  and  shipped  in  the 
fall,  the  Warnocks  and  their  small  army  of 
floriculturists  and  common  laborers  are  as 
busy  as  bees.  The  Warnocks  use  a  rooted 
1 1  is  i-lim  for  plantings,  in  contrast  with  most 
growers,  who  prefer  rooted  cuttings.  The 
roots  are  started  in  the  three  hot  hou>i>. 
Kach  of  the  two  largest  buildings  spreads 
over  eight  acres.  A  2-acre  structure  is 
maintained  for  experimental  purposes. 

When  the  rooted  divisions  begin  to  grow 
i  he\  are  transplanted  to  open  fields  and  ir- 
rigation is  applied.  As  the  flowers  begin 
In  l>ii. I.  wooden  stakes  are  driven  into  the 
soil  to  help  support  the  sterns.  Skilled 
wnikiiien  tour  the  plants  daily  to  clip  ntf 
Miinii-ii.il-  -in. ill  I. ml-,  thereby  alloxving  all 
of  the  nourishment  to  flow  to  a  single  bud. 
ilm-  producing  the  one  large,  elegant  blos- 
som that  goes  to  market. 

As  the  flowers  approach  the   blooming 

cloth  hoiiM>  are  constructed  In  shelter 
ilii-ni  from  wind  and  tin-  Milting,  color-de- 
-iinxing  rays  of  the  sun.  The  houses  also 
pmx  idr  •.nine  prnleclinn  from  insect-,  which 
-I'i'iii  In  icceixe  -|iccial  bulletins  .il.oiil  the 
progress  nf  the  giowlh  nf  the  'llllllll  cinp. 
The  Wantodn,  Imwever.  keep  their  cxc- 
|M-C|(  d  Inr  the  fii«l  MLMI  of  in, eel  ainiie. 
and  incel  them  on  the  field  (if  battle  with 
in. .ili-iii  .i|i|.  ii.iin-  .mil  liiig'hiiinping  m-.  • 
lii  nli-.  \\  hen  the  graoboppen  arrive,  the 


Warnocks  call  upon  their  turkex    dixi-ion 
to  gobble  up  every  hopper  in  sight. 

The  hot  houses,  consisting  of  wooden 
frames  of  two-by-fours,  covered  on  tops  and 
sides  with  while  cotton  sacking,  allow  I  he 
Warnocks  lo  control  the  blooming  dates  of 
the  'mums  to  correspond  with  ni.uk.! 
demands. 

The  flowers  are  irrigated  once  a  week  dur- 
ing the  -umnici.  Howexer.  the  period  i- 
extended  to  every  15  days  with  the  cninini: 
,,f  full. 

Harvest-time  begins  in  October.  Moral 
w inkers  use  a  sharp  knife  for  cutting  the 
Mem  in  a  downward,  slanting  stroke,  which 
prexenl-  breakage  in  the  stem  and  allow- 
for  better  water  storage  in  the  flower. 

The  cut  llnwer-  thru  are  lukcn  inl"  the 
parkin::  Inm-e  and  placed  in  water-filled 
metal  container,  \\lnn-  ihcx  remain  until 
packed  for  shipment.  'Mums  arc  ~.i  In-.ix  v 
that  they  have  to  be  protected  from  them- 
-  IM--  while  in  transit.  Thi-x  aie  placed 
in  large  cardboard  Iwixes  and  lie  mi  l.iv.  i- 
<)(  xvadded  pajx-r.  wlmh  fnrm  a  ( -ii-hinn. 
Wooden  wedges  ate  in>eiled  in  the  shipping 
II..M-.  |o  -ii|.|».il  each  la\er  of  flnwci-  and 
di-lrihute  the  ucighl  exenlx.  thus  prexeiil- 
liiftiii):  or  crushing.  >i\  do/en  l.-ii-.-c 
'mums,  nr  eighl  do/en  ^mall  OIK -.  .in 
pai  keil  in  cadi  box.  In  order  In  iii-me 
moi-liiie.  H  e  i-  placed  in  cadi  bo\  prior 
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to  shipment  by  railway  express.  Under 
normal  conditions,  the  'mums  remain  fresh 
in  transit  from  4  to  10  days  without  addi- 
tional refrigeration. 

Frost  and  high  winds  generate  the  most 
anxiety  for  the  Warnocks,  and  of  the  two 
natural  dangers,  frost  is  the  worse.  A 
fairly  healthy  breath  of  frozen  air  kills  a 
'mum  "deader  than  a  doornail."  Smudge 
pots  have  been  used,  but  with  little  success. 

Chrysanthemum  culture  isn't  the  pretty 
picture  the  uninitiated  believe  it  to  be,  the 
Warnocks  avow.  In  a  strong  wind,  the 
cloth-covered  houses  have  a  tendency  to 
take  off  across  the  country  like  sail  boats 
in  a  regatta.  'Mum  growing  is  a  year- 
round  proposition  and  requires  year-round 
attention. 

After  the  crop  is  cut  and  shipped,  the 
residue  plants  are  chopped  off  with  a  hoe. 
The  roots  lie  dormant  in  the  ground  until 
the  following  spring,  when  they  begin  to 
root.  Then  it  is  'mum  planting  time  again. 

Thousands  of  week-end  visitors  are  not 
unusual  at  blossom-time  on  the  Warnock 
'mum  farm.  The  desert  flower-pot's  bloom- 
ing brilliancy  is  a  sight  for  eyes  weary  of 
parched  earth. 

"I  always  tell  the  visitors  about  the 
wonders  of  irrigation,"  said  Warnock. 
"Anybody  desiring  to  see  the  results  of 
reclamation  should  come  down  to  El  Paso 
and  12  miles  on  out  to  Ysleta.  We're 
mighty  happy  to  have  company,  and  it 
pleases  us  greatly  to  know  that  many  per- 
sons come  back  year  after  year  to  view  the 
beauty  of  our  work." 

Warnock's  irrigation  supply  flows  from 
Elephant  Butte  Reservoir  in  New  Mexico. 
The  155,000-acre  Rio  Grande  project  was 
constructed  by  the  Bureau  of  Reclamation 
in  the  rich  alluvial  bottom  land  along  the 
Rio  Grande,  where  Spanish  and  Indian 
settlement  and  irrigation  date  back  hun- 


Paclsed  irith  the  greatest  of  rare,  "Fragile"  is  th 


dreds  of  years.  The  untreated  water  feeds 
the  Warnock's  flowers  and  helps  them  pro- 
duce more  abundantly  than  would  be  pos- 
sible with  water  from  an  average  municipal 
system.  Moreover,  it  is  much  less  costly. 
Warnock  estimates  his  original  cost  for 
readying  his  16  acres  to  produce  chrysanthe- 
mums totaled  $4,000  an  acre.  However, 
after  the  initial  investment,  land  prepara- 


tion costs  were  no  longer  a  problem.  War- 
nock believes  his  is  the  most  extensive  com- 
mercial production  of  chrysanthemums  in 
the  Southwest,  and  the  only  one  in  the  world 
on  a  Reclamation  project.  The  firm's  slo- 
gan, "Best  in  the  Southwest,"  is  well  known 
among  national  florists.  The  Warnocks 
welcome  inquiries  about  their  farm. 
Thev're  not  at  all  mum  about  their  'mums. 


Cabins  of  cloth  prolong  the  blooming  season  and  assure  a  steadier  market. 
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AGRICULTURAL  GOALS  FOR 


1947 


1947  CROP  AND  LIVESTOCK  PRO 


COMMODITIES  BY  PLANTED  ACR 


Slate 

Sorghums 

Seeds— 

Corn                 Wheat 

Hay 

Oats 

Cotton 

Barley 

for 

Legumes         Flax 

grain 

and  grass 

Amona  .                                                                    41  ,000 

30,000 

290,000 

28,000 

160,000 

1  60,000 

57,000 

44,000            2! 

California                                                               70,000            800,000 

1  ,900,000 

550,000 

390,000 

1  ,800,000 

130,000 

43,000          16( 

Colorado                                                          850,000        1,850,000 

1,100,000 

250,000 

800,000 

300,000 

70,000 

Idaho                                                     .....                      1  ,300,000 

985,000 

191,000 

285,000 

70,000 

Monrana                                                             250,000        3,900,000 

1  ,360,000 

400,000 

900,000 

130,000  i      21< 

Nebraska                                                      7,960,000        4,200,000 

1,200,000 

2,600,000 

700,000 

125,000 

258,000 

J 

Nevada 

20,000 

180,000 

12,000 

24,000 

New  Mexico.  . 

150,000 

400,000 

190,000 

40,000 

130,000 

40,000 

250,000 

32,000 

North  Dakota 

1,400,000 

9,500,000 

850,000 

2,240,000 

2,700,000 

1,000 

75,000 

2,05( 

Oregon  . 
South  Dakota 

42,000 
3,900,000 

1,000,000 
3,450,000 

850,000 
700,000 

400,000 
3,000,000 

250,000 
1  ,800,000 

100,000 

53,000 
105,000 

1 
50( 

Texas                                                             4,200,000        6,000,000 

1,500,000 

1,875,000 

8,460,000 

312,000 

4,450,000 

92,000         12( 

Utah                                                                    30,000           300,000 

525,000 

48,000 

159,000 

42,100 

Washington                                                            32,000        2,750,000 

915,000 

270,000 

130,000 

6,100             1 

Wyoming                                                         100,000           275,000 

585,000 

145,000 

140,000 

103,000 

Total,  all  Western  States               19,025,000      35,775,000 

13,130,000 

1  2,049,000 

9,140,000 

10,200,000 

5,413,000 

1,123,200      3,07! 

Production  total  for  the  United  Stoles       91,550,000      70,700,000 

61,110,000 

44,669,000 

23,100,000 

1  3,084,000 

7,500,000 

6,515,000      5,00< 

Percent  of  Notional  totals  raited  in 

Western  State)                                                   20  8                  50  6 

21.5 

27.0 

39.6 

782 

72.2 

17.2 
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THE  RECLAMATION  I  u\ 


Personnel  and  Project  Directory 

UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR,  BUREAU  OF  RECLAMATION 
WASHINGTON  OFFICE:  United  States  Department  of  the  Interior,  Bureau  of  Reclamation, 


Michael  W.  Straus.  Commissioner 


Washington  25,  D.  C. 

Kenneth  Markwell,  Assistant  Commissioner 


William  E.  Warne,  Assistant  Commissioner 


Assistant  to  the  Commissioner— Engineering,  T.  W.  Mermel;  Assistant  to  the  Commissioner— Management,  Q.  S.  Ellsworth;  Chief  Counsel,  Clifford  E.  Fix;  Chief  Engineer  and  Director,  Branch 
of  Design  and  Construction,  Denver,  Colo.,  Walker  E.  Young;  Chief  Information  Officer,  Barrow  Lyons;  Chief  Personnel  Officer,  Glenn  D.  Thompson;  Acting  Chief  Progress  Control  Officer, 
Arnold  O.  Babb;  Director,  Branch  of  Operation  and  Maintenance,  Goodrich  W.  Lineweaver;  Director,  Branch  of  Power  Utilization,  Harvey  F.  McPhail;  Director,  Branch  of  Project  Planning, 
John  W.  Dixon,  Director  of  Finance,  William  F.  Kubaeh;  Director  of  Supply,  S.  W.  Crosthwait 

REGIONAL  OFFICES 
REGION  I:  Headquarters,  Post  Office  Box  937,  Reclamation  Building,  Fairgrounds,  Boise,  Idaho 

Regional  Director,  R.  J.  Newell;  Asiistant  Regional  Director,  J.  Lyle  Cunningham;  Assistant  Regional  Director,  H.  T.  Nelson;  Assistant  to  Regional  Director,  J.  S.  Moore;  Acting  Regional 
Engineer,  Branch  of  Design  and  Construction,  Wilfred  L.  Karrer;  Regional  0.  &  M.  Supervisor,  Branch  of  Operation  and  Maintenance,  W.  H.  Tuller;  Regional  Power  Manager,  Brandt 
of  Power  Utilization,  Don  S.  Campbell;  Regional  Planning  Engineer,  Branch  of  Project  Planning,  E.  N.  Torbert;  Regional  Finance  Officer,  Finance  Division,  A.  W.  Empie;  Regional  Infor- 
mation Officer,  Information  Division,  H.  C.  Blonk;  Regional  Land  Officer,  Land  Acquisition  Division,  W.  B.  Wallace;  Regional  Counsel,  Legal  Division,  H.  E.  Btinson;  Regional  Per- 
lonnel  Officer,  Personnel  Division,  V.  L.  Rushfeldt;  Regional  Progress  Control  Officer,  Progress  Control  Division,  R.  E.  McGowan;  Regional  Supply  Officer,  Supply  Division,  James  M. 
McCool 


0 

fficial  in  charge 

Name 

Title 

District  and  Project  Offices 
Central  Snake  River  district 

George  N.  Carter     . 

District  mnnftgpr 

Donald  S.  Walter 

F.  E  .  Oulet 

C  aid  well 

R  W  Adams 

Earl  Harmon 

Notus 

T.  E.  Nelson 

J.  E.  Spofford 

do 

Vale 

n.  r,  KAtfttiiim 

Columbia  River  district 

F.  A_  Banks 

IJ.  A.  Parker 

Ephrata,  Wash 

Coulee  Dam  division  __ 

Alvin  Darlft.nd 

do  

Coulee  Dam,  Wash. 

Deschutes 

C.  H.  Spencer... 

Construction  engineer 

Paul  A.  Jones 

Post  Office  Box  710    Kalispell    Mont 

Minkloka 

S.  R.  Marean 

Palisades                     

T    DnnnM  Jprmfin 

Project  engineer 

Post  Office  Box  1259,  Idaho  Falls,  Idaho 

Umatilla 

C.  L.  Tice 

D.  E.  Ball 

Yakima  Wash 

Yakima-Roza 

Harold  W.  Pease 

7#  2d  St.,  Yakima,  Wash. 

Rathdrum  Prairie 

Post  Office  Box  831,  Post  Falls  Unit  Coeur  d'Alene  Idaho 

Project  Planning  Offices 
Boise  (Central  Snake  River  district) 

Vern  Otter 

f 

Kalispell 

C.  8.  Hazen 

do 

Post  Office  Box  97  Kalispell,  Mont 

Medford 

F.  C.  Hart 

do 

Post  Office  Box  1389,  Medford,  Oreg. 

Loo  McAllister 

do 

460  N.  High  St.,  Salera,  Oreg. 

Walla  Walla 

M.  Boyd  Austin 

do 

Post  Office  Box  718  Walla  Walla  Wash. 

REGION  III  Headquarters,  Post  Office  Box  2511,  Old  Post  Office  Building,  Sacramento  10,  Calif. 

Regional  Director,  R.  L.  Boke;  Assistant  Regional  Director,  R.  S.  Calland;  Assistant  Regional  Director,  Phil  Dickinson;  Assistant  to  the  Regional  Director,  U.  J.  Oondron;  Regional  Engineer, 
Branch  of  Design  and  Construction,  A.  R.  McGinness;  Regional  O.  &  M.  Supervisor,  Branch  of  Operation  and  Maintenance,  J.  G.  Lindley;  Regional  Power  Manager,  Branch  of  Power  Utili- 
zation, B.  W.  Creim;  Regional  Planning  Engineer,  Branch  of  Project  Planning,  S.  A.  Kerr;  Regional  Finance  Officer,  Finance  Division,  J.  F.  Kastl;  Acting  Chief,  Land  and  Right  of  Way 
Office,  W.  E.  Seyfarth;  Regional,  Information  Officer,  Information  Division,  Max  Stern;  Regional  Counsel,  Legal  Division,  L.  O.  Graham;  Regional  Personnel  Officer,  Personnel  \Division* 
H.  F.  Osbome;  Regional  Supply  Officer,  Supply  Diviiion,  H.  F.  Halliday 


Official  in  charge 

Address 

Name 

Title 

District  and  Protect  Offices 
Delta  district 

C.  H.  Kadie,  Jr  

District  manager  

Post  Office  Box  1407,  Sacramento  10,  Calif. 
Post  Office  Box  312,  Klamath  Falls,  Oreg. 
Post  Office  Box  1270,  Merced,  Calif. 
Post  Office  Box  302,  Chioo,  Calif. 
Post  Office  Box  30,  114  Second  St.,  Colusa,  Calif. 
Redding,  Calif. 
Orland,  Calif. 
Post  Office  Box  1129,  Fresno,  Calif. 
2510  M  Street,  Bakcrsdeld,  Calif. 
Friant,  Calif. 
Post  Office  Box  1372,  1115  Eye  St.,  Modesto,  Calif. 
Tracy,  Calif. 
Post  Office  Box  1269,  E.  Acequla  and  S.  Bridge  Sts., 

201  La  Arcada  BIdg.,  1114  State  St.,  Santa  Barbara, 

Visalia,  Calif. 
Calif. 

Klamath  district 

do 

J  W  Rodner 

do            

Sacramento  Valley  district  
Colusa  
8basta  Dam  _  
Orland 

J.  K.  Carr  
O.  L.  Hudspeth  
I.C.Harris.  
E.  R.  Asdell  

Robert  B.  Cozzens 

Engineer  

Construction  engineer   ...      

Tulare  Basin  district 

District  manager  

Bakersfleld 

Field  office  superintendent  .  -  ...  _ 

Friant 

R.  K.  Durant      

Construction  engineer  

Jeffery  Nielsen 

Acting  field  office  superintendent  

Tracy  

Vlsalia 

G.  C.  Imrie  
W.  A.  Alexander  

Resident  engineer  

Acting  field  office  superintendent  

Project  Planning  Offices 
Santa  Barbara  

J.  H.  Ferttg  
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REGION  III  i  Headquarters,  Administration  Building,  Boulder  City,  Ner. 

Kulrnil  Director,  E.  A.  Morlti;  Attiitant  Regional  Director.  L.  R.  Douglass;  Altaian!  to  tin  Regional  Director,  J.  D.  Earl;  Regional  Engineer ,  Brandt  of  Detifn  and  Conttnutim,  C.  A.  Blsseli; 
Regional  O.  4  tl.  9mperritor.  Br  nek  of  Operation  and  Maintenance,  A.  B.  West;  Rtfimal  Potter  Manager,  Branch  of  Power  UMitaiion,  R.  V.  Spraeue;  Kegional  Planning  Kngineer,  Ilranck 
of  Project  Pinning.  E.  O.  Nbtten;  Regional  finance  Officer.  Finance  Ditition,  M.  E.  Rains;  Kegional  /n/of  ma/ion  Officer.  Information  Dintion.  W.  J.  Williams;  Chief.  Land  AarttitL 
Han  Dieition,  0. 1.  Littler;  Regional  Cnntel,  Leg*l  Dirition.  R.  J.  Coffoy;  C»fc/,  O^t«  Serricet  Section,  Supply  Dintion,  A.  O.  Risley;  Regional  Penonnel  Officer,  Pertonnel  Dirition,  M. 
H.  Mitchell;  Regional  Progreu  Control  Officer.  Profreu  Control  Office.  D.  A.  Dedel;  Chief,  Office  of  {torn  Control,  C.  P.  Vetter 


Official  in  charge 

Address 

Name 

Title 

Dittriet  and  Project  Offlctt 

Lower  Colorado  River  district  
AU-Amerioan  Canal  (Imperial  divi- 
sion). 

C/OSChella  _._.......„...._..__.___..... 

Qfls  (Construction) 

J.  K.  Rohrer  

O  W  Manly 

District  manager.         .       . 

Yuma,  Aril. 
Do. 

CoacbeUa,  Calif. 
Yuina,  Aril. 
Do. 
Do. 
Boulder  City,  Nev. 
Klngman,  Arit. 
Parker  Dam,  Calif. 
Blythe,  Calif. 
Phoenix,  ArU. 
Do. 
Escondldo,  Calif. 

Fire  Station,  Barstow,  Calif. 
Post  Office  Box  3S7,  414  West  3d  St.,  Escondldo.  Calif. 
County  Fair  Bldg.,  Post  Office  Box  008,  Holbrook,  Arlx. 
Johnson  Bldg.,  Overton,  Nev. 
313  North  Third  Ave.,  Security  Bid*.,  Phoenix,  Arlx. 
Post  Office  Box  60S,  53  N.  Main  St.,  St.  Oforge,  Utah. 

Engineer 

C.  B.  Hate  
T.  A.  Clark    

Construction  engineer 

..    do  

Gib  (O  A  M  ) 

J.  P.  Collopy     . 

Superintendent  . 

W.  A  Boettcber 

do 

Boolder  Canyon 

r.  P  rhrtatmtm 

Director  of  power  ..      . 

Darts  Dam 

H,  r,  Banmeier 

Construction  engineer 

Pmrk^r  P»m  Power                         .....  * 

8.  A.  McWUllams  

.do  

Blythe 

W.  W.  Qage 

•agtMajr 

Phoenix 

W.  E.  Stall  

...    do  

Phoenix  Substation 

O.  IT,  Vnngnm 

do  .-                      ... 

flu  Dtego 

R.  E.  Burnett 

do 

Project  Planning  Office* 
Barstow  

K.  R.  Smith  

do  

Escondldo  
Hoi  brook 

R.  E.  Burnett  

.do  

R.  N.  Parnell 

do    . 

Overton   .             

w.  p.  A<1»lr 

do  

Phoenix 

V.  E.  Larson 

Assistant  regional  planning  engineer  
Encinwr  - 

St.  George  

J.  D.  McCoy  

REGION  IV:  Headquarters,  32  Exchange  Place,  Post  Office  Box  360,  Salt  Lake  City  8,  Utah 

Regional  Director.  E.  O.  Larson:  Auiitant  to  Kegional  Director,  C.  D.  Woods;  Regional  Engineer,  Branch  of  Detign  and  Conttructim,  C.  H.  Carter;  Regional  O.  A  M.  Superritor,  Brandt  of 
Operation  nt  Maintenance,  D.  B.  Stuver;  Chief,  Resource!  and  Development,  Branch  of  Power  Utilization,  L.  E.  Mathews;  Regional  Planning  Engineer,  Brandt  of  Project  Planning,  Reid 
Jennan;  Rttionfl  Finance  Officer,  Finance  Diciiion,  F.  J.  Farrell;  Refional  Information  Officer,  Information  Ditition,  Mack  C.  Corbett;  Regional  Land  Officer,  Land  Acauintion  Ditition, 
N.  T.  Obon;  Rtfional  Cwnul,  Legal  Dirition,  J.  8.  McMaster;  Regional  Pertonnel  Officer,  Pertonnel  DMtion,  H.  O.  Mlgnon;  Procurement  Officer.  Suppli  Dirition.  E.  O.  Bywater 


Official  In  charge 

Address 

Name 

Title 

Prajte  Offlctt 

Grand  Valley 

T.  L.  Sundqulst 

Post  Office  Bldg.,  Grand  Junction,  Colo. 
Manoos,  Colo. 
48  East  Center  Street,  Post  Office  Box  204,  Logan,  Utah. 
Valledto  Dam,  Bayfleld,  Colo. 
303  Knight  Block,  Post  Office  Box  77,  Provo,  Utah. 
City  Hall,  Post  Office  Box  71,  Spanish  Fork,  Utah. 
(01  North  Park  Ave.,  Post  Office  Box  157,  Montrose,  Colo. 

Post  Office  Bldg.,  Poet  Office  Box  17V,  Canon  Olty,  Ner. 
Masonic  Bldg.,  Poet  Office  Box  840,  Durango,  Colo. 
310  Post  Office  Bldg.,  Post  Office  Box  87,  Grand  Junction,  Cote. 
Town  Hall,  Post  Office  Box  581.  Kemmerer,  Wyo. 
48  East  Center,  Post  Office  9B4,  Logan,  Utah. 
Pott  Office  Box  71,  City  Hall,  Spanish  Fork.  Utah. 
Central  School  Bldg.,  Poet  Office  Box  313,  Vernal,  Utah. 

Man  cos 

D.  H.  May        

^""jrtnictlnp  engineer  

Newton 

K.  J.  Wick 

Engineer 

Pine  RlTtr  .               

8.  F.  Newman        

PTOTO  Rivar 

L.  R.  Dunkley 

Project  engineer 

BooAsld    

P.  R.  Neeley     

Ares  engineer  

0.  F.  Bartholomew            j 

Economist 

Arta  PUnnrnf  Offieet 
Canon  City 

W  B  Slattery 

J.  J.  Heddennan      .  . 

Area  engineer      

Grand  Junction 

0.  H.  Jex  

do  -  

K«nmnr 

P.  B.  Delong     

do  ...    ..    

Loffta 

K,  r  Tbomai 

do 

Spanish  fork.    .  ...  

P.  K.  Neeley    

...  do.  

Vernal  

H.  E.  Nletoon.  

Engineer  

REGION  V<  Headquarters,  Post  Office  Box  1609,  Old  Post  Office  Building,  7th  and  Taylor,  Amarillo,  Texas 

Jg«|iml  »r«etor.  W.  R.  Nehon;  X«tlj<«!rt  Retionol  Dbtcttr.  A.  N.  Thompson;  AuUtant  t»  Jfc»*m«/  Director,  J.A.  Buchanan;  Atiittant  Regional  Engineer.  Branch  of  Dvlfn  nd  Qmttnt- 
He*.  O.  I.  Craft;  Refiontl  0.  A  M.  Superritor,  Brandt  of  Operation  and  Maintenance.  R.  8.  Bristol;  Regional  Power  Manager,  Brandt  of  Power  Visitation,  A.  H.  Sullivan;  Kefional  Pin- 
nint  fnttnitr.  Ortndt  of  Pr&ct  Plannini.  K.  T.  Giles;  AuiHant  Regional  Finance  Officer,  Finance  Dirition,  C.  L.  Harris:  Rational  Information  Officer,  Information  Dttition,  Q.  L. 
WOklMon;  Refianal  O«««J.  Ltfal  DMtton,  8.  L.  Balrd;  Regional  Pertonnel  Offlcff,  Pertonnel  Ditition,  H.  F.  Klrby;  Regional  Pntrett  Control  Officer,  Prorttt  Control  Offut,  D.  B. 
Burnett;  Rational  8af*t  Unfrneer.  Safrt,  Dirition.  A.  T.  Cromwell;  Regional  S»pp<r  Officer,  Supplt  IHtition,  I.  O.  Campbell 


0 

fflcial  In  charge 

Name 

Title 

JT»»10ib« 

Urn 

H.  K.  Robblns  . 

Constraotlon  anglmai      .           .  . 

Altos,  Okla. 

K.  J.  Walters.  Jr  

.    .do  

Balmor  hea,  Tex. 

Oartaoad 

T.  B,  Thonns      *    *  ....  . 

Acting  project  superintendent        ,    ,  , 

Carlsbad,  N.  Mex. 

Kleobaat  BotU  fmnr 

J.  H.  BhanruL  

Elephant  Butt*.  N.  Max. 

LeaCnM* 

K  8  Mayneld 

Las  CnMM,  K  Max. 

KtoOnads 

L  R.  Flock 

Profect  in  prrlnteodent. 

C.  8.  Oomthooat,  El  Paso,  Tex. 

tan  Irflto  VtOtr           _  .      . 

D.  M.  Forester  

Project  wirlneer 

117  Jefferson  St.,  Monte  Vista,  Colo. 

M.  M.  Starr     

Tucumcarl,  N.  Mai. 

V  alley  Orartty 

O  P  Baser 

MeAQen.  Tax, 

TsMs 

F  D  Poatle 

DlvWon  superintendent 

Yslata,Tex. 

>._-»,-.  f*  ,-.«••  />AA«« 
/      psj  /  .  .r*inv  '  i   -.  H 

*ftm|H  II  iue                ,     .     i^^..^^.... 

J.  L.  Molt  

Pott  Office  Box  98,  TJJ  N.  2nd  St.,  Albuquerque,  N. 

Max. 

AMtB 

L.  W.  Unit* 

Ultlefleld  Bldg.,  Austin.  Tex. 

M  0  Banter  

do 

Pott  Offlr*  Box  4M.  S18  Key  Bldf.,  Oklahoma  City. 

OMs. 

REGION  VI:  Headquarters,  Stapleton  Building,  Post  Office  Box  2130,  Billings,  Mont. 

Regional  Director,  H.  D.  Comstock;  Assistant  Regional  Director,  Kenneth  Vernon;  Acting  Assistant  to  Ike  Regional  Director,  H.  W.  Johnson;  Regional  Engineer,  Branch  of  Deiign  and  Con- 
struction, C.  G.  Anderson;  Regional  O.  &  M.  Superintendent,  Branch  of  Operation  and  Maintenance,  H.  H.  Johnson;  Regional  Power  Manager,  Branch  of  Power  Utilization,  J.  R. 
Walker;  Regional  Planning  Engineer,  Branch  of  Project  Planning,  C.  T.  Hinze;  Regional  Finance  Officer,  Finance  Division,  Duncan  Mills;  Regional  Information  Officer,  Information 
Division,  H.  I.  Sylten;  Regional  Land  Officer,  Land  Acquisition  Division,  W.  N.  McCormick;  Regional  Countel,  Legal  Dirision,  W.  J.  Burke;  Project  Development  Supervisor,  Missouri 
Batin  Project  Development  Staff,  William  E.  Rawlings;  Chief,  Report*  Staff,  Missouri  Basin  Reports,  Mills  E.  Hunger;  Regional  Penonnel  Officer,  Penonnel  Division,  Alfred  W.  Oaede; 
Assistant  Progress  Control  Officer,  Prof/rat  Control  Division,  Don  H.  Hufl;  Office  Manager,  Supply  Division,  Gerald  Fitigerald 


Official  in  charge 

Address 

Name 

Title 

Project  Office* 

Angnsfllrft  unit 

H.  V.  Hubbell  . 

Project  engineer 

Evans  Hotel,  Annex  Bldg.,  Post  Office  Box  12,  Hot  Springs,  S.  Dak. 
Federal  Bldg.,  Newell,  S.  Dak. 
Federal  Bldg.,  Post  Office  Box  1463,  Missoula,  Mont. 
Post  Office  Box  1111,  Thennopolis,  Wyo. 
Masonic  Temple  Bldg.,  Terry,  Mont. 
Post  Office  Box  1245,  Fort  Peck,  Mont. 
Masonic  Temple  Bldg.,  Terry,  Mont. 
Malta,  Mont. 
Evans  Hotel  Annex  Bldg.,  Post  Office  Box  812,  Hot  Springs,  S.  Dak. 
Post  Office  Bldg.,  Riverton,  Wyo. 
Federal  Bldg.,  Powell,  Wyo. 
Post  Office  Bldg.,  Cody,  Wyo. 
Federal  Bldg.,  Fairfleld,  Mont. 

Post  Office  Box  1264,  Billings,  Mont. 
Post  Office  Box  328,  First  National  Bank  Bldg.,  Bismarck,  N.  Dak. 
Gay  Bldg.,  Post  Office  Box  516,  Hardin,  Mont. 
Post  Office  Box  1164,  412  Federal  Bldg.,  Helena,  Mont. 
Wilbaux  Bldg.,  Post  Office  Box  720,  Miles  City,  Mont. 
Jacobson  Bldg.,  Post  Office  Box  1869,  Minot,  N.  Dak. 
Hyde  Bldg.,  Post  Office  Box  122,  Pierre,  S.  Dak. 
Court  House,  Post  Office  Box  971,  Wolf  Point,  Mont. 
1015  1st  Ave.  N.,  Post  Office  Box  1729,  Great  Falls,  Mont. 

Belle  Fourche 

8.  T.  Larsen 

Bitterroot-Missoula  Valley  

C.  R.  Whlpple  

Construction  engineer 

Rnysfin  At  Owl  Crept  units 

R.  8.  Lieurance 

Project  engineer 

Buffalo  Rapids 

J  W.  Orlrnwi 

Fort  Peck 

Allen  Mattison  

Resident  engineer 

Intake 

J.  W.  Orimra 

Milk  River 

H.  W.  Genger 

Rapid  Valley 

H.  V.  Hubbell  . 

Project  engineer 

D.  L.  Carmody 

do 

Shoshone  (0.  &  M.)  

L.  J.  Windle  

Superintendent    _ 

Sboshone-Heart  Mountain  (Construction)  . 

W.  F.  Kemp 

Construction  engineer 

C.  L.  Bailey 

Project  Planning  Offices 
Billings 

Carl  L.  Myers.  

Engineer  

Bismarck 

"Rrilfifl  Johnson 

do 

Hardin 

Frank  R.  Dickey 

do 

F.  V   Mnnro 

do 

Miles  City 

R.  B.  Kuebler 

do 

Minot.._  

George  J.  Cheney  

do  

Pierre-      . 

W.  W.  Baker    .    .. 

do  

Wolf  Point 

H.  W.  Mutch 

Acting  project  engineer 

Great  Falls 

T  R  Smith 

REGION  VII:  Headquarters,  501  Continental  Oil  Building,  Denver,  Colo. 

Regional  Director,'  E.  B.  Debler;  Assistant  Regional  Director,  Avery  A.  Batson;  Regional  Engineer,  Brunch  of  Deiign  and  Construction,  Walter  E.  Blomgren;  O.  &  M.  Supervisor, 
Branch  of  Operation  and  Maintenance,  John  N.  Spencer;  Power  Manager,  Branch  of  Power  Utilisation,  Harold  R.  Lee;  Planning  Engineer,  Branch  of  Project  Planning,  John  A.  Keimlg, 
Finance  Officer,  Finance  Division,  Carl  M.  Voyen;  Acting  Information  Officer,  Information  Division,  Maurice  V.  Mechau;  Land  Officer,  Land  Acquisition  Division,  Mark  W.  Radcllffe; 
Acting  Regional  Counsel,  Legal  Division,  Clarence  Eynon;  Personnel  Officer,  Personnel  DMsion,  Albert  R.  Novak;  Supply  Officer,  Supply  DMsion,  William  F.  Sha 


Official  in  charge 

Address 

Name 

Title 

District  and  Project  Offices 
North  Platte  River  district 

I.  J.  Matthews 

District  "iftTiftgftr 

Casper,  Wyo. 
Guernsey,  Wyo. 
Do. 
Seminoe  Dam,  Wyo. 
Box  616,  Hays,  Kans. 
Estes  Park,  Colo. 
Fort  Morgan,  Colo. 
Grand  Lake,  Colo. 
Kremmling,  Colo. 
Box  551,  Fort  Collins,  Colo. 
Loveland,  Colo. 
Box  737,  McCook,  Nebr. 
Imperial,  Nebr. 
Box  163,  Phllipsburg,  Kans. 
Ainsworth,  Nebr. 
Casper,  Wyo. 
Box  688,  Cheyenne,  Wyo. 

331  United  States  National  Bank  Bldg.,  Denver,  Colo. 
Grand  Island,  Nebr. 

Box  737,  McCook,  Nebr. 
Box  515,  Pueblo,  Colo. 

505  New  England  Bldg.,  Topeka,  Kans. 

W.  8  Francescato 

Clerk 

Kortes 

O  8  Rippon 

Seminole  Dam 

E.  J.  Walters 

General  foreman                      

Cedar  Bluffs 

O  E.  KJingensmlth 

Oolorado-Big  Thompson 

O.  H.  Howell 

_     do     

G.  W.  Hall 

Grand  Lake  

O.  R.  Hlghley 

Construction  engineer  

Green  Mountain  Dam  (0.  &  M.)  

W.  E.  Bumpas 

General  electric  foreman         .    

R  B  Ward 

Loveland  .       .  . 

Nat  C.  Brown 

Engineer.       .  .  

H.  E.  Robinson  

U.  V.  Engstrom 

Enders  Dam  _ 

Construction  engineer  

Klrwin.  . 

C.  E.  Klingensmitb 

0  E  Burdlck 

Casper  (North  Platte  Basin) 

I.  J.  Matthews 

District  m^nftpftf 

Cheyenne  (South  Pass  diversion  and 
Yampa-North      Platte     diversion 
project). 
Denver  (Blue  River-South  Platte) 

E.  H.  George 

J.  H.  Knights 

do    .                       

Grand   Island   (Platte  River  Investiga- 
tions). 
McCook  (Republican  River  division)  
Pueblo  (Gunnlson-Arkansas  and  Upper 
Arkansas  River  Basin). 
Topeka  (Kansas  River  Investigations)  

P  L  Harley 

do 

H  E  Robinson 

Project  engineer                    

B  F  Powell 

W.  C.  Brady  

Projects  or  Divisions  of  Projects  of  Bureau  of  Reclamation  Operated  by  Water  Users 


Protect 

Organization 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Address 

Baker 

Lower  Powder  River  irrigation  district        .  . 

Baker,  Ores; 

Stewart  Dolby... 
Pearl  Wlloox  

Forrest  Sower  
C.  W.  Holmes 

President.... 
Superintend- 
ent. 
Manager  
Superintend- 
ent. 
Manager  
President  
Superintend- 
ent. 
President 

Marion  Hewlett 
EWeW.  Oliva  ... 

L.  P.Jensen  
H.  W.  Van  Slyke 

Harold  Harsh.... 
J.  M.  Shlvely.... 
Ralph  L.  Schefler 

A.  M.  Lannlng  
C.  J.  McConnlck 

Clarence  L.  Young 
H.S.Elliott  
Lamont  M.  Allan 

Leland  W.  Pette- 
grew. 
J  F  Heyden 

Keating,  Oreg. 
Hamilton,  Mont. 

Boise,  Idaho. 
Notus,  Idaho. 

Huntington,  Oreg. 
Redmond,  Oreg. 
Huson,  Mont. 

Austin,  Colo. 
Grand      Junction, 
Colo. 
Lovelock,  Nev. 
Ballantine,  Mont. 
WellsvUle,  Utah. 

Bonanu,  Oreg. 
Do. 

Sidney,  Mont. 
Chinook.  Mont 
Do. 
Harlem,  Mont. 
Chinook,  Mont. 

De. 

Rupert,  Idaho. 
Burley,  Idaho. 
Goodinc.  Idaho. 
St.  Anthony,  Idaho. 
Roosevelt,  Utah. 

Fallon,  Nev. 
Newton  ,  Utah 

Mitchell,  Nebr. 
Qerlng,  Nebr. 

Torrlngton,  Wyo. 
Bridgeport,  Nebr. 

Brtgham  City, 
Utah. 
Okanogan,    Wash. 
Oxford.  Colo. 
Provo,  Utah. 
Phoenix,  Arii 

Ephralm,  Utah. 

Spring  City,  Utah. 
Price,  Utah. 
Powell,  Wyo. 
Deaver,  Wyo. 
Stanfleld.  Oreg. 

Payson.  rt»h. 
Fort  Shaw.  Mont. 
Falrfleld.  Mont. 
Reno.  Nev. 
Ilerntlslon.  Oreg. 
Irrtgon,  Oref  . 
Mootrose.  Colo.f 

Ogden.  Utah. 
Bermlston,  Ores;. 
Ellen  burg.  Wash. 
Sunnyslde.  Wash. 

Bitter  Root 
Boise  (Arrowrock  division) 

Bitter  Root  Irrlcation  district 

Hamilton,  Mont. 

Boise,  Idaho  
N'otus,  Idaho  

Heietord,  Oreg... 
Redmond,  Oreg. 
Frenchtown  , 
Mont. 
Austin,  Colo  
(Irani!    Junction, 
Colo. 
Lovelock,  Nev  
Ballantlne,  Mont_ 
Hyrura,  Utah  

Bonanza,  Oreg  
do 

Boise  (Notni  division) 

Black  Canyon  Irrigation  district.  

Burnt  River  irrigation  district  

Edward  8ollivan_ 

Drschutes  (Crane  Prairie  Storage)  

Frenchtown  irrigation  district  

Tom  Schefler  

A.  P.  Starr  
D.  O.  Leslie 

Orchard  City  irrigation  district  

Grand  Valley  Orchard  Meat 

Orchard  Mesa  in  igation  district  . 

Superintend- 
ent. 
do  
Manager  
Superintend- 
ent. 
President  

do 

Humboldt          

Penning  County  water  conservation  district  .  . 
Huntlry  project  irrigation  district  

Peter  F.  Anker... 
A.  J.  Bowman  

NorvalT.  Kitchen 

R.  E.Thomas  

Donald  V.  Phil- 
pott. 
Axel  Persson 

HunUey                          ___-_--.-- 

South  Cache  Water  Users  Association  

Dunath  (Langell  Valley  division).... 

Langell  Valley  Irrigation  district      .  .  . 

Horsefly  irrigation  district           

Sidney,  Mont  
Chinook,  Mont... 
do 

Manager  
President  
do 

Axel  Persson  
Mrs.  A.  L.  Benton 
M.  A.  McCarthy  . 
LeRoy  O.  Powell. 
J.  F.  Sharpies  

H.  M.  Montgom- 
ery. 

O.  E.  Nickerson  . 
Frank  O.Redfleld. 
Ida  M.  Johnson. 
John  T.  White 
Louie  Galloway... 

H.  W.  Emery  

Joseph    R.     Tud- 
den  ham. 
Joe  F.  Osbaok  
Charles  G.  Kling- 
man. 
Mary  E.  Rarrach. 
Mrs.    Mabel    J. 
Thompson. 
William  T.  Bavta 

Milk  Hirer  (Chinook  division) 

Alfalfa  Valley  irrigation  district 

Mlnldoka  (Gravity  division)  

Fort  Belknap  irrigation  district      . 

Harlem,  Mont  
Zurich,  Mont  

Chinook,  Mont... 

Rupert,  Idaho  
Burley,  Idaho  
Qooding,  Idaho.  .  . 
St.  Anthony,  Idaho 
Roosevelt,  Utah.. 

Fallon,  Nev  .    . 

Thos.  M.  Everett. 
J  O  Wilson 

do  

Superintend- 
ent. 
President  

Paradise  Valley  irrigation  district 

Zurich  Irrigation  district 

C.  A.  Watkins  

Roy  Cunningham. 
Hugh  L.Crawford. 
S.  T.  Beer  
Melvin  Luke  
Louie  Galloway... 

Phillip  Hiibel  
M.  R.  Cooler,  Jr.. 
O.  H.  Storm  .  . 

Mlnidoka  Irrigation  district 

Burley  Irrigation  district            .    ..  . 

do  
do 

Mlnldoka  (Qoodlni  division) 

American  Falls  Reservoir  district  No.  I  

Minldoka  (Upper  Snake  River) 

Front-Madison  Irrigation  district 

do  

Superintend- 
ent. 
Superintend- 
ent. 
President  

Manager 

Moon  Lake                            -    --  • 

Moon  Lake  Water  Used  Association  

New  lands                                   

Truckee-Carson  irrigation  district  

\,.-A  -,,..                            .    

Newton  Water  Users  Association  
Pathflnder  irrigation  district  

Newton,  Utah  
Mitchell,  Nebr 

North  Platte  (Interstate  division)  
North  Platte  (Fort  Laiamie  division). 

North  Ptotte  (Nortbpert  dlvWoo)... 
Of  den  River                 

Qering-Fort  Laramie  Irrigation  district  .. 

Gering,  Nebr 

T.  P.  Winchell.... 

Austin  P.  Russell 
Mark  Iddlngs  

Superintend- 
ent. 
do  
..     do 

Torrfngton  Wyo.. 
Northport,  Nebr  . 

Ogden,  Utah  

North  port  Irrigation  district  

Ogden  River  Water  Users  Association  

David  A.  Scott.... 

N.  D.  Thorp  
Roland  Campbell. 
J  W.  UUlman.... 
H.  J.  Lawson  

Ooerge  A.  Jorgen- 
sen. 
Vivian  Lanen  
Ray  Walters 

....  do  

Okanotmn  Irrigation  district  
Pine  River  in  igation  district  
Provo  River  Water  Users  Association. 
Salt  River  Valley  Water  Users  Association  

Okanogan,  Wash 
Baytleld,  Colo  
Provo,  Utah  
Phoenix,  Arit 

Ephralm,  Utah  

Spring  City,  Utah 
Price,  Utah 

Manager  
President  
....do  
Superintend- 
ent. 
President  

....do  
..  do   .  . 

N.D.  Throp  
James  F.  Gore  
E.A.Jacob  
T.  C.  Henshaw... 

Joseph  H.  Thomp- 
son. 
James  W.  Blaln... 
J.  Bracken  Lee  
Harry  Barrows  
William  P.  Pwbler. 
Mabel  M.    Rich- 
ards. 
Robert  E.  Huber. 
A.  It   Hanson 
H.  P.  Wanrrn 
Geo.  L.Ferris 
Roy  W.  McNeal 
llouthton 
H.  D  Galloway 

11.  I>.  Harris 
J.  D.  Coritaa  
0.  L.  Starling 
Pauline  Osurhont 

Pine  River                       

Provo  River  (Deer  Creek  division)  .... 
Salt  River                       

Senpete  (Ephralro  division) 

flenp't*  (Sprint  r*lly  division) 

Boofleld 

Carbon  water  conservancy  district      .   , 

BhMhMM  m*rUnrt  dlvlfioo) 

Powell,  Wyo  
Deaver,  Wyo  
Stanfleld,  One.... 

Payson.  Utah 
Fort  Shaw,  Mont. 
Falrfleld,  Mom 
Reno,  Nev 
Hermlston,  Oreg 
Irricon.  Orrr 
Moo  trose,  Colo... 

Ogden,  Utah 
HermUton,  Ore*. 
KUeoaborg.  Wash 
a—  —  —  —  -i,*-   WUK 

PWtff9O9,    "  MM 

Everett  Stout 
Robert  W.  Flfleld 
Al  Him 

William  Grotegut 
A.  R.  Hanson  
D.  R.  Da  vies  
John  D.  Franklin. 
Roy  W.MoNeal  . 
A.  C.  Houghton 

Manager  
do 

fthoehone  (Krannl*  division) 

Dover  Irritation  district 

Stanfleld  Irrigation  district 

Superintend- 
ent. 
President  
Manager  

Prwlclrnt 
Manager  
....do  
do 

Strawberry  VaOey 

Btiiwberry  Water  Users  Association  

fg,.  River  (Port  Shew  division) 

Fort  Shaw  Irrigation  district          

Waeboe  County  water  conservation  district.     .  . 
HermttoD  Irrigation  dMtkt 

TTnMtfltj  (1TM  division) 

Wes*  Extension  bilgation  district  

Uneoropahcre  Valley  Water  Users  Association  . 
Weber  River  Water  UMTS  AModatlon 

Jesse  R.  Thomp- 
son. 
D.  D.  Harris  
J.  D.  Corliss  
O.  I..  Stirling.  .. 

....do  

....do  
....do. 
do 

Weber  RlT«r  (Halt  Lake  BMtn) 

Westlend                             

Weattead  Irrigation  district  

Yaklma    (KlttlUilrtlTlftonl 

Klttlte*  reclamation  district            

ftannyrid*  Valley  krifmUoa  dk4riet    .  .. 

B.  O.Jemea  

....do 

WHEN  the  Secretary  of  Agriculture  an- 
nounced the  1947  agricultural  acreage 
goals,  what  did  it  mean  to  the  reclamation- 
istsof  the  West? 

During  the  war  years  crop  production  on 
the  operating  Federal  reclamation  projects 
followed  the  requested  annual  shifts  in 
crops  planted  very  closely.  A  review  of 
the  1945  crops  grown  on  reclamation  proj- 
ects shows  that  reclamation  farmers  pro- 
duced much-needed  food,  forage,  seed  and 
livestock  to  meet  critical  shortages.  An  an- 
alysis of  the  1947  goals  indicates  that  the 
important  crops  grown  on  reclamation 
projects  are  still  needed  on  a  sustained  or  a 
stepped-up  production  basis. 

The  Secretary  of  Agriculture  has  set  high 
goals  for  the  farmers  of  the  United  States. 
According  to  his  announcement,  the  final 
farm  production  goals  for  1947  call  for  a 
total  planted  acreage  in  the  United  States 
of  356,893,000  acres  to  meet  the  food  and 
fiber  requirements  of  the  Nation.  This  is 
substantially  higher  than  the  345,111,000 
acres  planted  in  1946.  and  the  prewar 
average  of  341.605,000  planted  acres. 

These  final  goals  take  into  consideration 
the  record  output  of  1946  crops,  the  need 
for  increased  plantings  of  flaxseed,  and 
recommendations  made  by  State  councils 
of  the  United  States  Department  of  Agri- 
culture. 

Final  goals  have  also  been  set  for  live- 
stock and  livestock  products. 

In  connection  with  the  1947  schedule 
calling  for  top  production.  Secretary  An- 
derson has  said: 


The  production  job  farmers  face  next  year  is 
fourfold.  We  must  produce  to  meet  the  needs  of 
strong  domestic  demand  and  to  supply  some  of  the 
foods  and  other  farm  products  still  badly  needed 
in  war-devastated  areas.  Added  to  these  is  the 
job  of  starting  to  build  up  reserves  of  certain 
commodities,  and  the  compelling  need  to  work 
again  toward  a  sounder  program  of  proper  land 
use  and  soil  conservation. 

The  cultivated  acreage  on  reclamation 
projects  will  total  only  1.26  percent  of  the 
national  acreage  and  according  to  prelimi- 
nary reports  of  1946  acreages,  about  3.62 
percent  of  the  acreage  in  the  Western  States. 

The  table  at  the  bottom  of  this  page  shows 
what  the  Department  of  Agriculture  is  call- 
ing for  in  crop  production  in  the  Western 
States,  so  that  reclamation  farmers  can 
scrutinize  these  agricultural  goals.  They 
can  then  form  some  idea  as  to  how  the  crops 
which  they  are  growing  fit  into  the  total 
agricultural  picture  for  the  West  and  the 
country  as  a  whole. 

Compared  with  1946  figures,  the  1947 
goals  fluctuate.  Much  more  cotton,  flax, 
dry  beans,  soybeans,  barley,  and  grain 
sorghums  are  called  for.  But  farmers  are 
asked  to  cut  down  on  corn,  oats,  dry  peas, 
peanuts,  potatoes,  and  truck  crops.  Sub- 
stantial shifts  from  certain  war-emphasized 
crops  are  requested  in  some  areas,  while  in 
others  suggested  changes  in  crop  goals  will 
necessitate  a  fuller  use  of  the  land. 

The  sugar  beet  acreage  called  for,  or 
1,069,000  acres,  is  15  percent  greater  than 
that  planted  in  1946.  A  price  of  $14.50 
per  ton  of  beets  has  been  guaranteed,  which 
is  $1  per  ton  more  than  the  1946  price. 


FEDERAL      RECLAMATION 
PROJECTS 


Commodity 

1945 
acreage 
in  cul- 
tivation 

Percent 
of  total 
United 
States 
acreage 
in  1945 

Wheat 

271  723 

0  4 

Rye    

15  481 

8 

Dry  beans 

1  57  255 

100 

Corn  . 

55  564 

05 

Oats    

144  576 

3 

Barley    . 

326  715 

3  2 

Cotton 

1  66  709 

9 

Sugar  beets 

180  803 

25  2 

Potatoes  (all) 

265  841 

9  4 

Sweetpotatoes  .  .     .  . 

849 

1 

Truck  crops  (all) 

181  816 

4  7 

Alfalfa  hay  

1  ,1  26,646 

7.6 

Total   acreage  .  .  . 

4,195,732 

1.2 

Continuing  large  requirements  for  linseed 
oil  have  brought  about  a  boost  in  the  sup- 
port price  of  flaxseed  to  $6  a  bushel,  U.  S. 
No.  1,  Minneapolis  basis. 

When  you  compare  the  crops  actually 
grown  on  Federal  reclamation  projects  with 
the  total  grown  by  the  Nation's  farmers  in 
1945  (a  record-breaking  crop  year),  you 
can  see  that  the  specific  crops  do  not  consti- 
tute any  sizable  portion  of  the  total  planted 
acreages  throughout  the  Nation. 
(Continued  on  page  63) 
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LIVESTOCK 


toes 

Rye 

Diy  beans 

Sugar 
beets 

Dry  peas 

Chickens 

Turkeys 

Sheep 
and 
lambs 

Cows 
(dairy) 

Cows 
(beef) 

Hogs 

Bees 
(colonies) 

t,600 

18  000 

760  000 

1  00  000 

524  000 

50  000 

464  000 

4  000 

69  000 

,700 

10,000 

377,000 

180,000 

21,200,000 

3,700,000 

1,855,000 

830,000 

546,000 

61  ,000 

470,000 

i,200 
>,300 
>,100 
i,400 
i,000 
1,900 

60,000 
6,000 
30,000 
300,000 

5,000 

350,000 
1  50,000 
30,000 
70,000 

270,000 

200,000 
95,000 
88,000 
80,000 
500 
500 

30,000 
28^000 

5,600,000 
3,800,000 
4,200,000 
28,000,000 
390,000 
1,320000 

900,000 
300,000 
300,000 
1  ,450,000 
50,000 
60,000 

1  ,500,000 
1  ,050,000 
2,160,000 
200,000 
550,000 
1  ,500,000 

21  1  ,000 
220,000 
140,000 
550,000 
18,000 
61  ,000 

550,000 
146,000 
680,000 
902,000 
193,000 
652,000 

48,000 
33,000 
32,000 
531,000 
4,000 
9,000 

79,000 
1  70,000 
56,000 
64,000 
1  4,000 
1  9,000 

>,900 
MOO 
),200 
5,500 

400,000 
38,000 
400,000 
20,000 

1,000 
1,000 

4,000 

18,000 
22,000 
10,000 
1,500 

10,000 
22,000 

1  0,000,000 
4,500,000 
1  4,500,000 
35,260,000 

1  ,200,000 
2,100,000 
500,000 
4,400,000 

630,000 
729,000 
1  ,1  40,000 
9,575,000 

465,000 
231,000 
401  ,000 
1  ,320,000 

319,000 
326,000 
573,000 
2,700,000 

144,000 
25,000 
375,000 
1  98,000 

25,000 
72,000 
20,000 
292,000 

5,100 

8,000 

7,000 

50,000 

2,670,000 

1,850,000 

1  ,930,000 

1  1  0,000 

135,000 

1  2,000 

55,000 

J,600 
i,000 

16,000 
1  0  000 

4,000 
80,000 

17,000 
55,000 

235,000 

8,240,000 
1  ,600,000 

1  ,500,000 
200,000 

325,000 
2,450,000 

335,000 
65,000 

1  37,000 
442,000 

26,000 
1  2,000 

70,000 
44,000 

i,900 
>,800 

30.7 

1,303,000 
2,374,000 

54.9 

1  ,362,000 
2,1  50,000 

63.3 

817,500 
1  ,069,000 

76.5 

325,000 
478,000 

68.0 

1  42,040,000 
677,110,000 

21.0 

18,610,000 
40,666,000 

45.8 

26,118,000 
35,299,000 

74.0 

5,007,000 
24,41  8,000 

20.5 

8,765,000 
1  4,861  ,000 

59.0 

1,514,000 
9,162,000 

16.5 

1,519,000 
6,151,000 

24.7 
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Investment 


How  irrigation  played   iln-  major  role 
in  providing  a  profitable  and   r.-«  onl- 

l.i  .•iiUini;     li;n-\,-«.i     in     the     Southwest 


by  John  P.  Woodward, 

Chief,  Project     l>  ii'i  iri>->.    Hegitm    V, 
Amarillo,  Tex. 

Irrigation  paid  off  to  the  tune  of  $43,000,- 

000  on  four  region  V  Bureau  of  Reclamation 
projects  in  1946.     This  was  the  gross  in- 
come of  crops,  livestock,  and  livestock  prod- 
ucts produced  on   184,608  irrigated  acres 
mi  the  Bureau's  Rio  Grande  project  in  New 
Mexico  and  Texas,  the  Carlsbad  project  in 
southeastern  New  Mexico,  the  Tucumcari 
project  in  east  central  New  Mexico,  and  the 
Allus  project  in  Oklahoma. 

Dollars  Roll  In 

The  multimillions  rolled  into  irrigation 
farmers'  coffers  in  a  year  when  many  parts 
of  the  Southwest  were  experiencing  some  of 
the  worst  drought  conditions  and  water 
shortages  within  the  past  decade.  Rainfall 
was  below  normal  for  most  of  the  summer 
months  and  continued  hot  weather  lowered 
water  supplies  to  a  critical  point.  But  with 
irrigation  water  available  the  hot,  dry 
weather  was  ideal  for  early  harvesting  of 
cotton.  As  irrigation  farmers  were  able 
to  unload  their  cotton  when  market  prices 
WIT i-  high,  income  from  this  crop  soared  to 
record  figures. 

King  cotton  ruled  the  Rio  Grande  project 
in  1946  when  values  of  the  fleecy  staple  in 
the  Messila  and  El  Paso  Valleys  below 

1  lf|>li. ml  Until-  Dam,  completed  in  I'lld  1>\ 

i  In-  I  In  H-. I  n.  reached  an  all-time  record  of 
$31, 353,471,  an  increase  nf  -I  l.">!M),OOover 
the  1945  income. 

I  "lal  value  of  all  crops  grown  on  this 
project  was  $38,771,051,  also  an  all-time 
mark.  The  income  from  the  156,567  irri- 
gated acres  in  cultivation  averaged  $247.47 
per  acre.  Sales  of  livestock  and  live-lm  k 
products  increased  gro—  return-  to  ^\n. 
•  _'i{.  Crop  \alue>  for  the  banner  year 
KITI-  ill... ill  double  tin-  {.TO  —  •  on-li  llction 
i  ..-I  'if  tin-  entire  project  to  dale. 

At  Carlsbad.  N.  Mex.,  another  Bureau  of 
Reclamation  project  reported  a  near-rei  ..i.l 
year  with  1946  cro(»  valued  at  *  I. 'Mil..1.:  Hi. 
an  average  of  $99.95  per  irrigated  ten, 
Thcur  figure*  are  all  the  mure  impie— IM 
when  it  is  reali/ed  lhe\  were  achieved  in  a 
year  of  drought  wlmli  re-iili,-d  in  w.ilrr 
-hnrtauc*  i"  the  w.it.i  -lied  ami  on  the 
project.  i|e-i  nlii-il  a-  "ihr  MIII-I  111  III-IOM." 
\.ilin--  111  the  2U.INIO  acres  irrigated  in  the 
Carlsbad  di-trii  I  wi-ri-  RHpMMd  only  l>\ 
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Street  piitntnes  nienri  Mice!  rerenue. 


the  $1,988,546  report  of  1919  and  the  rec- 
ord $2,239,908  income  of  1924. 

At  Carlsbad,  cotton  also  was  the  major 
product,  accounting  for  $1,177,815  of  the 
total  revenue.  The  8,535  acres  planted  to 
cotton  produced  6.263  bales  valued  at 
$939,540  and  2,647  tons  of  seed  worth 
$238,27o. 

Bureau  of  Reclamation  projects  at  Tu- 
i  mm  ;ni  and  Altus  entered  tin-  pioilin  linn 
stage  for  the  first  time  in  1946.  At  Tu- 
cumcari. 2..">26  irrigated  acres  in  the  Anli 
Hurlc\  i  i.ii-i-i\.ini  \  di-tricl  produced  crop- 
\.ilned  at  $216.108.51,  an  average  of  $8 
IMT  acre.  By  the  end  of  1947  the  Bureau  is 
-i  lieduleil  In  have  Completed  at  Tin  -mill  .11 1 
i  OM-IIIII  limi  of  facilitic-  for  the  irrigation 
of  2.~>.(KM)  acres  uj||,  ,,|,.,,ii  (,.(HM) 
uctually  receiving  winter  for  I'MT  i-rops. 
I  In-  piojert  contain:*  45.000  irrigable  arn  ft, 

\\hile  irrigated  acreage  wns  small  at 
Minn  in  l'U<i.  the  compHrison  Ix-twcen  re- 
Mini-  from  irrigated  and  nonirrig.il'  •!  .i<  M 
was  significant.  The  value  of  crops  raised 


on  451  irrigated  acres  averaged  S  13(1.72 
compared  to  a  $22.09  average  on  surround- 
ing nonirrigated  farms.  Water  for  the 
project  i-  stored  behind  Altus  Dam.  com- 
pleted In  the  Bureau  carl\  in  1'Md.  I  hi 
inalely  about  ."i.'i.(HHl  acre-  will  rei  eive 
water.  Facilities  for  the  irrigation  of  ap- 
proximately 2IUMM)  acres  arc  -chedulcd  to 
In-  coii-liiieled  in  I'HT.  wild  from  !i.(MM»  In 
III. (MM)  acres  actually  receiving  water  dur- 
ing the  grow  ing  -ca-<ni. 

\fter  scattered  hail  -toim-  in  \la\. 
wealli-  r  condition-  ill  the  Rio  Grande  proj- 
•  it  .in-. i  wen-  ideal  for  growing,  and  per- 
mitted rapid  and  iinintei  •iiipled  i  -niton  pick- 
ing during  har\est.  Thi-  cmibled  nm-l  of 
the  gin-  to  i  lo-c  in  mid-January  while  ordi- 
narily the  imp  i-  not  completely  gim-eil 
In-fore  the  latter  part  of  Kebriiai  \ . 

Market  ptiee-  were  higher  for  all  general 
i  iop«.  |i.niii  ul.nlv  i  nttiin  and  alfalfa  which 
wi  n  iM,.Mii  on  "Kl  peneiil  of  the  eiiltixali  <l 
Rio  Grande  area.  The  average  price  for 
Acala  cotton  wa-  SI  72. .id.  compared  to 

Tin    KHI  \M  M  HIN    KIM 


$117  a  bale  in  1945.  Alfalfa  at  $27.42  a 
ton  was  considerably  higher  than  the  previ- 
ous year's  average  of  $18.95.  Long  staple 
cotton  brought  $250  a  bale  in  1946  and 
$215  a  bale  in  1945.  Seed  averaged  $84 
a  ton  compared  to  $60  for  Acala  and  $63 
for  long  staple  seed  in  1945. 

The  Rio  Grande  project  produced 
152,282  bales  of  cotton  in  1946,  an  increase 
of  34,735  bales  over  the  previous  year. 
Production  of  long  staple,  once  a  substan- 
tial part  of  the  total,  has  declined.  Long 
staple  production  was  only  935  bales.  The 
remainder  was  Acala,  which  averaged  1.45 
bales  to  the  acre  on  104,048  acres.  Value 
of  Acala  cotton  seed  and  lint  combined 
averaged  $289.74  per  acre. 

Alfalfa  was  second  to  cotton  in  value  in 
the  Rio  Grande  project  area.  This  feed 
crop  averaged  4.4  tons  an  acre  from  35.739 
acres.  Total  income  from  alfalfa  was 
$4,309,668,  an  average  of  $120.59  per  acre. 
Other  hay  planted  on  434  acres  was  valued 
at  $25,253. 

The  7.635  acres  devoted  to  vegetable  and 
truck  crops  grossed  $1,500,715  for  a  per 
acre  average  of  $196.55. 

The  cereal  group  was  produced  on  3,501 
acres  from  which  a  $201,383  crop  was  har- 
vested. Seed  crops  on  2.577  acres  were 
valued  at  .$410,481.  Fruits  and  nuts  proved 
the  least  profitable  crops  when  4,500  acres 
grossed  $295,615  for  an  average  of  $65.70 
per  acre. 

A  specialty  crop  of  flowers  topped  the 
Rio  Grande  project  area  in  per  acre  revenue. 
Flowers  on  22  acres  had  a  value  of  $58,850, 
or  $2,675  per  acre.  Nursery  stock  on  59 
acres  was  valued  at  $29,068,  a  per  acre  aver- 
age of  $492.67. 

Through  good  years  and  bad,  irrigated 
land  will  produce  dependable  crops,  but  it 
is  in  years  of  extreme  drought  that  the  true 
worth  of  irrigation  becomes  outstandingly 
apparent. 


King  cotton  caused  the  smile. 


THE  COMMISSIONER, 
Bureau  of  Reclamation,  United  States  Depc 
Washington  25,  D.  C. 

SIR:   Enclosed   is  a   check,  or  money 
TREASURER  OF  THE  UNITED  STAT  t 
a              year  subscription  to  the  RECJ 

(Date) 

irtment  oj  the  Interior. 

order    (no   stamps)    made  out  to  THE 
S  in  the  amount  of  for 

-AMATION  ERA. 

Sincerely, 

Check  (>/)  if  member  of  water 
users  association  fj 

(Name) 

(Address) 

(Name   iiml    addrrH*   of   uxnoriatiun) 

MM  in.].-  zone  number,  i! 

any) 



Un  You  Itt'lonjj  to  u  Club? 

\n*  all   the  iiu'itihers  subscribers  to 
the    Hfclninalion    Era?      This    is   your 
magazine  ;  you  ran  make  it  grow.     Only 
50  cents  a  year  to  water  users. 

Wo  You  Plan  To  Move? 

If  so,  please  notify  the  Reclamation 
Era  so  that   you  may  continue   to  re- 
ceive your  copy  regularly. 

Agricultural  Goals 

for  1947 

(Continued  from  page  61) 

The  table  (p.  61)  shows  the  area  in  culti- 
vation in  1945,  including  lands  which  were 
receiving  water  under  Warren  Act  con- 
tracts. Although  the  percentage  of  the 
1945  national  cropped  acreage  is  small,  it 
is  evident  that  the  products  grown  were 
those  for  which  there  was  great  demand 
during  the  war  years,  and  in  most  instances 
are  those  for  which  the  Department  of  Agri- 
culture is  calling  for  higher  production  in 
1947. 

In  reviewing  the  1947  outlook  for  crop 
production  on  Federal  Reclamation  proj- 
ects, Commissioner  Straus  has  expressed  the 
hope  that  the  farming  programs  on  these 
irrigated  areas  will  be  carefully  planned 
and  that  soil  building  practices  will  be  used 
where  intensive  cultivation  of  wartime  crops 
may  have  depleted  the  soil  fertility. 
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\uinln>r  One  dobs  in 


Predevelopmoiifl  Pa  vow  tho  War 


by  H.  P.  Singleton, 

Superintendent,    Irrigation    Hranch    Experi- 
ment .Station,  Printer,  W  aih. 

Successful  crops  make  a  successful 
farmer.  All  other  factors  being  even,  any- 
one starting  operations  on  new  land,  in  a 
new  territory,  usually  either  has  to  guess 
right  the  first  time,  or  spend  several  years 
experimenting,  until  he  learns  by  experi- 
ence what  crops  are  most  profitable. 

Farmers  entering  reclaimed  lands  in  the 
Columbia  River  Basin  will  know  in  advance 
what  kinds  and  varieties  of  crops  are  most 
likely  to  succeed.  Through  the  cooperation 
of  the  Bureau  of  Reclamation,  the  Depart- 
ment of  Agriculture,  and  Washington  State 
agricultural  agencies,  this  information  will 
be  gathered  on  two  farms  in  the  area.  One 
of  48  acres  in  the  southerly  part  of  the  irri- 
gation project  is  known  as  tne  Pasco  farm. 
The  other,  of  81  acres,  near  the  center  of  the 
project,  is  known  as  the  Moses  Lake  farm. 
On  these  two  tracts,  exploratory  work  will 
I"-  carried  out  in  all  kinds  of  crops  that 
might  possibly  be  grown.  This  will  be  in 
addition  to  the  more  customary  type  of 
studies  on  irrigation  and  fertility  require- 
ments, control  of  insects  and  diseases,  con- 
trol of  salinity,  use  of  crop  rotation  and 
crop  utilization. 

Started  before  actual  irrigation  develop- 
ment in  the  basin,  this  is  a  new  type  of  pro- 
gram, in  that  it  will  attempt  to  solve  in 
advance  many  of  the  problems  that  would 
otherwise  occur  as  new  farm  families  settle 


Tent*  mill  aurreyx  remiire  some  «/  the  rink  fitr  future  farmers — irell 


on  the  lands.  The  advantage  in  putting  irri- 
gated farms  on  an  immediate  paying  basis  is 
obvious.  It  is  significant,  too,  because  irri- 
gated areas  in  the  State  of  Washington, 
while  only  20  percent  of  total  cropped  acre- 
age, bring  in  a  gross  revenue  to  farmers 
greater  than  the  remaining  80  percent. 
Since  development  of  the  Columbia  Basin 
project  will  about  triple  the  irrigated  lands 


Drilling  a  tcater-tupply  well  im  the  Ifureau'n  /V«.  I  "guinea  pig"  farm  at  Mutes  Lake. 


in  the  State,  the  economic  gain  in  putting 
the  new  acreage  to  profitable  use  immedi- 
ately is  easily  seen. 

To  bring  water  to  the  predevelopnicnl 
farms,  wells  will  be  used  until  water  from 
the  irrigation  works  becomes  available. 
The  facilities  on  the  farms  will  be  con- 
structed by  the  Bureau  of  Reclamation  u  itli 
the  assistance  of  the  Extension  Service  of 
the  Department  of  Agriculture  and  the 
various  departments  of  the  Washington 
agricultural  experiment  stations  in  plan- 
ning. The  Bureau  of  Reclamation  x\  ill  thru 
operate  the  units  and  a  part  of  each  unit 
will  be  set  aside  for  the  rx|>rrimental  pro- 
grams of  the  other  agencies.  In  this  \»;ix. 
the  units  will  serve  as  demonstration  faim- 
for  the  settlers  while  permitting  investiga- 
tions in  the  field. 

It  is  planned  to  continue  the  experimental 
farms  in  operation  through  thr  first  few 
years  after  settler-  arrixr.  to  help  them 
during  their  adjustment  period.  As  nex\ 
areas  are  scheduled  for  irrigation,  other 
predevelopment  farms  will  be  established. 

Thr  nincrrn  nf  a^rneie-  ir-|mii-i|i]r  fur 
making  recommendations  to  farmers  on 
irrigated  lands  is  also  manifested  by  other 
actions  taken  in  thr  basin  arra.  Thr  Wash- 
ington agricultural  experiment  stations  have 
available  two  of  the  main  types  of  soils  in 
the  Columbia  Basin  at  the  Irrigation  Branch 
Experiment  Station  at  Prosser,  \\.i-h. 
These  are  the  "Sagemoor"  and  the  "Hiu- 
xillr"  types.  Research  on  the  Sagemoor 
tx  I"-  lx*gan  when  thr  station  x\as  rstahlishrd 
in  l')19.  Rerrntlx  the  hoard  of  regrnt-  of 
t  lie  "Male  do  Urge  of  Washington  aiiih«ii/rd 
thr  (inrchase  of  a  half  Mvtinn  of  soil  of  thr 
Kil/ville  type. 


o  I  ii  HI  If  i<i  Basin  Project 


The  Monighan  Digs  In 

With  giant  strides,  the  walking  dragline  continues  its 
history-making   tour   at   the   Columbia   Basin   project 


Development  on  this  land  which  lies  in 
the  Roza  project  of  the  Bureau  of  Reclama- 
tion was  started  in  1946.  Cooperative  work 
is  being  conducted  by  the  Agriculture  De- 
partment's Bureau  of  Plant  Industry,  Soils 
and  Agricultural  Engineering,  through  its 
Division  of  Soils,  Fertilizers  and  Irrigation. 

At  Hermiston,  Oreg.,  is  the  Umatilla 
field  station  of  the  Bureau  of  Plant  Indus- 
try. The  soil  on  this  station  is  of  the 
Ephrata  series,  one  of  the  lightest  soil  types 
among  those  irrigated  in  the  Columbia 
Basin.  This  facility  also  will  be  used  in  the 
studies. 

Additional  research  assistance  has  been 
provided  on  the  staff  of  both  the  Prosser 
and  Umatilla  stations.  In  addition  to  these 
Department  of  Agriculture  technicians,  the 
Washington  State  agricultural  staff  has 
given  special  attention  to  the  problem.  The 
entire  work  is  being  coordinated  by  the 
superintendent  of  the  irrigation  branch 
experiment  station. 

It  is  hoped  thereby  that  the  program  will 
give  opportunity  to  carry  the  results  of  the 
findings  to  all  the  new  areas  to  be  irrigated 
before  the  water  is  delivered  to  the  land. 

C  B  Job  Year  Ahead  of  Schedule 

Excavation  of  the  southern  section  of  the 
gigantic  main  canal  of  the  Columbia  Basin 
project  in  eastern  Washington  is  nearing 
completion  almost  a  year  ahead  of  schedule. 

Although  the  contractor  for  the  6.6  miles 
of  canal,  Morrison-Knudsen  Co.  of  Boise, 
Idaho,  was  allowed  750  calendar  days, 
a  goal  of  300  days  has  been  set  to  finish 
this  job. 


The  biggest  piece  of  earth-moving  equip- 
ment ever  seen  in  the  Pacific  Northwest,  a 
million-pound  walking  dragline,  started 
work  October  11,  1946,  on  the  biggest  con- 
struction job  ever  undertaken  in  the  Pacific 
Northwest,  the  Columbia  Basin  project  irri- 
gation system. 

Built  in  1939  by  the  Bucyrus-Monighan 
Co.,  the  dragline  (a  9-W)  has  a  factory 
rating  of  about  9  cubic  yards  when  using  a 
170-foot  boom.  However,  its  owners,  J.  A. 
Terteling  &  Sons,  Inc.,  Boise,  Idaho,  have 
attached  Paul  Bunyan  buckets  with  which  it 
will  handle  15  yards  of  rock  or  20  yards  of 
common  dirt  at  a  scoop.  In  a  24-hour  shift, 
the  Monighan  will  move  9,000  yards  of  rock 
or  from  12,000  to  13,000  yards  of  earth. 
The  eastern  Washington  rock  is  estimated 
to  weigh  2.1  tons  per  yard. 

Equipped  with  a  630-horsepower  Diesel 
engine,  the  Monighan  has  moved  many  mil- 
lions of  cubic  yards  of  material  on  Bureau 
of  Reclamation  jobs  and  other  contracts.  It 
arrived  on  the  Columbia  Basin  project  from 
the  Tucumcari,  N.  Mex.,  project.  Prior  to 
that  it  was  on  river-channel  work  in  the 
Mesabi  iron  fields  in  Minnesota.  Earlier, 
it  was  used  for  changing  a  river  channel  in 
South  Carolina. 

On  the  Columbia  Basin  project,  the  Moni- 
ghan will  handle  virtually  all  excavation  for 
the  northern  portion  of  the  river-size  Main 
Canal,  which  leads  from  the  South  Dam  at 


Coulee  City,  Wash.  Its  way  will  be  pre- 
pared by  a  blasting  crew  which  will  use 
2,000,000  pounds  of  dynamite  to  break  the 
tough,  flint-like  lava  that  characterizes  the 
famed  coulee  area  of  eastern  Washington. 

Although  walking  draglines  are  not  new 
to  the  construction  field,  their  higher  initial 
costs  and  their  unusual  size  generally  have 
restricted  their  use  to  the  larger  jobs.  The 
Monighan  on  the  Columbia  Basin  project 
has  a  circular  base  30  feet  in  diameter  on 
which  it  rests  while  excavating.  In  mov- 
ing, it  uses  its  two  feet,  which  operate  on  an 
eccentric  cam,  moving  inside  an  oval  track 
frame. 

As  the  two  feet  are  lowered  simultane- 
ously, and  pressed  against  the  ground,  the 
Monighan  is  lifted  from  its  base  and  slides 
forward.  The  feet  then  are  lifted,  moved 
forward,  and  again  lowered  for  the  next 
step.  The  9-W's  shoes  are  36%  feet  long 
and  61/o  feet  wide.  It  takes  a  7%-foot  step 
and  travels  about  1  mile  in  7  hours. 

On  the  main  canal  job,  the  Monighan  is 
scheduled  to  handle  about  300,000  cubic 
yards  of  common  and  nearly  2,000,000 
cubic  yards  of  rock.  Approximately 
100,000  yards  of  the  common  excavation 
will  be  under  a  subcontract  with  the  Bair- 
Crick  Co.,  holders  of  the  South  Dam  con- 
tract for  the  Grand  Coulee  Equalizing 
Reservoir,  which  will  store  water  for  the 
million-acre  project. 


Boy,  that's  only  part  of  it! 


FUTURE  IIOMi-Si  i:\IH-ftS 

Three  who  won  farms  in  the  Tule  Lake  Division  of  the  klamath  Project 
in    California-Oregon    during   the   recent    drawing   at    klamath    Falls 

hv  John  A.  Leveritt,  Region  III,  Boulder  City,  Nev. 

took  off  by  airplane  lo  Klamath  Falls,  Oreg.. 
and  breathlrs>l\  submitted  the  all-impor- 
tant application  blank,  with  a  few  minutes 
to  spare. 

"After  1  had  the  application  in.  I  re- 
ali/ed  that  m\  chances  were  pretty  slim.  I 
had  spent  about  $200  on  the  gamble."  Not 
a  bad  investment,  considering  what  he  won. 

Shortly  after  the  war  began,  Vernon  was 
drafted.  He  was  accepted  for  flying  train- 
ing in  November  1942  and  was  commis- 
sioned in  October  1943  and  assigned  to  the 
Army  Air  Field  at  Del  Rio,  Tex.  There 
he  met  his  pretty  wife,  Virginia,  the  daugh- 
ter of  a  Texas  rancher.  They  were  married 
in  Florida  in  January  of  1944. 


\  ernoii  Elwood  McVey 
II e  fletr  under  the  deadline 

"I'm  looking  for  some  land."  It  was 
Thursday  evening,  September  12.  1946. 
Vernon  Elwood  McVey,  ex-Army  Air  Force 
pilot,  had  been  looking  over  the  V  uma  Mesa 
dix  i-ion  of  the  Cila  project.  Unexpectedly 
he  met  and  thus  greeted  his  former  agron- 
omy professor,  Ian  A.  Briggs  i  now  a  Bu- 
reau of  Reclamation  official  I  at  the  San 
Carlos  hotel  in  Yuma,  ATI/.. 

"Too  bad,"  said  Briggs.  "You  are  just 
a  little  late — applications  have  to  be  in  on 
the  Tule  Lake  division  lands  of  the  Klamath 
project  in  Oregon  by  2  p.  m.  this  Sunday— 
September  15."  He  went  on  to  explain  the 
lost  opportunity. 

McVey  wasn't  going  to  let  the  opportu- 
nity slip  by.  He  started  figuring  time  and 
distance.  The  next  morning  he  began  a 
.series  of  hurried  automobile  trips  over  the 
State  of  Arizona.  First  to  the  Phoenix  Bu- 
reau of  Land  Management  office  for  an  ap- 
plication blank,  \\hen-  he  learned  the  cost 
|>er  acre  lo  be  repaid  oxer  a  period  of  40 
year*  without  interest.  Only  $88.35  an 
acre  for  some  of  the  richest  land  in  the 
•  oiinlrx.  He  laughrd  at  the  calendar  Fii- 
da v  the  l.'llh! 

Not  superstitious,   he  phoned   Klamath. 
Oreg..  and  wan  assured  that,  although  theie 
ui  n    thousands  of  applications,   he   x\oiild 
have  J4£|  as  good  a  chance  as  an  son-  cl«c 
IK  lir-  made  th  •  deadline. 

From  Phoenix,  hi-  dune  to  hi-  dad's  farm 
near  Parker.  \ri/.  Hi-  father.  Marshall  F. 
.night  his  -i.ii'->  enlhii-ia-m.  Imt 
urged  him  to  take  a  short  rc-t.  •viturdav 
morning  Mi  \  ex  completed  the  implication, 
|....k  it  to  town  I..  |.e  imtari/eil. 

Time   was   griming    -hurt.     McVex    en- 
listed the  aid  of  his  friend.  Marion  Heaver. 
a  former  Naxx  pilot,  owner  of  an  Armx  -m 
phi-  airplane.      I  \»tf  arrangements  seemed 
to  eat  up  the  remaining  lime.     Finnllx  llu-x 


William  E.  Macy 
He  nearly  gore  up 

"If  I  had  been  there  I  would  probably 
have  given  up,"  says  William  Elsxxorth 
Macy,  a  young  veteran  of  Lakeside,  Calif. 
His  name  was  drawn  last. 

At  the  beginning  of  the  drawing  there 
were  1,305  names  of  applicants  who  had 
been  judged  qualified.  With  ?>.">  names  gone 
that  left  Bill  with  l,220-lo-l  odds. 

Bill  has  another  claim  to  distinction 
among  the  xxinners  every  member  of  his 
family  is  a  veteran,  including  his  mother. 

His  father.  Elmer  H.  Macy,  a  retired  po- 
lice ollicer  of  San  Diego,  Calif.,  mm  farm- 
ing near  Lakeside.  x\as  in  ihe  \irnx  dining 
World  War  I.  Bill's  brother,  Paul  R.  M.,.  v 
22.  is  a  (ir-t  lieutenant  in  the  Air  Fon.- 
and  is  noxx  stationed  in  Austria. 

Bill  was  drafted  into  the    \i  m\   in  Id. MI 
nrx  I'H.'J  and  x\a-  a  — igneil  to  a  mobile  com- 
miinicalions  squadron  latci   alia,  lied  to  the 
Ninth    \ir  Force  in  F.urope. 

Hi-  in  .ihcl.  Ml-,   l.ine  Macx.  xx  a»  a  mem 
|.ci  ..(  ill,-  \\  ..men'-   \MIIX  ( '.m\i~. 

Bill  is  2.'<  and  xxas  born  in  l.os  Angele- 
M.iv  12.  1923.  He  got  his  expei  ience  in 
irrigation  fanning  xxhich  made  him  eligible 
In  applx  for  a  home-lead  on  the  familx's 
farm  in  Moorpark,  Calif. 


Walter  Max  Hulse 
He  iron  from  Missouri 

"That  is  the  best  land  I  exer  saxv.  Ex.  en 
beats  that  good  Missouri  Hixer  hott<im-land 
all  hollow,"  declared  Waller  Max  Hulsc.  ..I 
La  Habra,  Calif.,  one  of  the  !W>  xeteians 
whose  names  were  drawn  to  make  a  home- 
slead  entry  on  ihis  firsl  Bureau  project  to 
open  for  veteran  entry  since  the  end  of  the 
xvar. 

Walter,  a  man  of  the  soil  nearly  all  his 
life,  gained  his  impression  of  the  quality 
of  the  Tule  Lake  land  when  he  inspected  it 
several  months  ago.  He  had  been  to  Grants 
Pass,  Oreg.,  to  look  over  some  land  for  pur- 
chase. En  route  home,  he  stopped  li\  tin- 
project  and  decided  not  to  Imx  anx  land 
until  he  tried  to  get  a  farm  through  home- 
stead enlrx. 

"Even  if  money  was  no  object,  you 
could  not  buy  better  land.  I  would  rather 
have  it  than  developed  laud  xxhich  I  have 
seen  priced  at  more  than  S500  an  acre."  lie 
said. 

"My  plans  are  not  definite  for  the  tr-l 
year's  operation,"  he  said.  "I  am  going  to 
follow  the  advice  of  the  county  agent.  All 
I  am  sure  of  is  thai  there  xxill  be  plcntx  of 
work  for  the  first  fexx  years.  I'.nt  these 
calluses  did  not  gel  here  bx  just  sitting 
around  thinking." 

Walter  xxa-  born  near  Springfield.  Mo.. 
Fchruarx  Id.  I'M  I.  When  he  xx'as  I  I  xe.it- 
old  his  father  died  and  the  three  boxs  ran 
the  farm. 

In  19H.~>  he  xxeni  I.,  -onihein  California 
x» here  he  gained  hi-  inigalioii  farmin 
perience  on  farms  and  cilru-  groxe-.  He 
was  drafted  into  the  Ainu  in  Noxcmhei  ol 
l'M2.  aflei  ~  xc.ii-  in  a  defense  plant  xxhich 
manufactured  heax  x  diilx  lathes  and  air- 
craft p. ill-.  In  the  \linx  he  -eixed  with 
the  \ir  Transport  CoBUMnd  and  x»a-  di»- 
charged  January  27.  1944. 


In     i;> .  i  x  \ixnoN  ERA 


RECLAMATION   READING 


Bureau   Publications 

Available  from  the  Bureau  of 
Reclamation 

1.  Approved  Missouri  River  plan  map. — 
Color  map  of  reservoir  and  dam  sites  in  the 
basin  construction  program   in  Colorado, 
Kansas,     Missouri,     Montana,     Nebraska, 
North   Dakota,   South   Dakota,   and  Wyo- 
ming. 

2.  Maps  of  seven  States  showing  water  re- 
sources development  of  the  Missouri  River 
Basin. — Maps  of  Colorado,  Kansas,  Mon- 
tana, Nebraska,  North  Dakota,  South  Da- 
kota,   and    Wyoming    with    locations    in 
color    of    dams,    reservoirs,  canals,    irri- 
gable areas,  and  other  works  proposed  as 
parts  of  a  unified  plan  for  the  development 
of  the  water  resources  of  the  Missouri  River 
Basin.     (Also  available  from  regional  di- 
rectors, Bureau  of  Reclamation,  region  VI, 
Billings,  Mont.,  and  region  VII,  Denver, 
Colo.) 

3.  Landowner  ship    Survey    on    Federal 
Reclamation  Projects. — Available  upon  re- 
quest to  the  Commissioner.  Bureau  of  Rec- 
lamation,   Department    of    the    Interior, 
Washington  25,  D.  C. 

4.  The  Colorado  River. — Comprehensive 
departmental  report  on  development  of  wa- 
ter resources  of  Colorado  River  Basin  for 
review  prior  to  submission  to  the  Congress. 
Limited  number  of  copies  available  upon 
request  to  the  Commissioner.  Bureau  of  Rec- 
lamation.    Department     of     the     Interior, 
Washington  25,  D.  C. 

5.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Growth 

oj  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
fitzen.  assistant  engineer,  under  direction 
of  C.  P.  Vetter,  engineer,  Bureau  of  Recla- 
mation. Denver,  Colo.,  October  30,  1939, 
seven-page  mimeographed  study  with 
graphs. 

Available  from  the  Superintendent  of 
Documents,  Washington  25,  D.  C. 

1.  Putting  the  Missouri  to  Work. — Illus- 
trated  summary   of   the  unified   plan v  for 
development  of  the  Missouri  River  System. 
Fifteen  cents  a  copy. 

2.  Columbia     Basin     Joint      Investiga- 
li/tns. — Advance  studies  of  problems  aris- 
ing in  connection  with  settlement  of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.    Obtainable  from  the 


Superintendent  of  Documents.     Latest  re- 
leases are: 

Problem   14,   Financial  Aid  for   Set- 
tlers— 25  cents. 

Problem  23,  Rural  and  Village  Elec- 
trification— 25  cents. 

Problem    26,    Recreational    Develop- 
ment of  Roosevelt  Lake — 75  cents. 

3.  Columbia   Basin    Reclamation    Proj- 
ect— East  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  east  Columbia  Basin  ir- 
rigation  district — one   of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Table    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  cents  a  copy. 

4.  Columbia   Basin    Reclamation    Proj- 
ect— South  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  south  Columbia  Basin 
irrigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Appendix  contains  classifications  and  ap- 
praisal of  lands  excluded  from  the  south 
Columbia  Basin  irrigation  district.     Fifty- 
five  cents  a  copy. 

5.  Fourth  Report  of  Operations   Under 
the  Boulder  Canyon   Project   Adjustment 
Act  for   Year  Ended  May  31,  1945,  pub- 
lished  January   4,    1946.     Fourth   annual 
financial  statement  of  the  Commissioner  of 
Reclamation  transmitted  to  the  Secretary  of 
the  Interior  concerning  operation,  mainte- 
nance, and  construction   activities   of  the 
Boulder  Canyon  project  during  the  year 
ended  May  31,  1945.    Ten  cents  a  copy. 


Miscellaneous  Publications 

Agricultural  Research  in  South  Dakota, 
fifty-eighth  annual  report  of  the  South 
Dakota  Agricultural  Experiment  Station. 
by  I.  B.  Johnson,  director,  July  1,  1944.  to 
June  30,  1945.  Report  contains  data  on 
the  progress  of  the  research  projects  con- 
ducted by  the  station's  scientists,  brief 


summary  of  the  activities  of  the  substations, 
and  condensed  financial  statement  of  the 
research  funds  used.  For  information 
write  to  the  South  Dakota  Agricultural 
Experiment  Station,  South  Dakota  State 
College  of  Agriculture  and  Mechanic 
Arts,  Brookings,  S.  Dak.,  47  pages  with 
illustrations. 

Veterans'  Training  Course  Turns  Out 
Journeymen  Craftsmen,  by  I.  L.  Bateman, 
Los  Angeles  Department  of  Water  and 
Power,  in  Electrical  World,  July  20,  1946, 
page  60  —  illustrated.  Nine  apprentice 
training  schools  train  331  veteran  enrollees 
to  be  future  linemen,  cable  splicers,  service- 
men and  conduit  men  in  utility  training 
program. 

Building  the  Atomic  Bomb  Plant,  in  The 
Constructor,  July  1946,  page  95 — illus- 
trated. The  story  of  the  construction  of 
the  atomic  bomb  plant  at  Oak  Ridge,  Ky. — 
a  record-breaking  job  by  general  con- 
tractors. 

Shooting  Concrete  into  Walls  Cuts  Lum- 
ber Use  and  Labor  Costs,  in  Engineering 
News-Record,  July  11,  1946,  page  100— 
illustrated.  To  overcome  the  current  lum- 
ber shortage  a  west  coast  contractor  builds 
walls  with  gunite  shot  against  a  single  out- 
side form,  which  method  speeds  construc- 
tion and  cuts  costs. 

Your  Government's  Records  in  the  Na- 
tional Archives,  by  W.  Brooks  Phillips 
under  the  supervision  of  Philip  M.  Hamer, 
Records  Control  Officer,  National  Archives, 
1946,  81  pages  with  index  (National  Ar- 
chives Publication  No.  46-18).  A  con- 
densed description  of  the  vast  store  of 
records  in  the  National  Archives  and  the 
pattern  of  their  arrangement.  Copies  free 
of  charge  upon  request  of  the  Archivist, 
National  Archives,  Washington,  D.  C. 

A  Housing  Project  for  Davis  Dam,  in 
Construction  Methods,  July  1946,  page 
91 — illustrated.  The  Utah  Construction 
Co.  builds  housing  facilities  for  construc- 
tion and  office  personnel  as  the  first  step  in 
building  for  the  Bureau  of  Reclamation  the 
earth  and  rockfill  Davis  Dam  across  the 
Colorado  River  in  Arizona. 

What  About  International  Standards  for 
Building  Dimensions?,  in  Industrial  Stand- 
ardization, July  1946,  page  160  —  illus- 
trated. An  international  housing  shortage 
brings  to  the  United  Nations  Standards  Co- 
ordinating Committee  suggestions  for  in- 
ternational standards  as  aids  in  bringing 
about  speedier  progress  in  building.  Indus- 
trial Standardization  is  published  monthly 
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by  the  American  Standards  Association,  70 
East  Forty-fifth  Street,  New  York.  N.  Y. 

Bibliography  of  Agriculture,  publica- 
tions of  the  United  States  Department  of 
Agriculture,  State  agricultural  experiment 
stations.  State  agricultural  extension  serv- 
ices, and  books  and  pamphlets  from  other 
sources  listed  by  the  departmental  library. 
162  pages  (mimeographed)  with  nuih  >i 
and  subject  indexes — August  1946,  volume 
•>.  \».  2. 

Agriculture  in  Oregon,  prepared  by  the 
Oregon  State  Department  of  Agriculture. 
Brief  answers  to  the  questions  of  civilians 
and  servicemen  concerning  Oregon  agricul- 
ture and  the  State.  20  pages  with  illustra- 
lion*.  issued  in  1946.  Write  to  the  Oregon 
State  Department  of  Agriculture,  Salem. 
Oreg. 

Looking  Forward  in  Oklahoma  Agricul- 
ture, published  by  the  Division  of  Agricul- 
ture, Oklahoma  Agricultural  and  Mechani- 
cal College,  June  1946.  Experiment  Sta- 
tion Bulletin  No.  B-299.  92  pages  with 
illustrations.  An  inventory  of  Oklahoma's 
agricultural  resources;  an  analysis  of  major 
aspects  of  the  State's  farm  industry  and 
rural  life  with  suggestions  for  future  de- 
velopment. For  information  write  to  the 
Division  of  Agriculture,  Oklahoma  Agri- 
cultural and  Mechanical  College,  Stillwater, 
Old  a. 

Report  on  the  Columbia  River  Power 
System  (fiscal  year  1945),  prepared  by  the 
Bonneville  Power  Administration,  Depart- 
ment of  the  Interior,  June  30,  1945.  35 
pages  with  illustrations.  Report  shows  the 
results  of  operation  of  the  Bonneville  Power 
Administration  from  July  1,  1938,  to  June 
30,  1945,  and  includes  certified  financial 
statements  for  the  Columbia  River  power 
system.  Write  to  the  Bonneville  Power  Ad- 
ministration, Portland,  Oreg. 

"Sprinkler  Irrigation,"  by  Custav  H. 
Bliesner,  assistant  extension  engineer,  Ag- 
ricultural Extension  Service,  Institute  of 
Agricultural  Sciences,  State  College  of 
Washington,  Pullman,  Wash.,  Extension 
Bulletin  No.  336,  Washington  Irrigation 
Series,  March  1946.  20  pages.  Illustrated. 
A  graphic  explanation  of  the  advantages  of 
the  sprinkler  irrigation  method.  For  copies 
write  E.  V.  Ellington,  director,  College  of 
Washington  Extension  Service,  Pullni.ni. 
Wash. 

Mineralogical  and  Physical  Composi- 
tion of  the  Sands  of  the  Oregon  Coast  from 
Coos  Bay  to  the  Mouth  of  the  Columbia 
River,  prepared  by  Dr.  W.  H.  Twenhofel. 
Head  of  the  Department  of  Geology,  I  ni- 
versify  of  Wisconsin  for  the  Department  of 
Geology  and  Mineral  Indii-lr  i.  -  -M,ite  of 
Oregon.  I' MI.  Bulletin  No.  :{(>.  u.  pages 
uith  illustrations.  Bulletin  gives  the  re- 
-nit-  of  painstaking  field  and  laboratory 
-iinlii--  of  the  -.inn-  of  the  northern  two- 
third*  of  the  Oregon  coastal  area.  35  cents 
•  ropy  from  the  Department  of  Geology 
and  Mineral  Industrie*.  Stale  of  Oregon. 
Portland,  Oreg. 

Soil — A  foundation  of  Hralth.  by  Arnold 


P.  Yerkes,  supervisor.  Farm  Practice  Re- 
search, International  Harvester  Co.,  1946. 
12-page  pamphlet.  The  relation  of  soil  to 
your  health  and  the  health  of  the  nation. 
Obtained  on  request  from  Consumer  Rela- 
tions Department,  International  Harvester 
Co.,  Chicago,  III. 

Statement  of  the  Federal  Power  Commis- 
sion to  the  Seventy-Ninth  Congress.  (Fis- 
cal year  ended  June  30.  1944.)  31  pages. 
Report  on  new  applications  for  prelimi- 
nary permits  and  licenses,  and  renewal  of 
licenses,  for  power  and  transmission-line 
projects,  and  proceeds  derived  from  licenses 
issued.  Copies  of  the  statement  obtainable 
from  the  Federal  Power  Commission,  Wash- 
ington, D.  C. 

"Use  of  Aerial  Photos  in  Controlled  Map- 
ping." by  Pliny  Gale,  chief  engineer,  Jack 
Amman  Photogrammetric  Engineers,  in  a 
bulletin  of  the  Agricultural  and  Mechanical 
College  of  Texas  reporting  a  Postwar  Plan- 
ning Conference  for  Controlled  Surveying 
and  Mapping.  (Page  36.)  Report  of  the 
Conference — sponsored  by  School  of  En- 
gineering, Agricultural  and  Mechanical 
College  of  Texas;  College  of  Engineering, 
University  of  Texas  and  General  Land 
Office,  State  of  Texas  and  held  in  Austin. 
Tex.,  November  14—15,  1944 — published  in 
Bulletin  No.  86,  School  of  Engineering. 
Texas  Engineering  Experiment  Station,  Col- 
lege Station,  Tex.  Write  to  the  School  of 
Engineering,  Agricultural  and  Mechanical 
College  of  Texas,  College  Station,  Tex. 

Cash  Receipts  from  Farming  by  States 
and  Commodities,  Calendar  Years  1924  44, 
compiled  by  Gertrude  A.  Gronbech  and 
Selma  F.  Goldsmith,  Bureau  of  Agricultural 
Economics,  Department  of  Agriculture, 
January  1946.  183  pages  (mimeographed) . 
The  cash  receipts  from  farm  marketings 
include  cash  receipts  from  sales  only,  as 
calculated  on  a  calendar-year  basis.  Write 
to  the  Bureau  of  Agricultural  Economics, 
Department  of  Agriculture,  Washington, 
D.C. 

Ninth  Biennial  Report  of  the  State  (Ore- 
gon I  Reclamation  Commission — June  1, 
1942-June  30,  1944.  Report  of  the  State 
Reclamation  Commission,  State  of  Oregon, 
made  by  Governor  Earl  Snell  to  the  Forty- 
third  Legislative  Assembly,  regular  session, 
1945.  21  pages  (mimeographed).  Write 
to  the  State  Reclamation  Commission,  State 
of  Oregon,  Salem,  Oreg. 

Dynamic  Factors  Affecting  Turbine 
Foundation  Design,  by  Dr.  Sergius  Ves- 
selowsky,  research  department,  the  Detroit 
Edison  Co..  Detroit.  Mich.,  at  present  with 
the  Library  of  Congress,  Washington, 
D.  C.,  in  Electrical  World.  August  3.  l'M<). 
page  60 — illustrated.  The  author  sum- 
marizes the  practical  considerations  in- 
volved in  the  design  of  foundations  for 
large  turbo  generators. 

Summary  of  Industrial  rl<-i  iru  I'om-r  in 
the  United  Stales  (1939-46),  a  report  pre- 
pjiieil  l>\  the  Division  of  Finance  anil  xi.i- 
ll*lir«.  Federal  Power  ('oimiii-Mon.  |'IJ<>. 
78  pages  with  illustrations.  Report  pre- 


sents data  on  supply  and  use  of  electric 
energy  by  manufacturing,  including  Gov- 
ernment manufacturing,  and  extracting  in- 
dustries for  the  years  1944- -W).  with  text 
tables  showing  data  for  1939—46.  Fifty 
cents  a  copy  from  the  Federal  Power  Com- 
mission, Washington,  D.  C. 

"Precipitation  Seasons  in  the  United 
States,"  by  Stephen  S.  Visher,  in  The  Geo- 
graphical Review,  January  1947,  page  106. 
illustrated.  A  graphic  study  of  the  four 
parts  of  the  United  States  which  have  well 
marked  seasonal  contrasts  in  total  precipi- 
tation. (The  Geographical  Review  is  pub- 
lished quarterly  by  the  American  Geograph- 
ical Society,  New  York,  N.  Y.) 

"The  Birth  of  Mechanized  Construction," 
by  C.  S.  Hill,  in  Engineering  News-Record. 
December  12,  1946,  page  102.  Illustrated. 
Mr.  Hill,  associate  editor  (retired  I  of  the 
Engineering  News-Record,  traces  the  un- 
precedented progress  made  in  the  develop- 
ment of  the  construction  machine  and  in  the 
coordination  of  the  operation  of  various 
l\l>i--  of  such  machines  on  a  construction 
job. 

"Prospectus  on  Atomic  Power,"  by  Prof. 
J.  B.  Condliffe,  University  of  California, 
and  others,  a  project  of  the  Carnegie  En- 
dowment Committee  on  Atomic  Enerp\.  in 
Electrical  West,  November  1946,  page  55, 
illustrated.  A  study  by  an  eminent  group 
of  California  scientists  presenting  a  sum- 
mary which  suggests  early  arrival  of  elec- 
tric power  generating  plants  deriving  their 
energy  from  nuclear  fission. 


FOREIGN  ENTRIES 

Navigation  on  the  Columbia  River,  in 
Engineering.  London,  England,  June  21, 
1946,  page  590.  Article  emphasizes  that 
the  navigation  of  the  Columbia  River  is  of 
interest  to  Great  Britain,  since  by  the  Ore- 
gon County  Treaty  of  1846.  British  subjects 
have  the  right  to  navigate  the  river  to  its 
mouth.  The  Columbia  rises  in  British 
Columbia  and  the  first  k>.~>  miles  of  its 
length  lie  in  Canadian  territory.  Engi- 
neering is  published  at  35  and  36,  Bed- 
ford Street,  Strand,  London,  W.  C.  2. 
England. 

C.  S.  I.  R. — 1945.  published  by  the  Coun- 
ril  for  Scientific  anil  Industrial  lii--i-.mli. 
(!oinmom\r;ilih  of  Australia.  1945,  98  pages 
uiili  illustrations.  Annual  report  of  the 
Council  for  Scientific  and  Industrial  Re- 
-i-.in  h  giving  technical  details  of  progress 
in  the  fields  of  plant  industry,  entomology, 
animal  health  and  nutrition,  soils,  irriga- 
tion settlements,  forest  products,  food  pres- 
ervation, fisheries,  national  standards,  ra- 
diophysics.  aeronautics,  industrial  chemis- 
try, dairy  products,  lubricants  and  bearings, 
mining,  and  in  scientific  research  and  |w>st- 
war  reconstruction. 
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PAINTING  FOR 
PROTECTION 

by  Graydon  E.  Burnett 

Engineer,  Branch  of  Design  and  Construc- 
tion, Denver 

The  word  paint  is  usually  associated  with 
making  the  old  homestead  white  or  the 
barn  red.  To  Bureau  engineers,  paint 
means  much  more  than  just  the  opportunity 
to  harness  the  colors  of  the  rainbow.  It 
is  the  commodity  that  protects  millions  of 
tons  of  iron  and  steel  against  the  corrosive 
ravages  of  Mother  Nature. 

Eleven  years  ago  the  research  headquar- 
ters of  the  Bureau  in  Denver  established 
the  paint  laboratory  for  the  primary  pur- 
pose of  ascertaining  the  best  available  coat- 
ing for  submerged  metalwork.  Through 
the  years  the  scope  of  paint  research  has 
been  widened  to  include  paints  and  protec- 
tive coatings  for  all  types  of  construction, 
and  for  all  sorts  of  exposure  conditions. 
Penstocks,  outlet  pipes,  gates,  trashracks, 
and  a  seemingly  unending  array  of  miscel- 
laneous metal  work  are  given  the  ultimate 
in  paint  protection  because  of  the  research 
in  the  paint  laboratory.  This  research  is 
also  an  important  factor  in  production 
time. 

The  laboratory  investigations  include 
everything  from  ordinary  house  paints  to 
hot-applied,  coal-tar  enamels;  from  cold 
water  paints  to  complex  synthetic  plastic 
coatings.  The  selection  of  the  proper  paint 
for  a  particular  service  has  become  an  ex- 
acting problem,  and  one  which  requires 
precision  testing  equipment  and  specialized 
technicians  for  proper  operation  and  inter- 
pretation of  results.  For  example,'  paint 
is  a  feeding  ground  for  molds,  but  adding 
the  proper  amount  of  germicides  and  fun- 
gicides during  the  manufacturing  process 
forestalls  damage  to  painted  surfaces. 

One  of  the  more  interesting  pieces  of 
equipment  in  the  laboratory  is  the  weather- 
ometer.  A  sample  of  paint  is  applied  to  a 
square  of  metal  which,  after  drying,  is 
placed  in  the  weatherometer.  The  sample 
is  then  subjected  to  successive  water  sprays 
and  the  glare  of  bright  sunlamps.  Thus,  by 
making  up  a  bit  of  rain  or  sunlight,  the 
technician  accurately  determines  the  ability 
of  the  paint  to  stand  up  under  destructive 
elements. 

Other  laboratory  procedures  and  equip- 
ment include  salt  spray  boxes  which  are  in 
continuous  operation  as  a  means  of  evaluat- 
ing the  relative  effectiveness  and  durability 
of  proprietary  paints  which  claim  to  be  the 
ideal  protective  agents  for  metal  work  ex- 
posed to  corrosive  waters;  apparatus  to 
study  the  moisture  resistance  of  protective 
coatings;  a  gage,  called  a  reflectometer. 
which  enables  precise  measurements  of 
color,  gloss,  and  hiding  power  of  paints; 
and  a  thickness  gage  which  '  accurately 
measures  coating  thickness  to  one-thou- 
sandth of  an  inch. 


FAINT  MEETS  THE  WEATHERMAN  in  this  tub  known  as  the  iceatheromeler. 


In  addition  to  tests  on  finished  dry  coat- 
ings, the  properties  of  liquid  paint  are  of 
great  importance  as  they  influence  stability, 
ease  of  application,  drying  time,  and  phys- 
iological effects. 

Today  the  laboratory  is  searching  for 
equipment  to  set  up  a  small  scale  paint 
formulation  plant  where  paint  products 
can  be  developed  which  will  be  hand- 


tailored  to  suit  any  particular  requirement. 
Accurate  composition  data  will  be  available 
for  incorporation  in  material  specifications, 
and  less  reliance  will  have  to  be  placed 
on  purely  physical  tests  to  insure  proper 
quality. 

An  important  concern  of  the  laboratory 
is  the  painting  operation.    Notwithstanding 
(Continued  on  page  72} 


ONLY  THE  BEST  in  paint  for  Grand  Coulee  Dam. 
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ROUNP-UP 


Generators  and  Turbines  on  Order 

Contracts  totaling  more  than  a  million 
and  one-third  dollars  were  awarded  during 
January  for  power  equipment  on  the  Colo- 
rado Big-Thompson  project.  The  contracts 
call  for  three  turbines  and  three  generators 
in  the  Estes  Park  plant,  and  a  turbine  and 
generator  for  the  Marys  Lake  plant. 

The  Mites  Park  plant  will  be  located  on 
the  south  bank  of  the  Big-Thompson  River, 
about  a  half  mile  below  the  village  of  Esles 
Park.  \\liil.-  ill,-  \laiv-  Lake  plant  will  be 
Inn  1 1  iwo  miles  southwest  of  the  Estes  plant. 

The  plants  are  part  of  the  Bureau's 
Colorado  Big-Thompson  project  designed 
to  divert  Colorado  River  water  from  the 
western  slope  of  the  Rocky  Mountains  to 
provide  a  supplemental  water  supply  for 
approximately  615,000  acres  of  inade- 
quately watered  land  on  the  eastern  slope. 
The  ultimate  total  capacity  of  the  project's 
power  plants  will  be  175.000  kilowatts. 

Recreational  Surveys  Planned 

The  Gunnison-Arkansas  and  Blue  River- 
>outh  Platte  projects  will  be  the  latest  loca- 
tions for  recreational  surveys  by  the  Na- 
tional Park  Service  as  a  result  of  a  recently 
executed  memorandum  of  understanding 
between  the  Bureau  of  Reclamation  and  the 
National  Park  Service.  The  estimated  cost 
of  $6,000  for  the  work  will  be  transferred 
from  the  Bureau  to  the  Park  Service.  This 
sum  will  be  prorated  between  the  Colorado 
River  development  fund  and  the  Reclama- 
tion fund. 

Parker  Plant  Gets  Transformer* 

The  power  bottleneck  at  Parker  Dam  will 
be  alleviated  immediately  through  the  loan 

of  two  ll  l.(  it  Hi  kilovolt-ampere  transforms - 
from  the  Corps  of  Engineers.  These  have 
been  made  available  by  Manhattan  ili-in.  I 
engineer,  Col.  K.  D.  Nichols.  The  trim.- 
former-  at  present  are  located  at  Oak  Ridge, 
Term.,  and  will  be  used  at  Parker  (lending 
compli-lion  of  tin-  new  transformer  bank. 

Missouri  Basin  Investigations 
Get  Cooperation 

The  I'.iii'-.m  of  Hei  I  imatioii.  Bureau  »f 
Agricultural  Economic*,  and  (he  Montana 
-M.it'-  Agricultural  Ex|>crmient  Station  are 
conducting  a  joint  Mines  I"  determine  ••>  <• 
noinic  condition*  in  connection  with  the 
joint  Mi«-ouri  ll.i-in  iii\i-.ti^iili-ni»  under 
way.  Under  a  separate  agreement  the 
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Bureau  of  Reclamation  and  the  Montana 
Agricultural  Experiment  Station  will  con- 
duct a  survey  of  piped  and  gravity  irriga- 
tion methods. 

Krus  Announces  Roia  Openings 

Secretary  of  the  Interior  J.  A.  Krug  on 
February  14  at  the  Yakima-Tieton  celebra- 
tion (see  p.  53  this  issue)  announced  the 
opening  to  homestead  entry  of  1.722  acres 
of  public  lands  on  the  Roza  division  of  the 
Yakima  project.  There  will  be  28  units  in 
the  tract  averaging  61  acres  each.  Public 
notices  were  sent  to  those  who  have  indi- 
cated an  interest  in  the  opening.  All  ap- 
plications must  be  filed  with  Superintendent 
D.  E.  Ball,  Bureau  of  Reclamation,  Yakima. 
Wash.,  by  April  1, 1947. 

Aid  for  Soldier  Settlers 

A  Federal-State  cooperative  program  is 
being  set  up  to  provide  settler  assistance  to 
successful  applicants  on  the  Heart  Moun- 
tain division  of  the  Shoshone  project  in 
Wyoming.  Buildings  formerly  used  by 
war  evacuees  at  the  WRA  center  will  be 
made  available  for  conversion  into  living 
quarters  by  the  new  settlers.  Agricultural 
assistance  will  be  provided  through 
arrangements  with  the  Wyoming  State  Ex- 
tension Service. 

The  Veterans'  Bureau  has  notified  the 
Bureau  of  Reclamation  of  its  desire  to  pro- 
vide vocational  agricultural  training  for 
veteran  settlers,  and  steps  have  already  been 
taken  to  get  this  progrcm  under  way  on  the 
Shoshone  project. 

Emergency  Relief  for  Big  Thompson 

\--i-lant  Secretary  of  the  Interior  David- 
son recently  approved  a  draft  of  a  contract 
w  ith  the  Northern  Colorado  Water  Conserv- 
ancy District  providing  for  the  conslruetion 
of  a  temporary  structure  to  can  \  w ;iler  from 
the  Alva  B.  Adams  tunnel.  This  step  was 
taken  in  order  to  meet  the  urgent  needs  of 
ili,-  land*  in  the  Big  Thompson  Valley.  The 
,  ,.-t  ,,f  tin-  -Inn  tun-  will  !•••  |>ai'l  for  by  the 
Noil  hern  Colorado  Water  Con-i-t  \ancy  Dis- 
trict. The  agreement  cover-  the  period  be- 
ginning with  I  he  availability  of  water  in 
l')|7.  anil  terminating  a-  ->-ori  .1-  llic  proj- 
ect ha*  advanced  far  enough  to  jMTinil  de- 
liven  ,,f  water  under  the  c\i-lmg  n-p.n 
in, -ill  contrail  between  tin-  I  nited  -"tat,-  and 
the  diMrirl.  'I  he  temporary  c mlriicl  will 
not  am, -ml  or  modify  iii  any  way  the  al- 
rea<iv  , -\i-iini:  repaMiicnl  contract. 


Testing  Station  Planned 
Near  Imperial  Dam 

A  permanent  engineering  station  will  be 
established  near  Imperial  Dam  l>\  the  Engi- 
neer Board  of  the  United  States  Army,  un- 
der the  terms  of  a  memorandum  of  agn-,-- 
ment  between  the  Interior  Department  and 
the  War  Department.  The  particular  >ite 
chosen  for  the  station  contains  all  faciliiic- 
required  for  testing  equipment  under  con- 
ditions such  as  may  be  met  auv  where  in  the 
world—  controlled  flow  of  water  for  toting 
floating  and  fixed  bridges,  swamps  and  des- 
ert. Lands  in  the  same  area  were  used  for 
testing  purposes  during  the  war.  The  land 
where  the  station  will  be  located  was  re- 
served for  possible  irrigation  development 
but  will  now  be  released  to  the  War 
Department. 

Record  Set  at  Anderson  Ranch  Dam 

A  new  record  for  earth-placing  wa>  estab- 
lished at  Anderson  Ranch  Dam  recent  1\. 
which  ultimately  will  be  the  world's  highest 
earth-fill  structure  of  its  kind.  Over  a  30- 
day  period  377,000  cubic  yards  of  material 
was  placed  in  the  dam  which  is  located  on 
the  South  Fork  of  the  Boise  River.  This 
material  is  equal  to  a  solid  structure  500 
feet  long,  500  feet  wide,  and  40  feet  high. 

Provo  OK's  Increased  Cost 

A  supplemental  repa\ment  contract 
which  was  approved  by  the  Provo  Hiver 
Water  Users  Association  early  in  December 
of  1946  was  signed  recentlv  bv  \-i-lant 
Secretary  Davidson.  This  contract  repre- 
-cut-  th,  Iii  -I  offer  by  a  water  users  asso- 
ciation or  an  irrigation  district  to  increase 
project  co-t-  which  arose  during  the  war 
years.  Under  the  terms  of  the  new  con- 
tract the  Association  has  agreed  to  an  in- 
creased repavmcnl  obligation  for  con-tun 
lion  of  the  Deer  Crc-l  di\  i-ion  of  the  Pio\.. 
River  project  from  $7.600,000  to  S1L- 
400,000.  (See  Februarv  ERA.  p.  44  for 
the  story  of  Provo's  prosporilv 

Bureau  Engineers  Loaned 
to  Foreign  Governments 

Recognition  among  engineer*  of  for 

loiinlrie-  of  the  Bureau'-  out-landing  engi- 
neering achievement-  lia-  been  evidenced  in 
reqiic-t-  llial  the  Dcpailmcnt  of  Slate  i- 
loeivini:  from  foreign  government-  for  the 
loan  of  Bureau  engineers  and  technicians. 
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Surveying  From  a  Desk 

by  J.  P.  Smith, 

Photogrammetrist,    Branch    of    Design    and  Construction,  Denver,  Colo. 


Through  ni'riiil  photography  only  is  it  possi- 
hle  to  survey  this  Colorado  River  region. 


It  was  less  than  a  century  ago  that  such 
intrepid  adventurers  as  John  C.  Fremont 
and  Maj.  John  Wesley  Powell  took  their 
surveying  parties  into  the  wilderness  of  the 
West  where  members  of  the  parties  suffered 
catastrophic  privation,  hunger,  exposure, 
illness,  and  death. 

Today,  a  survey  can  be  made  from  a  desk 
in  a  warm,  comfortable  office.  This  new 
science  is  known  as  photogrammetry — the 
art  of  obtaining  surveys  from  photographs. 
Such  surveys  are  obtained  from  the  inter- 
pretation and  treatment  of  aerial  photo- 
graphs. Through  the  use  of  photogram- 
metric  processes,  topographic  maps  for 
engineering  purposes  are  compiled  to  any 
desired  scale  with  contour  intervals  as 
small  as  1  foot.  Maps  prepared  by  this 
method  are  being  more  and  more  widely 
used  in  Bureau  of  Reclamation  work. 

The  work  of  photogrammetrists  has 
proven  to  be  an  invaluable  aid  in  geologic 
studies.  The  geologist  uses  a  mosaic  of 
aerial  photographs  as  a  base  map,  along 
with  stereoscopic  studies  of  paired  prints, 
for  preliminary  investigations. 

The  study  of  landforms,  drainage  pat- 
terns, and  distribution  of  vegetation,  yields 
valuable  clues  to  geologic  conditions  in  pro- 
posed dam  site  and  reservoir  areas.  Faults, 
landslides,  location  of  bedrock  outcrops, 
sequence  of  rock  strata  and  other  geologic 
conditions  important  to  the  engineer  can  be 
readily  investigated  by  the  use  of  photo- 
grammetric  processes  allied  with  geologic 
principles.  In  addition,  the  nature  of  the 
problems  and  the  areas  of  most  profitable 
study  can  be  outlined  for  subsequent  field 
investigations. 

A  wealth  of  information  is  obtained  by 
photogrammetric  processes  which  might 
otherwise  be  neglected  because  of  the  large 
areas  involved,  the  time  element,  and  the 
high  cost  of  ground  surveying. 


Working  at  a  desk  from  photographs,  the 
Bureau  photogrammetrist  prepares  a  de- 
tailed survey  of  projects  under  investigation 
such  as  the  site  for  a  dam,  a  reservoir,  a 
power  plant,  or  the  routes  of  tunnels,  canals 
and  laterals.  Photogrammetry  is  also  used 
for  related  engineering  studies  such  as  de- 
termination of  reservoir  capacities,  location 
of  power  transmission  lines  and  roads,  and 
classification  of  land. 

The  tremendous  advances  made  in  aerial 
photography  and  the  interpretation  of  aerial 
photographs  during  the  war  have  resulted 
in  wider  use  of  photogrammetry.  The 
aerial  photographer  flies  over  a  predeter- 
mined flight  line  using  a  special  camera 
equipped  with  an  auxiliary  instrument 
known  as  the  intervalometer ;  by  means  of  a 
motor,  the  intervalometer  operates  the 
camera  automatically,  winding  the  film, 
setting  the  shutter,  and  tripping  it  at  regular 
time  intervals.  Most  aerial  photographs 
are  taken  between  11  a.  m.  and  2  p.  m.  be- 
cause at  this  time  of  day  any  shadows  which 
might  obliterate  ground  detail  are  reduced 
to  a  minimum. 

An  additional  field  of  photogrammetry, 
which  shows  great  promise,  is  the  location 
of  material  deposits  for  construction  pur- 
poses. The  investigations  made  in  this  new 
field  of  application  are  now  adequate  to  as- 
sure that  the  preliminary  location  of  con- 
struction materials  deposits  by  this  method 
is  a  practical  engineering  operation. 

The  steadily  increasing  use  today  of  pho- 
togrammetry in  engineering  and  geologic 
fields  is  a  logical  development  since  this 
science  provides  many  advantages  over  the 
arduous  ground-surveying  methods  in  (1)  a 
saving  in  time  of  months,  and  in  some  cases 
even  years,  (2)  a  more  thorough  survey, 
(3)  greater  over-all  economy,  and  (4)  avail- 
ability of  data  not  obtainable  economically 
by  other  methods. 


Bureau  Engineers  Loaned 

(Continued  from  page  70) 
Mr.  Albert  W.  Newcomer,  engineer  from 
the  Design  and  Construction  Branch  in  Den- 
ver, has  been  loaned  to  the  Government  of 
Venezuela  to  assist  in  the  investigations  of 
water  resources  and  in  the  planning  of  irri- 
•;iii"M  projects.  He  arrived  in  Caracas  in 
October  and  is  to  spend  1  year  advising 
on  American  techniques  and  "know-how" 
in  irrigation  planning  and  construction. 

It  is  expected  that  another  Bureau  engi- 
IK-IT  will  soon  travel  to  El  Salvador  to  assist 
that  Government  with  problems  concerning 
hydroelectric  power  development  on  the 
River  Lempa.  This  detail,  which  is  to  take 


about  3  months  is  now  under  discussion  with 
the  Department  of  State. 

Additional  requests  for  the  loan  of  Bu- 
reau experts  have  been  received  from  the 
governments  of  Venezuela,  which  desires  a 
construction  engineer  and  a  geologist  to  as- 
sist in  the  design  and  construction  of  a  wa- 
ter supply  system  for  the  city  of  Caracas; 
Costa  Rica,  which  desires  an  irrigation  en- 
gineer to  help  in  the  planning  of  a  large 
irrigation  project;  Ecuador,  which  desires 
an  expert  in  river  silting  problems  to  assist 
in  the  control  of  the  Guayaquil  River;  Cey- 
lon, which  desires  a  Bureau  administrator 
to  accept  the  post  of  deputy  assistant  direc- 
tor of  irrigation  of  Ceylon  for  a  period  of 


5  years;  and  from  Afghanistan  which  de- 
sires several  engineers  to  assist  in  the  plan- 
ning and  construction  of  large  irrigation 
undertakings. 

The  services  of  United  States'  technical 
personnel  are  made  available  through  the 
Department  of  State  under  authority  of 
Public  Law  63,  Seventy-sixth  Congress, 
which  permits  Federal  agencies  to  loan  per- 
sonnel on  a  reimbursable  basis  to  certain 
foreign  countries,  for  a  limited  time.  The 
country  desiring  assistance  places  its  request 
with  the  State  Department  through  diplo- 
matic channels,  and  the  State  Department 
requests  the  appropriate  agency  to  make  its 
personnel  available  if  possible. 
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Recent  Project  Maps 

Published  by  the 
Bureau  of  Reclamation* 

Panoramic  Perspective  of  Boulder  Dam 
Area.  Map  No.  47-3.  supersedes  No. 
24350-A.  Halftone.  Size  71-  l.y  9% 
inches,  free. 

Western  half  of  the  United  States  show- 
ing Reclamation  projects  and  the  7  regions. 
Map  No.  44-14,  revised  October  1945. 
Size  16  by  20  inches,  free. 

Orland  project,  California.  Map  No. 
45-45  (supersedes  No.  21880).  Blue, 
green,  and  black.  Size  8  by  lO1/^  inches, 
price  10  cents. 

Grand  Valley  •  project,  Colorado.  Map 
No.  45-40  (supersedes  Nos.  23888  and 
23888A).  Green,  brown,  blue,  and  black. 
Size  16. by  26  inches,  price  25  cents. 

Klamath  project,  Oregon-California, 
Map  No.  45-52  (supersedes  Nos.  27450 
and  27450A).  Black,  blue,  green,  and  red. 
Size  16  by  20  inches,  price  25  cents. 

Motion   Pictures 

The  Bureau  of  Reclamation  distributes 
16  mm.  motion  pictures  relating  to  its 
activities.  The  films  will  be  loaned  the 
borrower  willing  to  pay  the  express  charges 
both  ways.  The  list  follows: 

(Distributed  from  the  Bureau  of  Reclamation 
Office,  Washington  25,  D.  C.) 


Boulder  Dam 5  reels 

Boulder  Dam 4  reels 

Reclamation    in    the    Arid 

West 1  reel 

Fundamentals  of  Irrigation.  3  reels 
Irrigated    Pastures    (Koda- 

chrome) 2  reels 

Fighting      Weeds      (Koda- 

chrome) 3  reels 

M.  .i-in.  m. -nt       of      Water 

(Kodachrorae) 3  reels 


(silent) 
(sound) 

(sound) 
(sound) 

(sound) 
(sound) 
(sound) 


*Nol*. — In  ordrrinf  map*  or  pholofraph*.  plraw  do  not 
Ma>4  po*tafr  •lanp*.  Make  rheek  or  money  order  parable  to 
the  TreM«rer  of  the  foiled  Stale*  and  addre**  your  order  to 
ike  CoomMoner.  Bureau  ..(  Reclamation.  United  Slate*  De- 
panne*!  of  Ihr  Interior.  Wi.hin.ton  25.  D.  C. 


For  Four  Art  Collection 

Write  to  the  Bureau  of  Reclamation, 
United  States  Department  of  the  Interior, 
Washington  25,  D.  C.,  for  photographs  suit- 
able for  display  or  framing  which  appear 
in  this  issue.  This  does  not  apply  to  photo- 
graphs ivhich  carry  outside  credit  lines.* 

CONTACT  PRINTS,  single  weight  glossy 
paper,  are  available  at  the  following  prices 
only  if  size  of  negative  permits.  Most  Bu- 
reau of  Reclamation  negatives  are  8  by  10 

inches.  .<-•,;/,,,<;  price 

(each) 

4  by  5  inches  (or  smaller) $0.15 

5  by  7  inches .20 

8  by  10  inches .40 

F.M  HIGEMENTS: 

4  by    5    inches    (or    smaller)    single 
weight    glossy .25 

5  by  7  inches  single  weight  glossy .40 

8  by  10  inches  single  weight  glossy ..  .60 

11  by  14  inches  single  weight  glossy..  1.25 

11  by  14  inches  double  weight  mat 1.50 

16  by  20  inches  double  weight  mat 2.50 

20  by  24  inches  double  weight  mat...  3.  00 

24  by  30  inches  double  weight  mat 5.  00 

24  by  36  inches  double  weight  mat 6.00 

30  by  40  inches  double  weight  mat...  8.00 

Per  IQ.  ft. 
Over  30  by  40  inches  double  weight  mat..  $0.  85 

Single  copies  of  the  ERA  Available 

For  the  benefit  of  our  subscribers  and 
others  who  would  like  to  purchase  indi- 
vidual copies  of  particular  issues  of  the 
RECLAMATION  ERA,  the  following  rates  have 
been  established: 

Cents 
1  copy 15 

6  to  9  copies-.! 12 

10  to  50  copies— 10 

50  or  more  copies 8 

A  limited  number  of  back  copies  are 
available,  except  for  the  September  1946 
issue. 

Make  out  check  or  money  order  to  the  THKAs 
ritKK  OF  THE  UMTKO  STATES  and  send  re- 
quest to  the  Bureau  of  Reclamation,  United  States 
Ii.  liiiitiii.'i.t  of  the  Interior.  Washington  25,  D.  C. 
IMfjisi'  do  not  s.-n.l  stump*.  Fur  small  orders,  coins 
will  !*•  «i-i'f|iti-i|. 


OUR  BACK 


I   rt.  i  nl  -K.I  n     <    .111.1  1. 

f   ..,,-.lr  ,1,    I,,,,,  »r,  If,,* 

"mmn-ntntlr  ri»  «•/•.'*  hr- 
tfiifi  Inl,  .  /''*..../.,,. 
grr..,ng  I  hf  firm*  £  73 
mi/.  •  of  ihr  ISA-mil  f 
r*nml  mrr  nntr  iindrr 
••••*  Tr*r  /  '••••>'  K.  'i. 
t  annl  t»  ttnr  tif  thr 
FM..»  i  i  ntfHtr  tan  t  irrtgm- 
t  •••'•  /Ml  I  II  r  .  .  O/  ll" 
1  rntrml  I  «f/r>  |.r«./«  .  f 
•mf  trill  •'•t>t'1"  K«trr 
fnr  thoummntl*  **f  rn  h  l,,,i 
in.*'/.  '/M.I  r,  /,  ,,  ,,t  .  i  .  ,1 
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Letters  to  the  Editor 

MANILA,  REPUBLIC  OF  THE 
PHILIPPIM  - 

December  13, 1946. 

DEAR  EDITOR:  We  are  glad  you  resumed 
publication  of  the  RECI.AM  \TIMN  ERA  this 
year,  and  we  shall  appreciate  the  privilege 
of  again  receiving  copies  thereof  in  the 
future  as  we  find  them  very  valuable  and 
interesting. 

Very  truly  yours, 

AMBKUSIO  \1  M.»\\>  w 
Manager,  Metropolitan  Water  District. 
176  Arroceros,  Manila. 


WASHINGTON,  D.  C., 

December  12.  1946. 

DEAR  EDITOR:  The  article  in  your  No\  em- 
ber issue.  "It  Works  Both  \\a\-."  l.\  Mi. 
William  E.  Corfitzen,  has  been  read  with 
much  interest  and  deep  appreciation. 

The  Bureau  of  Reclamation  has  played 
no  small  part  in  the  training  program-  we 
have  administered  for  nearly  2.500  foreign 
technicians  who  represent  24  other  coun- 
tries. Mr.  Corfil/en  and  his  colleagues 
have  been  of  splendid  assistance  in  the  suc- 
cessful operation  of  these  programs  for 
sharing  American  know-how,  and  we  are 
grateful  for  his  fine  presentation  of  our 
work. 

Sincerely, 

ELLIOTT  S.  HANSON, 
President.  Inti-rniilional  Training 
Administration.  Inc. 


I'M f fifing  for  Protection 

(Continued  from  page  69 1 

the  care  taken  in  the  laboratory  to  choose 
the  right  paint  for  the  right  purpose,  almost 
everything  depends  on  the  observance  of 
good  painting  practices.  In  some  casi-s  a 
metal  work  mu>l  lie  subjected  to  sandblast- 
ing before  the  application  of  paint.  It  is 
sometimes  necessary  to  apply  primer  coats. 
Very  often  paint  is  ineffectively  applied  be- 
cause the  surface  was  not  properly  cleaned. 
or  the  surface  was  damp  at  the  time  of 
painting,  or  the  paint  was  unproperlj 
thinned. 

An  interesting  sidelight  to  the  Bureau 
painting  problems  is  the  fact  that  the  irri- 
gation farmer  plays  an  important  role  in  cer- 
tain irrigatrd  areas  throiiirh  his  production 
nl  su\  lieans  and  lla\-rnl.  '1  he  Department 
of  Agriculture  n  |x»rts  that  three-fourths 
of  the  total  -»\  hean  production  iei  this  coun- 
try i»  i  nislird  fur  oil.  \\liile.  at  the  mo- 
ment, soybean  oil  is  l>cing  used  in  fund  pm- 
din  MUM.  paint  manufacturers  are  planniirj 
e\lcn»hr  use  of  it  when  it  is  released  fur 
Mi.imifacluring  purposes. 

'I  he  m  \t  lime  \oii  see  a  Bureau  slni.  lute. 
rcinenilt:-r  the  paint  is  not  nieiel\  deroiatixc 
but  i-  the  Imr-i  pi, .|I-I|IM-  coaling  thai 
• 'instant  roe;:rch  has  made  p.is-ihle. 
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Notes  for  Contractors 


Contracts  Awarded  During  January  1947 


Spec. 

No. 


Project 


Dale  of 
award 


Description  of  work 


Contractor's  name  and  address 


Contract 
amount 


1495 

U504 
1506 
1510 
1511 

i  1512 
1514 

M519 
1521 
1523 
1524 
1540 
1544 
1546 
1560 
1567 
1582 

K2-5 


Shoshone,  Wyo 

Boise-Payette,  Idaho 

do 

Altus,  Okla 

Columbia  Basin,  N\  ash 

Boulder  Canyon,  Ariz.-Nev.  .  .  . 

Central  Valley,  Calif 

Yakima-Koza,  Wash 

Boise-Payette,  Idaho 

Parker  Dam,  Ariz.-Calif 

Davis  Dam,  Ariz.-ISev 

Boise-Payette,  Idaho 

Columbia  Basin,  Wash 

Gila,  Ariz 

Columbia  Basin,  Wash 

....do 

Central  Vall.y.  Calif 

Region  II,  Calif 


Jan.  16 

Jan.  15 

Jan.  8 

Jan.  2 

Jan.  14 

Jan.  10 

Jan.  24 

Jan.  14 

Jan.  21 

Jan.  9 

Jan.  6 

Jan.  24 

Jan.  17 

Jan.  24 

Jan.  16 

Jan.  29 

Jan.  28 

Jan.  2 


Transformers  for  Heart  Mountain  and  Garland 

Transformers  and  switchgear 

12-  by  13.38-foot  fixed  wheel  gate '. 

Reconstruction  of  State  Highway  No.  9 

Transformers  and  registers  for  Grand  Coulee 

Construction  of  Coachella  Canal,  station  6106  to  6517 

Completion  of  installation  of  penstocks  1,  2,  5 

Elec.  equipment  for  areas  1-17 

Elec.  equipment  for  Black  Canyon 

16  jacking  units  for  floating  bulkhead 

Construction  of  Phoenix-Tucson  No.  2  transmission  line.  .  .  . 

Clearing  part  of  Cascade  Reservoir  site j   W.  D.  Zavalas,  Oroville,  Calif. 

Overhead  traveling  crane I   Judson  Pacific. Murphy  Corp.,  San  Francisco,  Calif. 


Standard  Transformer  Co.,  Warren,  Ohio 

I-T-E  Circuit  Breaker  Co.,  Philadelphia,  Pa 

Consolidated  Steel  Corp.,  Los  Angelea,  Calif 

Stebbins  Construction  Co.,  Tulsa,  Okla 

Westinghouse  Electric  Corp.,  Denver,  Colo 

Otto  Ashbach  &  Sons,  St.  Paul,  Minn 

Eichleay  Engineering  Corp.,  Pittsburg,  Pa 

Railway  &  Industrial  Engineering  Co.,  Greensburg,  Pa  .  . 

General  Electric  Co.,  Denver,  Colo 

PaciBc  Coast  Engineering  Co.,  Alameda,  Calif 

J  &  J  Const.  Co.,  Oklahoma  City,  Okla 


Construction  of  laterals  from  A  and  B  canals.  . 

11  stop  logs  for  Grand  Coulee 

Structural  steel  roof  framing 

5 — 15,000-pound  radial  gate  hoists 

Moving  buildings  and  constructing  utilities 


V.  D.  Case  Co.,  Long  Beach,  Calif 

Lakeside  Bridge  &  Steel  Co.,  Milwaukee.   Wis 

Worden-AIlen  Co.,  Milwaukee,  Wis 

Valley  Iron  Works,  Yakima,  Wash 

Paul  II.  Spencer  Construction  Co.,  Los  Angeles,  Calif. 


$55,170.45 
21,289.00 
19,575.00 

137,173.20 
18,201.00 

697,724.00 

448,800.00 
10,370.56 
26,203.40 
12,700.00 

475,165.31 

348,700.00 
19,171.00 

496,873.00 
29,800.00 
27,200.00 
14,350.00 
75,695.93 


'  Schedule  I. 


:  Schedules  3  and  4. 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  During  March  1947 


• 
Project 

Description  of  work  or  material 

Eiti- 
raated 
date  bids 
to  be 
invited  ! 

Esti- 
mated 
bid 
opening 
date  i 

Mar.    1 

Apr.   4 

Central  Valley,  Calif  

11.92  by  11.92  feet  fixed-wheel  gate  No.  2,  Friant  Dam  

...do.... 
.  .   do  

Do. 
Do. 

...do   ... 

Do. 

Rio  Grande,  N.  Men  
Contral  Valley    Calif 

Revisions  to  spillway  and  channel.  Elephant  Butte  Dam  .  

...do   ... 
Mar.    3 

Do. 
Apr.     7 

P            t                              '1    '         t  1        k         d                  t'             '1  h                    t       d       I      t'   It         f               f      B      Id      C't          t 

Mar.    5 

Apr.     9 

Rio  Grande,  N.  Mex.-Tex  

supply  and  Boulder  City  substation. 
Power  transformers,  oil  circuit  breakers,  disconnecting  switchers  lightning  arresters,  and  metering  and  relay  equipment 
for  Socorro  substation  and  Elephant  Butte  power  plant. 

...do.... 
Mar.  11 

Do. 
Apr.  IS 

Boise-Payette,  Idaho  
Central  Valley,  Calif 

tion  system. 
Generator  cables  for  Anderson  Ranch  Dam  power  plant  

Mar.  15 
...do.... 

Apr.   18 
Do. 

...do  

Do. 

Do           

...do.... 

Do. 

Do 

...do.... 

Do. 

Do 

...do.... 

Do. 

Do 

100  to     tra'ler    C  and  Co   lee  Dam 

..   do  

Do. 

...do.... 

Do. 

...do..., 

Do. 

Klamath-Main,    Oreg  -Calif 

Ad                                1- 

...do.... 

Do. 

...do.... 

Do. 

Misno  iri  Ita  i     A      «         •       S    D  k 

...do.... 

Do. 

Provo  River  -Deer  CreeL,  Utah  

Construction  Jordan  Narrows  pumping  piant  

...do.... 
...do.... 

Do. 
Do. 

Riverton,  Wyo  

Earthwork  and  structures.  Wyoming  Canal,  station*  883  to  1606,  and  laterals  W-17.96  to  W-29.89  and  sublaterals  

...do.... 
...do.... 

Do. 
Do. 

Do 

...do.... 

Do. 

Davia  Dam,  Ariz.-Nev  

Air  compressors  and  associated  equipment,  Davis  power  plant  

...do.... 
Mar.  20 

Apr.  22 
Apr.  24 

Fort  Peck  Power,  Mont.-N.  Dak  
Missouri      Basin-power      transmission      lines, 
Nebraska. 

Power  transformers,  oil  circuit  breakers,  disconnecting  switches,  instrument  transformers  for  Circle  substation  
Power  transformers,  oil  circuit  breakers,  disconnecting  switches,  instrument  transformers  for  Gering,  Northport,  and  Sidney 
substation*. 

Mar.  28 
..do.... 

May    2 
May    2 

1  Subject  to  change. 
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THE  PEOPLE 


END  OF  THE  RAINBOW.      They  had  to  cross  an  ocean  anil  almost  a  continent  before  they  found  a  home  and  happiness  at  Tucumcari. 


THIS  is  a  story  about  the  people — people 
who  are  building  new  homes,  transform- 
ing native,  mesquite-infested  range  lands 
into  cultivated  fields — and  other  people,  in  a 
long-ago  settled  area,  whose  fears  of  recur- 
ring droughts  have  been  banished;  whose 
fields  will  remain  green  even  though  the 
rains  fail. 

Henry  Batterman.  his  wife,  Martha,  and 
their  children.  Ella  Mae.  9,  and  Dean,  6, 
moved  to  the  Tucumcari,  N.  Mex.,  reclama- 
tion project,  now  under  construction,  in 
February  1946.  Batterman  could  cultivate 
only  a  part  of  his  120-acre  farm  last  year, 
but  the  income  from  this  initial  effort  nearly 
equaled  the  purchase  price. 

There  were  others  on  this  new  project 
who  did  as  well  as  the  Battermans  in  their 
first  year  of  operations.  Among  these  were 
World  War  II  veterans,  Leo  E.  White,  and 


by  Garford  L.  Wilkinson 

Region  V,  Aniarillo,  Tex. 

D.  C.  Atwood.  But  the  Battermans'  experi- 
ences are  especially  interesting.  Motion 
pictures  have  been  filmed  around  events  less 
engaging  than  those  woven  into  the  lives  of 
Henry  and  Martha. 

The  Battermans 

Henry  and  Martha  were  born  on  neigh- 
boring farms  in  Germany.  What  might 
have  become  a  childhood  romance  was  in- 
terrupted when  Martha  Busing's  parents 
came  to  America.  Years  later,  after  finish- 
ing trade  school  in  1928.  Henry  Batterman 
left  for  the  United  States  in  quest  of  freedom 
\\ithheld  from  the  German  populace,  even 


A  I'm  i.   191, 


before  Hitler's  regime.  When  Henry's 
boat  docked  on  the  east  coast,  he  went  to 
Colorado.  Martha's  parents  settled  first  in 
Kansas,  moved  on  to  Colorado,  thence  to 
Nebraska.  Henry  worked  as  a  common 
laborer,  later  as  a  machinist,  but  the  lure  of 
the  land  was  deep  in  his  heart. 

"I  saw  how  American  farmers  used  ma- 
chinery to  plant,  cultivate,  and  harvest  their 
crops,  and  I  loved  machinery,"  Batterman 
said,  "but  more  than  anything  else,  I  wanted 
to  be  a  farmer  and  enjoy  the  freedom  of 
persons  close  to  the  soil." 

In  1934,  Batterman  quit  his  job  as  a 
machinist  in  Colorado,  and  became  a  laborer 
on  an  irrigation  farm  in  Nebraska.  There, 
in  Nebraska,  he  renewed  his  friendship  with 
Martha  Busing.  In  time,  Henry  and 
Martha  were  married.  Batterman  then  be- 
came a  tenant  farmer  on  a  place  near  Scotts- 
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bluff.  He  worked  hard  and  learned  rapidly 
all  of  the  intricacies  of  irrigation.  Today. 
Henry  and  Martha  and  their  children  are 
enjoying  the  good  life  that  comes  to  ener- 
getic irrigation  farm  families. 

The  Atwoods 

D.  C.  Atwood  was  born  and  reared  on 
an  Oklahoma  farm,  where  cotton  was  the 
cash  crop.  Year  after  year,  Atwood.  his 
wife,  and  the  children  planted  cotton. 
Some  years  the  yields  were  so  poor,  they 
scarcely  "put  a  sack  in  the  fields."  Atwood 
figured  he  was  lucky  to  grow  a  good  crop 
and  dispose  of  it  profitably  in  1  or  2  years 
out  of  5.  That  is  the  type  of  farming  that 
takes  as  much  out  of  the  people  as  it  takes 
from  the  soil.  Cotton  to  the  back  door- — 
cotton  to  the  front  door.  Tumble-down 
shacks,  disease,  poverty. 

Atwood  grew  sick  of  body,  tired  of  spirit, 
and  he  was  restless.  He  was  fighting  a 
losing  battle,  and  he  knew  it.  But  what 
can  a  man  do  when  he's  ill?  It  wasn't  too 
far  to  Hot  Springs,  N.  Mex.  Perhaps  the 
baths  there  would  help  some — maybe  give  a 
fellow  time  to  rest  and  plan  an  escape  from 
King  Cotton! 

On  his  way  home,  after  a  month's  rest  at 
Hot  Springs,  in  1944.  Atwood  passed 
through  Tucumcari.  N.  Mex.  Everybody 
was  talking  about  the  irrigation  project  be- 
ing built  there  by  the  Bureau  of  Reclama- 
tion. Irrigation!  What  a  contrast  to  the 
dreary,  thousand-mile  stretch  of  sand  and 
cotton  and  cloudless  skies  where  a  man 
either  cursed  his  ill-fortune;  or  prayed  for 
rain. 

The  Oklahoma  cotton  farmer  bought  a 
tract  of  land  in  the  project  area,  then  headed 
his  car  down  U.  S.  Highway  66;  back  to 
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"IT  SLITS  ME" 


D.  C.  Atwood,  a  dry  land  farmer  for 
20  years,  finally  lost  his  health  worry- 
ing about  crop  returns  because  of 
droughts.  After  recuperating  in  the 
South,  through  a  lucky  accident  he 
came  across  the  Bureau's  new  Tucum- 
cari project  in  INew  Mexico.  That  was 
the  land  for  him.  No  more  slecplc-- 
nights  waiting  for  rain.  Today,  while 
he  i-  not  making  too  lucrative  a  living, 
it  is  at  least  a  healthy  and  certain  one, 
thanks  to  irrigation. 


Oklahoma.  He  knew  his  family  would 
welcome  the  news,  and  join  in  the  dreams 
of  life  on  a  farm  where  water  was  available, 
the  soil  new  and  fertile.  Atwood  is  a 


K.  Whitf,  ritraliiinal  farmrr,  rnmrt  lir  il  naturally.     Hi*  grandfathrr  and  fathrr  hr/nrf 
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booster  for  the  project's  high,  dry  climate 
as  well  as  its  other  attributes,  present  and 
potential.  "I've  gained  29  pounds  since  I 
moved  out  here,"  he  said.  "I  can  do  a 
day's  work  for  the  first  time  in  20  year>. 

Sirangely,  Atwood  still  is  a  cotton  farmer. 
There's  something  about  growing  cotton  that 
gets  hold  of  a  man  and  won't  let  go.  His 
first  irrigated  crop  at  Tucumcari  averaged 
I '  -j  bales  per  acre.  He  believes  he  will 
make  2  bales  an  acre  when  the  new  land 
works  a  bit  belter. 

The  Tucumcari  area  is  questionable  for 
profitable  cotton  culture.  Agricultural  spe- 
cial ists  are  not  encouraging  its  production 
and  will  remain  skeptical,  pending  the  re- 
sults of  additional  experiments.  The  aver- 
age frost-free  dates  are  from  April  20  to 
October  20.  but  King  Cotton's  Kingdom  lies 
far  to  the  south  and  east. 

There  is  no  gin  at  Tucumcari  or  nearl>\. 
so  Atwood  had  to  truck  his  cotton  to  Okla- 
homa. This  would  have  been  unprofitable, 
except  for  the  fact  that  on  each  return  trip 
to  Tucumcari  he  hauled  his  married  son's 
household  goods  and  farm  machinery.  The 
son.  J.  J.  Atwood,  is  renting  a  farm  in  the 
project  area.  Father  and  son  hope  to  liuy 
more  land,  in  time.  Moreover,  they'd  like 
to  see  many  of  their  former  Oklahoma 
neighbors  settle  at  Tucumcari  and  share  in 
the  new  life  opening  for  the  Atwoods. 

Scores  of  families  have  purchased  places 
in  the  Tucumcari  project  area;  all  are 
making  progress.  Eventually,  the  project 
will  be  settled  by  hundreds  of  land-hungry 
families. 

The  Whites 

Leo  E.  White,  Wisconsin,  born,  reared  in 
Texas,  is  another  new  farm-owning  settler  at 
Tucumcari.  White  comes  from  a  long  line 
of  farmers.  His  father  and  grandfather 
moved  from  Wisconsin  to  Texas  in  1916 
to  farm  and  regain  his  health.  "Father's 
health  improved,"  Leo  recalls,  "but  he  lost 
the  seat  of  his  pants  growing  cotton  in  the 
'Lone  Star'  State." 

White's  urge  to  be  a  dairy  farmer  came 
during  his  high-school  days.  His  voca- 
tional agriculture  project  involved  a  regis- 
tered gilt  and  a  cow.  The  gilt  cost  more 
than  the  cow.  He  lost  money  on  the  pig 
cnici |u i-c.  but  made  good  profits  on  the 
cow  .mil  it-  otTspring. 

After  graduating  from  high  M  liool.  White 
enrolled  in  an  agricultural  college.  A  boy- 
hood friend.  L.  C.  Strawn.  another  success- 
ful project  farmer,  wrote  a  glowing  account 
of  opportunities  open  to  settlers  at  Tucum- 
cari. White,  accompanied  by  Strawn.  in- 
spected the  range  that  some  day.  1>\  thr 
miracle  of  irrigation,  would  produce  an 
abundance  of  bean-,  coin,  lomatoo.  carrots. 
peas,  livestock  feed,  and  permit  diversified, 
live  .il- home  program^,  including  chicken--, 
milk,  cream,  and  butter,  to  support  thr 
major  rash  enterprises.  White  acted 
ipiii  kl\ .  lie  purchased  a  site  for  his  future 
dairy  farm,  then  went  away  to  war. 
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THE  RECLAMATION  ERA 


Returning  to  Tucumcari  in  1946,  White 
assembled  a  dairy  herd,  and  today  milks  25 
cows  with  an  electric  machine.  He  keeps 
accurate,  daily  records.  Any  cow  that 
fails  to  produce  a  profit  is  promptly  sold. 
He  believes  he  is  getting  more  production, 
considering  the  grade  herd,  than  any  other 
dairyman  in  eastern  New  Mexico. 

"When  one  of  my  cows  gains  one-tenth 
of  a  pound  of  milk,  I  feel  like  tipping  my 
hat  to  her,"  White  said.  "A  fellow  can't 
succeed  in  the  dairy  business  unless  he 
enjoys  it." 

This  project  dairy  farmer  is  building  to- 
ward a  pure-bred  Guernsey  herd,  knowing  it 
will  be  a  slow  process.  The  grade  cows  will 
work  and  build  profits  for  their  owner,  who 
will  eventually  replace  present  animals  with 
others  having  better  blood  lines  and  greater 
production  possibilities. 

The  homes  of  Batterman,  Atwood,  White, 
and  a  majority  of  the  other  settlers  on  the 
project,  are  the  homss  of  present-day  pi- 
oneers. They  were  built  to  serve  an  im- 
mediate need.  From  hard  work,  water,  and 
the  soil  will  come  better,  more  permanent 
homes  later  on.  Pigs,  cows,  sows,  and  hens 
are  supporting  the  major  cash  crops.  Later 
on,  truck  gardens  will  also  add  to  each 
family's  food  needs  and  bring  additional 
income  from  the  public  market. 

On  another  project  in  the  Bureau's  Re- 
gion V,  there  are  people  who,  for  many 
years,  have  been  farming  the  land  on  which 
they  were  born.  Some  years  were  good; 
some  fair;  some  tragic.  When  the  rains 
failed  in  July  or  August,  potentially  high 
yields  either  returned  only  their  production 
cost,  or  crumpled  completely  in  the  swelter- 
ing wind. 

The  Walkers 

Arnold  Walker  is  farming  the  place  in 
the  52,000-acre  Lugert-Altus  project,  in 
Oklahoma,  also  under  construction  by  the 
Bureau,  that  was  homesteaded  by  his  father 
and  mother  in  1904. 

Arnold's  father,  P.  W.  Walker,  was  a 
"Master  Farmer"  in  Oklahoma  in  1927.  He 
won  the  award  over  the  State's  finest  man- 
agers and  tillers  of  the  soil,  but  Arnold  re- 
members years  when  the  Walker  farm,  like 
those  around  it  in  the  semiarid  region, 
failed  to  meet  expenses.  "I  have  seen  our 
crops  almost  made,"  he  said,  "then  we'd 
have  a  drought  of  several  weeks  and  lose 
every  stalk  in  the  field." 

In  addition  to  farming  the  original  160- 
acre  homestead,  Arnold  cultivates  80  acres 
in  the  project  area  owned  by  his  sister. 

The  Lugert-Altus  project  lies  farther  east 
than  any  ever  constructed  by  the  Bureau. 
These  lands  have  been  in  cultivation  about 
40  years.  In  dry  years,  farmers  talked 
about  an  irrigation  system.  Today,  their 
goal  nears  realization. 

"I'd  like  the  whole  world  to  know," 
Arnold  said,  "that  irrigation  is  the  best  thing 
that  ever  happened  to  me  or  my  family  since 


Reclamation  project  farmers  "eat  high  on  the  hog"  year  in  and  year  out. 

are  no  exception. 


The  If  alkers 


mother  and  dad  were  given  a  homestead 
here." 

In  1946,  for  example,  the  first  year  water 
was  available  to  the  Walker  farms,  the  land 
produced  almost  1  bale  of  cotton  per  acre, 
despite  an  unusually  late  spring.  Dry  land 
cotton  yield  was  poor.  Arnold  believes  his 
irrigated  cotton  will  yield  from  1^2  t°  2 
bales  an  acre  in  normal  seasons. 

The  Southalls 

Peyton  Southall  is  another  Lugert-Altus 
project  farmer  who  received  an  initial  water 
delivery  in  1946.  The  38-year-old  former 
tenant  grew  sweet  potatoes  last  year,  valued 


at  $415  per  acre,  an  amazing  return  for  a 
first  year  crop. 

Southall  was  born  and  reared  on  a  dry 
land  cotton  farm  near  the  project.  His  ex- 
perience up  to  the  time  he  married,  and 
for  years  after,  were  not  unusual  in  any 
particular.  "I  rented  a  place  to  farm  and 
worked  for  wages  around  the  community 
when  I  could  spare  time  from  my  crops," 
he  said.  "I  had  to  work  out  to  make  a  go 
of  it." 

In  the  1930's,  during  the  Nation's  great 

drought  and  dust  storm  era,  Southall  worked 

for  a  farmer  who  irrigated  from  a  small 

diversion  on  the  Altus  municipal  water  line. 

(Continued  on  page  86) 


Peyton  Southall   and  his  small   son,  Stanley,    inspect   siveetpotato   crop   made  possible   by 

irrigation. 
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When  you  wee   i  hi-,  mil  U  v  -\\  lm<    mixture  running  through  canals,    it    in    lime    fur    water    \\  «•»•«!- 

to    beware.    ... 

BENOCLOR  3-C 

by  W.  Harold  Hirst, 

II  .  .•./  Specialist,  Region  IV,  Salt  Lake  City,  Itah 


A  CHEMICAL  developed  by  a  naturalized 
Belgian  scientist  lo  destroy  heavy  moss 
\slii<  h  caused  two  boys  to  drown  while  swim- 
ming on  his  New  Jersey  estate  may  open 
a  new  era  in  the  life  of  western  irrigators 
now  pestered  by  water  weeds  that  choke 
canals  and  ditches. 

Widespread  trials  in  the  summer  of  1946 
throughout  the  intermountain  area  by  Bu- 
reau of  Reclamation  weed  control  special- 
ists produced  results  which  have  raised 
hopes  of  obtaining  hrtler  control  for  water 
weed-.  I  In-  tc.|.  were  made  with  the  chem- 
ical specially  treated  to  make  it  effective  in 
running  water.  N"i  only  did  the  e\pen 
ments  prove  its  effectiveness,  it  also  indi- 
cated that  control  may  be  achieved  with  com- 
parative!) little  lime,  effort,  and  equipment. 

The  chemical  i.  McMo.lor  .!    (  ..      \\hilcllie 

tests  last  year  did  not  answer  all  question-, 
about  how  it  in. it  he  ii-erl.  it  did  show  th.il 
r.cnoclor  works  rapidly.  Furthermore,  the 
•  •.-I  was  far  less  than  the  average  co-i  of 
other  methods. 

Brnoclrir  3  ("  is  the  result  of  work  |i\ 
lleniiiin  Scvdcl.  the  Belgian  scientist,  who 
di-in\crcd  .1  i  hlorin  ili-d  hv  dro<  .ir  lion  he 
named  Henoi  lor  i.  .il>out  ID  years  ago.  Me 
found  lhat  llii«  i  -lii-mii  al  kepi  hi«  pond-  free 
of  the  moss.  hi«  main  olijertixr.  The  Salt 


River  project  in  1943  was  the  first  Bureau 
of  Reclamation  project  to  use  Benoclor. 
However,  this  chemical  is  heavier  than 
water,  and  early  trials  in  the  running  water 
of  irrigation  ditches,  produced  poor  result-. 
By  adding  an  emulsifier.  chemists  found  the 
chemical  would  form  a  fairly  stable  emul- 
sion and  could  be  carried  for  some  distance 
in  the  water.  The  resulting  combination 
u;i-  named  Benoclor  3-C. 

A  sister  chemical  "Cloroben"  is  used  on 
city  sewage  disposal  .\-icm-  and  for  reduc- 
ing bacteria  in  the  water  at  bathing  beaelie-. 

So  far,  there  has  been  no  proof  that  Beno- 
clor has  had  any  ill  effects  on  crop  plants, 
and  according  to  tests  made  bv  the  Bureau 
of  Animal  Industry.  Department  of  \L-M 

Culture,   the  quantities  needed  to  kill   weeds 

iii  the  ditches  are  not  sufficiently  great  to 
harm  li\eslock. 

Although   the  principal   cx|>crinieiits  ..n 

Bureau     of     Reclamation     |irojerls     in     1946 

were  made  in  region  IV.  Benoclor  3  ('.  has 
lieen  tried  in  other  region-  with  varvii 
suits.  Weed  control  specialist*  now  feel 
that  it  is  past  the  experimental  -lage.  al- 
though results  are  lieing  \\.ililn.l  carefully 
.in.l  continued  te-ling  is  planned  so  that  the 
mo. I  effective  operation-  i  an  be  developed, 
dc.lrov-  the  i  liloio|i)i\  ||  nf 


plants.  On  canals  successfully  treated, 
weeds  lose  their  color  and  take  on  a 
"cooked"  appearance  within  an  hour  after 
treatment.  Within  a  few  hours  after  treat- 
ment the  plants  sink  to  the  canal  bottoms, 
and  offer  little  resistance  to  the  flow  of  the 
water.  Within  24  hours  after  treatment,  the 
plants  begin  to  disintegrate  and  start  float- 
ing down  the  canal.  However,  they  do  not 
dog  gages,  turn-outs  or  laterals  as  do  weeds 
rOBOTM  b\  mechanical  control  methods. 

Plants  which  were  clTecliveK  controlled 
included  .ago  pondwecd  I  Potamogeton  pec- 
tinatus  i .  Richardson's  jKindweed  (Pota- 
mogelon  ricliardsonii  I .  blanket  moss  or 
string  moss  (  Algae  i .  water  buttercup  I  Run- 
unculiis  .|M'ciesi  and  water  weed  (Ana- 
charis  < -anailen-i.  . 

There  were  variations  in  the  results 
obtained.  In  all.  data  on  30  canals  were 
analyzed.  The  results  were  rated  as 
follow.: 

Poor  .!  week,  p.nli.il  control  or  less 
In-fore  rc.iMowili  -larted.  Three  canal-. 

Fair     3  to  d   week-'  control   l>efore  re- 
-l.irted.      Ten  canals. 

d  to  |u  week.'  control  before  re- 
groulh  flarted.     Fourteen  cnnals. 

\'  I  i  ompU-te  control  for  the  sea- 
son. Three  canals. 

TIIK  RH  i. \\MTION  ERA 


Irrigation  canal  BEFORE   .   .   .  and  AFTER  Renoclor  3-C. 


Different  quantities  of  chemicals  per  vol- 
ume of  water  were  used  and  length  of  treat- 
ment was  varied  so  that  a  complete  test 
could  be  made.  Other  factors  which  no 
doubt  affected  the  results  were  density  of 
vegetation,  silt  and  mineral  content  of  wa- 
ter, velocity  of  water,  weed  species,  and  ma- 
turity of  plants  at  time  of  treatment. 

These  quantities  of  Benoclor  per  cubic 
foot  of  water  per  second  Ic.  f.  s. )  applied 
uniformly  over  a  period  of  1  hour,  gave  the 
following  results: 

2.3  gallons  per  c.  f.  s. — poor. 
3.5  gallons  per  c.  f.  s.  — fair. 
4.3  gallons  per  c.  f.  s. — good. 

The  volume  of  flow  was  found  to  be  a 
more  accurate  means  of  determining  the 
amount  of  chemical  needed  than  the  water 
surface  width,  used  in  earlier  trials. 

Application  of  the  chemical  for  1  hour 
was  sufficient  for  average  conditions.  The 
figures  quoted  above  were  for  the  initial  ap- 
plication. However,  in  many  tests  "booster" 
applications  were  made  downsteam  to  main- 
tain the  original  concentration.  This  ad- 
ditional application  was  made  if  the  Ben- 
oclor "blanket"  changed  from  its  original 
milky  color  to  a  "skim  milk"  blue.  Usually 
this  change  in  color  came  after  the  "blanket" 
had  run  l1/^  miles  or  for  3  hours,  whichever 
was  the  shorter. 

The  Bureau  of  Reclamation's  Chemical 
Laboratory  at  Denver,  Colo.,  has  recent  I  \ 
developed  a  method  for  testing  the  concen- 
tration of  the  chemical  in  a  canal  to  further 
improve  the  effectiveness  of  "booster" 
applications. 

Actual  cost  records  were  kept  on  27 
canals  with  total  length  of  116  miles  under 
treatment.  The  average  cost. per  mile  was 
$39.65.  The  average  cost  of  other  methods 
of  control  such  as  hand  labor,  dredges,  disks, 
chains,  and  other  mechanical  devices,  was 
estimated  by  managers  of  the  canals  at 
$96.91  per  mile. 

Equipment  for  applying  the  chemical 
consisted  of  a  one-horsepower  air-cooled 


gasoline  engine;  a  half-inch  vacuum  gear 
pump  of  3-gallon  capacity;  a  60-  to  80- 
pound  pressure  bypass  hose,  a  "neoprene" 
high-pressure  hose  to  the  manifold;  an  ad- 
justable manifold  of  quarter-inch  pipe  upon 
which  nozzles  could  be  placed  at  2-foot  in- 
tervals, and  screened,  fan-type  brass  nozzles 
with  orifices  of  2%ooo  ancl  4%ooo  inch. 
(See  the  June  1946  Era,  p.  117,  for  illus- 
tration.) 

It  is  recommended  to  canal  managers  who 
may  try  the  chemical  this  summer  that  the 
treatments  should  start  when  plants  are 
growing  vigorously  and  have  just  begun  to 
retard  the  water  flow.  Use  5  to  6  gallons 
of  Benoclor  3-C  to  each  cubic  foot  per  sec- 
ond of  water  applied  uniformly  over  a 
period  of  1  hour.  Apply  the  first  treatment 
for  at  least  60  minutes,  although  if  the  wa- 
ter has  high  velocity,  the  treatment  should 
continue  for  75  minutes.  Booster  applica- 
tions should  be  made  after  the  "blanket" 
has  traveled  I1/)  miles,  or  when  the  color 
begins  to  change.  Apply  booster  treatments 
through  the  length  of  the  "blanket"  in  suf- 
ficient quantity  to  raise  the  concentration 


of  the  chemical  to  that  of  the  first  applica- 
tion. About  25  percent  of  the  original  ap- 
plication will  probably  be  needed  for  the 
"booster." 

Users  are  urged  to  keep  accurate  records 
on  the  capacity  of  the  canal  before  and  after 
treatment,  width  of  water  surface  at  time  of 
treatment,  volume  of  water,  type  and  density 
of  vegetation,  turbidity  and  velocity  of  wa- 
ter, quantity  of  chemical  used,  time  taken 
for  application,  and  location  of  "booster" 
applications.  By  keeping  such  records,  and 
forwarding  them  to  the  nearest  regional 
office  of  the  Bureau  of  Reclamation,  infor- 
mation will  be  obtained  which  will  help  to 
perfect  the  method. 

Effectiveness  of  the  treatments  is  reported 
by  Mr.  Glen  Bunton,  of  the  Logan  Northern 
Irrigation  Co.,  Logan,  Utah,  who  said  that 
after  treatment,  the  flow  of  water  rose  from 
65  to  75  c.  f.  s.,  and  by  the  next  day,  water 
which  had  been  flooding  over  had  receded 
enough  so  that  water  flow  could  be  increased 
to  93  c.  f.  s. — equal  to  the  maximum  flow  at 
any  time  during  the  season. 


Not  fishing — scientifically  removing  weeds. 
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In  Unity  There 
Is 


How  a  group  of  farmers  on  the  Minidoka 
Iteclamatioii  project  in  Idaho  ohtaiii  elec- 
tricity and  distribute  it  at  one  of  the  !<>\M  -i 
retail  charges  for  current  in  the  United 
States. 


by  Harrow  Lyons. 

Chief  Information  Officer,  Washington,  D.  C. 


It  part  lit  ndrertite  at  theie  rate*. 


M\\\  HI  tin  houses  have  no  chimneys — 
yet  there  is  warmth  within. 
Hydroelectric  power  is  the  answer.  It 
provides  heat,  light,  and  power  which  is  dis- 
tributed at  a  low  cost  and  made  available  to 
farmers  scattered  over  44  square  miles  of 
south  central  Idaho.  The  distributing  or- 
ganization is  called  the  Unity  Light  &  Power 
Co. — a  good  name,  not  only  because  it  hap- 
pens to  be  the  name  of  a  neighborhood  in 
the  district,  but  because  it  typifies  the  oper- 
ations of  the  company  and  the  farmers  who 
made  this  cooperative  a  success. 


This  is  the  story  of  Unity. 

The  present  secretary-treasurer  of  the 
Unity  Light  &  Power  Co.  is  Grant  A.  Dun- 
ford.  He  is  also  a  farmer  on  40  acres 
of  the  Burley  irrigation  district  on  the  Mini- 
doka project  in  Idaho. 

The  Unity  Light  &  Power  Co.  was  organ- 
ized in  1917  as  a  stock  company,  bul  un- 
changed to  a  cooperative  on  May  20,  1921. 
mainly  because  cooperatives  were  not  taxed. 
When  the  company  was  organized,  stock 
was  sold  at  $10  a  share.  Each  participating 
farmer  bought  enough  shares  to  pay  far  the 
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cost  of  his  transmission  line  to  the  Unity 
substation  at  the  rate  of  $100  a  quarter  of  a 
mile.  The  farmer  has  to  install  transform- 
ers, meters,  and  secondary  wiring  at  his  own 
expense.  Thereafter,  the  company  main- 
tains the  primary  line,  transformers,  and 
meters. 

That  was  when  the  cuiiMimi-t~  were  quite 
widely  scattered.  As  the  years  have  passed 
this  initial  amount  has  been  equalized  by 
refunds  so  that  the  investment  of  each  is  now 
around  $150,  and  the  cost  of  membership 
in  the  cooperative  is  fixed  at  that  amount. 
One  of  the  reasons  for  this  change  was  to 
bring  in  as  many  outUing  farmers  as  pos- 
sible, and  make  ii  |>o— idle  also  for  virtually 
everyone  who  wished  to  join  the  cooperative. 
Not  everyone  could  afford  the  initial  cost 
at  $100  a  quarter-mile. 

There  are  now  37.i  niemlx-r-  nf  the  Unity 
cooperative.  They  own  about  90  miles  of 
ti.iiiMnissinn  line  serving  approximately  44 
square  mile?  of  irrigated  farms — something 
like  eight-and-a-half  customers  per  square 
mile. 

In  1945  the  cost  of  electric  energy  to  the 
cooperative  averaged  1.0ft4  cents  per  kilo- 
watt-hour. The  i-li-'  tricity  was  delivered 
to  the  cnMi liners  at  an  average  of  1.909  cents 
|ier  kilowatt-horn. 

For  the  fiscal  year  ended  November  30, 

I'll"),    tin-    ier.-i|il»   .if   the   cini|iciati\e    WCTC 

SI 9.091.21.  Knergv  cost  was  $13.153.14, 
()|M-raliiii!  e\|MMiM-».  including  salaries  of  a 
manager,  an  electrician,  and  fees  to  mem- 

THK  RECLAMATION  ERA 


Small  electric  heaters  for  active  small  fry. 


K.  C.  Merrill  cuts  choice  steak  with  aid  of  Minidoka  power. 


bers  of  the  board,  amounted  to  $6,576.78. 
There  was  an  operating  deficit  of  $638.71, 
which  was  made  up  by  other  income  of  $1,- 
266.19,  such  as  interest  on  investments  and 
sale  of  electrical  equipment.  This  left  a 
net  income  for  the  year  of  $627.48. 

In  1944  there  was  a  net  deficit  of  $200.85. 
Mr.  Dunford  explained  that  the  cooperative 
did  not  operate  for  profit,  but  to  render  a 
service  to  its  members,  so  that  a  deficit  was 
inconsequential,  as  long  as  it  was  made  up 
another  year.  Generally  there  is  a  small 
profit.  In  1943  it  amounted  to  $1,154.64, 
in  1942  to  $1,483.16,  in  1941  to  $940.35, 
and  in  1940  to  $728.17.  Mr.  Dunford 
looked  back  through  his  books  to  1925 — a 
period  of  20  years.  They  showed,  by  a 
slightly  different  system  of  bookkeeping, 
that  receipts  had  been  $5,075.64  in  that 
year,  expenditures  $4.253.31,  indicating  a 
net  operating  profit  of  $822.33.  But  un- 
collectible accounts  amounting  to  $918.33 
had  been  charged  off.  leaving  a  deficit  of 
$96. 

In  1925  the  books  showed  total  assets  of 
$30,533.48.  By  1944  these  had  increased 
to  $73,902.79. 

"We  don't  make  a  charge  for  deprecia- 
tion," explained  Mr.  Dunford,  "but  we  do 
keep  our  property  in  good  shape,  and  charge 
the  cost  to  maintenance;  we  do  not  consider 
this  an  actual  depreciation  of  our  property. 

"The  Bureau  of  Reclamation  has  just 
introduced  a  new  rate  structure.  I  have 
made  a  comparison  with  present  rates,  and 
I  figure  that  under  the  new  rate  structure  the 
cost  to  us  will  be  about  40  percent  less.  I 


took  our  September  bill  to  make  the  com- 
parison. In  September  we  bought  117,800 
kilowatt-hours  of  energy  at  a  new  cost  of 
$1,334.97.  Figuring  our  demand  charge 
under  the  new  rates  for  340  kilowatts  at 
$306,  and  the  cost  of  energy  at  $507,  less 
a  3-percent  discount  of  $82,  I  arrive  at  a 
total  cost  of  $788.68,  instead  of  the  $1,- 
334.97  charged  under  present  rates. 

"Even  under  the  previous  charges,  I  felt 
free  to  use  as  much  electricity  as  I  wanted. 
All  of  the  members  use  current  very 
freely — just  about  as  we  use  water.  We 
know  that  all  of  the  profits  are  going  back 
to  ourselves,  too.  What  is  more,  the  profits 
to  the  Bureau  of  Reclamation  are  used  1o 
reduce  the  construction  charges  of  the  proj- 
ect. The  Bureau  is  paying  me  about  $50  a 
year  for  owning  land  around  here." 

A  year  ago  Mr.  Dunford  wired  his  house 
for  electric  heating,  insulated  it,  and  put 
on  storm  windows  to  conserve  heat.  He 
figured  that  heating  by  current  from  the 
cooperative  would  cost  him  with  thermostat 
control  about  $50  a  year.  Houses  require 
heating  on  the  Minidoka  project  from  the 
middle  of  September  until  the  end  of 
May — sometimes  into  June.  Electricity, 
Mr.  Dunford  estimated,  would  cost  him  a 
little  over  $6  a  month  during  the  heating 
season. 

This  compared  with  approximately  $10 
a  month  for  oil,  or  $8  to  $10  a  month  for 
coal  with  a  lot  more  labor.  At  the  request 
of  his  interviewer  he  looked  up  his  bills  for 
the  past  2  years  and  compared  them.  Elec- 
tric bills  from  August  1944,  through  July 


1945,  amounted  to  $74.92.  For  the  next  12 
months  his  bills  totaled  $101.40 — a  differ- 
ence of  $36.48  which  might  fairly  be  attrib- 
uted to  the  added  heating  load. 

That  brought  his  house  heating  cost  to  an 
average  of  $3  a  month,  or  an  average  of 
$4  a  month  for  the  9  months  during  which 
he  required  heat.  Under  the  new  rates  even 
this  will  be  reduced.  Mr.  Dunford  esti- 
mates the  cost  of  energy  to  the  members  of 
the  Unity  Light  &  Power  Co.  to  average 
about  1.185  cents  per  kilowatt-hour. 

Unless  the  whole  picture  is  given,  how- 
ever, this  is  slightly  misleading,  because 
membership  includes  some  fairly  sizable  es- 
tablishments, which  receive  energy  some- 
what below  the  average  on  account  of  quan- 
tity consumption.  For  instance,  the  Y-Dell 
ballroom  in  which  large  parties  are  held, 
and  which  uses  current  for  electric  sign  dis- 
plays, consumed  1,652  kilowatt-hours  of 
current  in  September  1946,  at  a  cost  of 
$18.92.  A  creamery  owned  by  Herman 
Stoker  used  5,950  kilowatt-hours  in  the  same 
month  at  a  cost  of  $59.75. 

Mr.  Dunford  picked  out  the  bill  of  an 
average  farmer  who  paid  in  the  previous  12 
months  $58.03  for  his  current,  an  average  of 
$4.84  per  month.  Current  was  used  for 
lighting  and  general  farm  work,  including 
operating  pumps  and  shop  equipment. 

Asked  for  more  specific  information  as  to 
what  equipment  the  average  farmer  on  the 
project  used,  Mr.  Dunford  produced  an  in- 
ventory he  had  made  following  a  slight 
argument  with  James  Allen,  a  resident 
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farmer  and  shareholder,  over  the  burning 
oul  of  a  transformer.  The  question  arose 
as  to  who  was  at  fault  for  the  mishap.  Mr. 
Allen  maintained  it  was  not  his  fault.  The 
cooperative  declared  he  had  overloaded  his 
No.  3  transformer.  The  inventory  showed 
the  following  equipment  on  the  Allen  place: 


Klfi-trn   range 
Air  In  .it*  r 
Water  healer 

Klri-lrir    » chirr 

KlrrlnY  iron 
\\  .i-liiiiK  inarhim- 
I!. uli"  in  li.irn 
Milking  marhiiu- 
Toa«ler 


Refrigerator 
Mixer 
(.rirnli-r 
Kailio  in  house 
Yard  light 
Spin!  cellar  light 
KliTlrir  fenre 
House  lights 
Chicken  coop  light 


Altogether,  the  cooperative  figured.  Mr. 


Allen's  load  was  the  equivalent  of  some 
14.937  watts,  and  although  not  all  of  the 
equipment  would  be  in  use  at  the  same  time, 
it  was  enough  to  burn  out  any  No.  3  trans- 
former. \  No.  .">  was  installed,  although  it 
is  not  certain  this  will  be  adequate.  Mr. 
Dunford  said  that  Mr.  Allen's  bill  for  12.- 
701  kilowatt-hours  of  current  in  the  latest  12 
months  was  $135.25 — an  average  of  $11.27 
per  month. 

"When  the  Bureau  of  Reclamation  built 
the  Minidoka  project  it  didn't  think  of  usin<: 
the  power  it  generated,  except  for  pumping 
purposes.  When  it  was  found  that  there  was 
a  surplus  of  current  for  the  settlers,  it  ap- 
plied the  profits  to  reduction  of  the  con- 
struction charges.  When  the  construction 
charges  are  all  paid  out,  the  profits  goes 
toward  the  operation  and  maintenance 
charges." 

From  April  1.  1926.  to  December  31. 
I'M"),  total  of  declaration  of  profits  accru- 
able  to  the  Burley  irrigation  district  totaled 
$1.719.880.  These  funds  were  applied  as 
follows:  $1.024.467  to  the  accounts  of  water 
users  for  the  reduction  of  construction 
charges;  8411,558  for  increasing  the  ca- 
parit)  of  the  plant:  s.'i!;..~il)l)  for  the  pur- 
chase of  additional  storage  space  in  the 
Jackson  Lake  Reservoir;  $93.932  to  the  ac- 
counts of  water  users  for  reducing  opera- 
tion and  maintenance  charges;  $18.755  for 
an  emergency  transmission  line  to  the  Bur- 
ley  pumping  station;  and  $132.648  unap- 
plied but  reserved  for  advance  construction. 

Current  is  sold  to  the  towns  and  villages 
on  the  project,  and  they  distribute  it  at  a 
profit  through  their  municipally  owned 
systems. 

In  the  fiscal  year  ended  April  30,  1946. 
the  city  of  Burley  received  from  its  munici- 
pal electric  distributing  system  revenue  of 
$184,678.  and  expended  on  that  system 
$129,336,  leaving  a  net  profit  of  $55.342. 


In  the  last  seven  fiscal  years  its  net  profits 
amounted  to  $354,422.  enabling  it  to  make 
many  civic  improvements  which  would 
otherwise  have  been  impossible.  This  has 
enabled  the  city  to  operate  on  a  \ery  low 
t.i\  a— c-- ment. 

The  city  of  Rupert,  also  on  the  project, 
but  considerably  smaller,  reports  a  profit 
Ironi  the  operation  of  its  electrical  s\stem  of 
>J2'J.720  during  the  twenty  calendar  ycai- 
ended  this  year.  It.  too.  has  made  many 
civic  improvements  on  the  basis  of  these 
revenues.  In  each  instance  the  rates  to  cus- 
tomers are  111110111:  the  lowe>t  in  the  Nation. 
Nearly  half  of  the  houses  are  heated  1>\ 
electricity.  Many  do  not  even  have  chim- 
neys. The  Minidoka  project  power  rates 
have  had  a  marked  influence  in  bringing 
down  the  rates  of  private  power  companies 
in  southern  Idaho. 

Towns  in  the  area  now  have  grown  be- 
yond the  capacity  of  the  Minidoka  plant  to 
supply  current,  and  the  problem  of  con- 
tinuing to  maintain  rates  as  low  as  those  in 
the  past  is  one  with  which  the  Bureau  is 
wrestling.  In  general,  it  has  not  been  the 
policy  of  the  Interior  Department  to  encour- 
age the  payment  of  improvement?-  by  town-. 
and  cities  out  of  surplus  from  the  operation 
of  electric  distributing  systms.  The  feeling 
is  that  citizens  will  profit  more  by  the  low- 
est possible  electric  rates — rates  which  will 
attract  industry.  Nevertheless,  main  mu- 
nicipalities prefer  to  use  such  surpluses  for 
improvements  or  lowering  the  tax  rate. 
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International  Engineering 

EGYPT.  It  is  understood  that  Mr.  S.  O. 
Harper,  formerly  chief  engineer  of  the  Bu- 
reau of  Reclamation  will  serve  on  an  inter- 
national engineering  board  for  the  Egyptian 
Government.  Other  members  of  the  board 
will  include  representatives  from  Sweden 
and  Switzerland.  The  services  of  Mr. 
John  L.  Savage.  Bureau  consultant,  were 
also  sought  but  he  was  unable  to  accept  the 
.1— imminent  due  to  previous  commitments. 

CHINA.  The  National  Resomcc-  Com- 
mi-- ion  of  China,  with  which  the  Hureau 
of  Reclamation  has  Urn  dealing  in  con- 
nection w  ith  the  yaiifit/c  (  ,«iii<-  I'lojcct.  has 
lu-i-n  elevated  to  a  ministry  and  is  no  nOgH 
part  of  the  Ministry  of  Economic  \ffairs. 
The  new  nlin  c  i-  directly  answerable  to  the 
I  M-cutive  Yuan. 

\IM/IM\.      Mi.    \ll-cil  \\  .   Newi ,  uner. 
formerly  of  the  Branch  of  l)csij-:i  and  (on 
-Inn 'ion.  Demer.  Colo.,  i-  now  engaged  in 
the  investigation?  of  the  Tuay   Rivi   Ita-in 
in  \  ene/uela. 

I'oKTl  ».*!..  Mi.  Eeinamlo  \  .1-1  o  <  ."-la. 
.1  |irofcssor  from  tin-  I  ni\er-il\  of  Lttbon, 
Portugal.  IN-)! an  stinlic-  of  the  Hiiic.ui  •  .( 
It. -i  Lunation'-  a<ti\itic-  at  Dcim-r.  Colo., 
dining  March.  He  i-«  a  State-Department 
-pon-oird  trainee. 
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The  Farmers  Take  Over 


With  a  salute  to  Yakima-Tieton  farmers 
who  paid  the  last  installment  on  their  debt 
to  Uncle  Sam,  bureaucracy  beats  a  retreat 


IT  WAS  February  14,  1947.  St.  Valentine's 
Day. 

The  place  was  Yakima,  Wash.  The  occa- 
sion, the  "Tieton  pay-off  party,"  according 
to  the  banners  festooning  the  streets.  Lin- 
ing the  sidewalks  were  people  who  had  come 
from  all  over  the  Pacific  Northwest  to 
watch  the  proceedings. 

Secretary  of  the  Interior  J.  A.  Krug,  Gov. 
Mon  C.  Wallgren,  Congressman  Hal 
Holmes,  Chamber  of  Commerce,  State  and 
reclamation  officials,  along  with  the  promi- 
nent Yakima-Tieton  farmers  and  families, 
rode  in  a  75-car  caravan,  paying  their  re- 
spects to  the  first  water-users'  district  to 
completely  pay  off,  on  time,  its  obligation 
to  the  Government. 

As  the  cavalcade  reached  the  rural 
schools,  over  800  children  proudly  waved 
their  signs,  "Welcome,  Secretary  Krug." 
and  when  the  Secretary  stopped  at  one  of  the 
buildings,  struck  up  their  small  band,  fol- 
lowing the  music  with  a  lusty  school  yell 
which  they  adapted  for  the  occasion. 

Of  all  the  sights  he  witnessed,  among 
them  the  cold-storage  plants  for  the  famous 
"Delicious"  apple  grown  at  Tieton,  the 'ap- 
ple processing  plants,  and  orchards,  the 
children  seemed  to  make  the  greatest  im- 
pression on  Secretary  Krug. 

Following  his  tour  of  the  Tieton  division, 
Secretary  Krug  spoke  at  a  "farmers'  ban- 
quet" remarking  that,  from  his  observation, 
the  outstanding  contribution  of  the  Yakima- 
Tieton  Reclamation  project  was  the  hun- 
dreds of  school  children  who  turned  out  to 
greet  the  visitors.  He  had  heard  a  lot  about 
the  apples  and  other  crops  produced  on  the 
Tieton  plateau,  but  to  his  mind  the  future 
citizens  in  the  schools  on  the  project  were 
its  most  lasting  claim  to  fame. 

In  his  formal  address  later  in  the  day, 
broadcast  through  the  Pacific  Northwest  at 
Yakima.  Wash.,  Mr.  Krug  took  as  his  theme, 
"Bureaucracy  beats  a  retreat."  Receiving 
the  final  check  from  Clifford  Kail,  presi- 
dent of  the  Yakima-Tieton  irrigation  dis- 
trict, he  said,  "When  this  check  has  been 
deposited  in  the  United  States  Treasury,  the 
farmers  of  the  Tieton  division  will  have 
paid  the  last  penny  of  their  debt  of  more 
than  3%  million  dollars — the  amount  spent 
by  the  Bureau  of  Reclamation  37  years  ago 
in  building  the  irrigation  system  that  waters 
your  lands. 

"Nowadays  a  $15,000  check  arriving  at 
the  Treasury's  receiving  window  does  not 
cause  any  eyebrows  to  lift,  and  an  expendi- 
ture of  $3,500,000  on  a  Federal  project  does 
not  seem  especially  large,"  said  Secretary 
Krug.  "The  significance  of  this  occasion  is 
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Secretary  J.  A.  Krug  and  friends. 


in  what  has  been  accomplished  with  that 
$3,500,000  investment. 

"Some  of  you  were  here  in  1910  when  the 
Tieton  area  was  a  sagebrush  desert  about  to 
receive  its  first  water  from  the  new  canals. 
You  have  seen  the  Federal  Government, 
through  the  conservation  and  use  of  the 
precious  water  resources  here  in  the  Yakima 
Valley,  expand  the  national  production, 
create  $150,000,000  of  new  wealth,  and 
provide  homes  for  more  than  1,000  families 
on  25,000  acres  of  land  that  formerly  was 
not  even  good  sheep  pasture. 

"Last  year  these  Tieton  lands  produced 
crops  of  an  average  value  of  $750  per  acre. 
Since  they  were  first  irrigated,  each  acre  of 
this  former  desert  has  pumped  new  pur- 
chasing power  of  more  than  $6,000  into  the 
arteries  of  our  national  commerce. 

"Uncle  Sam  put  his  money  into  this  ven- 
ture under  a  wise  law  that  was  the  key- 
stone of  the  conservation  program  of  Theo- 
dore Roosevelt — the  reclamation  law  of 
1902.  This  law  has  been  supported  by 
every  administration  since  that  time.  It  is 
not  a  partisan  matter.  Here  on  the  Tieton 
division,  Uncle  Sam  has  now  got  his  money 
back,  dollar  for  dollar.  In  the  meantime, 
the  Treasury  has  sent  its  tax  collectors  to 
these  former  sagebrush  mesas  that  now  are 
dotted  with  apple  and  peach  orchards. 
While  I  do  not  have  the  exact  figures,  it  is 
clear  that  the  Federal  income  taxes  paid  by 


farmers  and  businessmen  who  have  earned 
their  livelihood  from  these  lands  have 
greatly  exceeded  the  cost  of  the  entire  irri- 
gation project — a  cost  that  has,  in  addition, 
separately  been  repaid  in  full  by  direct 
payments  from  water  users." 

Secretary  Krug  compared  what  has  been 
done  by  irrigation  in  Yakima  with  what 
would  have  happened  if  in  1910  a  barren 
island  had  been  purchased  by  the  United 
States  for  $3,500,000.  Settled  by  our  citi- 
zens, the  Yakima-Tieton  division  has  sup- 
ported a  thousand  families  in  comfort  and 
prosperity  on  farms,  and  even  a  greater 
number  in  the  towns  and  villages  that  have 
grown  up  among  them,  he  said,  continuing 
with,  "It  does  not  stretch  the  imagination  to 
compare  an  irrigation  project  with  an 
island,  since  these  projects  are  the  only  is- 
lands of  intensive  farming  in  vast  unproduc- 
tive expanses  of  the  West  which  make  up 
nearly  half  of  all  the  land  within  the  United 
States.  They  stand  out  in  the  sagebrush 
desert  much  as  islands  dot  the  sea." 

"You  men  and  women  on  the  Tieton 
farms  should  be  especially  proud,"  said  the 
Secretary.  "This  check  for  $15,000  is  your 
final  payment.  Yours  was  one  of  the  first 
irrigation  districts  established  under  the 
reclamation  law  and  you  have  now  carried 
out  in  full  the  contract  made  37  years  ago. 
This  is  the  first  final  payment  of  all  obliga- 
tions by  any  irrigation  district. 
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It  meant  a  lot  to  Tielitn. 


"You  have  changed  the  desert  to  verdant 
fields  and  orchards.  Through  the  years, 
out  of  your  earnings  from  the  watered  land. 
Mm  have  provided  funds  by  your  paynn-nt- 
whieh  the  Department  of  the  Interior  has 
reinvested  in  other  irrigation  projects  in 
the  West.  Several  of  these  new  islands  of 
production  which  have  been  helped  by  the 
fulfillment  of  your  contract  are  already  the 
homes  of  new  pioneer  settlers.  They,  in 
turn,  are  beginning  to  repay  their  contrac- 
tual obligations  and  will  thus  recreate  and 
increase  the  reclamation  fund  for  other  new 
developments. 

"I  take  pride  in  turning  over  this  project 
to  you — to  your  own  elected  officials,  in 
order  that  it  may  continue  to  irrigate  your 
farms  under  >our  direct  control.  Uncle 
Sam  built  the  project.  You  have  re- 
paid his  cost,  and  this  irrigation  system  is 
in>\\  yours  to  operate  and  take  care  of.  The 
Bureau  of  Reclamation  Mill  always  stand 
reach  lo  as-i»t  if  M>II  require  help,  but  here 
i-  Bureaucracy  beating  a  retreat  as  planned. 
Herr  is  the  Federal  Government,  having 
extended  a  helping  hand  to  its  citizens,  bid- 


ding them  Godspeed,  and  withdrawing. 
Here  is  democracy  creating  vital  projects 
which  work  for  people,  and  then,  when  the 
task  is  done,  leaving  the  people,  strength- 
ened and  self-reliant,  to  carry  on.  That 
was  Jefferson's  way,  expressed  in  his  words. 
'He  governs  best  who  governs  least.' 

"Reclamation  has  worked  here  in  the 
Yakima  Valley  and  it  has  worked  in  similar 
valleys  through  the  West. 

"Four  million  acres  of  irrigated  land  have 
produced  5  billion  dollars  in  new  American 
wealth.  That  partner  of  irrigation.  hyl.o 
electric  power,  created  as  a  byproduct, 
serves  industries,  towns,  cities,  and  farms 
with  electric  energy  to  improve  living  con- 
ditions for  millions  of  people.  The  Con- 
gress w  i>d\  has  authorized  the  expansion  of 
the  reclamation  program  so  that  it  w  ill  reach 
tw  ii-e  the  population  now  served.  New  irri- 
gated lands  and  more  power  are  to  he  made 
available  in  the  years  ahead  in  every  State 
we«l  of  the  ninety-seventh  meridian. 

"I  agree  with  the  western  jieople  wh»  feel 
that  true  econonn  can  l>;  -I  be  achieved  by 
completing  these  aulhori/ed  projects  speed- 


ily so  that  production  will  start  paying  back 
the  Government's  investment.  Veterans  are 
clamoring  for  a  chance  to  clear  the  sage- 
brush and  to  farm  these  lands.  They  need 
living  space  now  and  a  hungry  world  m-ciU 
food.  .  .  . 

"In  1910,  there  were  scoffers  who  said 
that  the  desert  could  -lot  be  beaten  back  and 
that  the  Tieton  project  would  be  a  dismal 
failure.  In  1047,  the  c\ni<>  who  are  the 
direct  descendants  of  those  same  scoffers 
probably  will  contend  that  the  new  program 
for  the  Columbia  River  Basiti  will  not  pa\ 
out.  They  were  doubtful  that  the  power 
from  Grand  Coulee  Dam  would  CMT  find  a 
market.  When  the  war  came  along  and 
us?d  this  power,  they  said  it  would  jio  lug- 
ging when  peace  returned.  But  il  lia>n"; : 
the  tremendous  demands  being  made  on  ihe 
Bonneville  Power  Administration  which 
sells  the  power  from  Grand  Coulee  and 
Bonneville  Dams  conclusively  proves  th.  I. 
The  wartime  peaks  were  surpassed  in  the 
fall  of  1946.  and  now  the  demands  are 
hitting  new  highs  almost  even  week. 

"What  has  been  done  through  the  con- 
struction of  the  great  dams  on  the  Columbia 
River  toward  the  development  of  the  Pacific 
Northwest,  what  \ou  have  done  here  in  the 
Yakima  Valley  through  the  irrigation  of  the 
lands  that  were  once  desert,  will  be  done 
again  and  again  in  communities  \et  to  be 
established  from  the  remotest  creek  at  the 
Continental  Divide  to  the  month  of  the 
Columbia  River  at  Astoria. 

"The  day  will  come  when  I  lie  final  check 
of  repayment  will  be  delivered  to  the  I  nited 
States  Treasury  for  all  the  development!  on 
the  Columbia  River  system.  In  that  day 
and  time,  the  Columbia  River  Basin  will  no 
longer  be  an  area  of  undeveloped  resources. 
It  will  have  new  millions  in  population.  It 
will  have  great  new  factories  and  industries, 
and  its  agriculture,  like  the  Yakima  apple. 
will  be  famous  throughout  the  world." 

Adding  significance  to  the  occasion,  Gov. 
Mon  C.  Wallgren  proclaimed  the  week  of 
February  10  as  Reclamation  \\eek  for  the 
State  of  Washington. 

Director  of  the  Branch  of  Operation  and 
Maintenance.  Goodrich  W.  I.ineweaver.  rep- 
relenting  Reclamation  Commissioner  Mich- 
ael W.  Straus,  presented  the  district  with  a 
cciiificate  commemorating  the  event. 

The  formal  transfer  of  the  project  took 
place  March  I.  I'UT. 
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Colorado-Big  Thompson  Project 

N 

Keeping  Step  With   an   Ever-Changing   Economy,  the  World's  Major  Transmoun- 
tain  Water  Diversion  Faces  a  Future  of  Increased  Benefits  and  Increased  Costs 


TEN  YEARS  AGO,  Congress  authorized  the 
construction  of  the  Colorado-Big  Thomp- 
son project  in  the  State  of  Colorado. 

The  main  objective  of  this  large  scale 
multiple-purpose  development  is  to  combat 
crop  losses  due  to  irrigation  shortages  in 
northeastern  Colorado.  The  Colorado-Big 
Thompson  project  has  been  authorized  by 
Congress  as  an  economically  feasible  engi- 
neering feat  for  transporting  surplus  water, 
which  otherwise  wastes  away  to  the  sea, 
from  the  upper  reaches  of  the  Colorado 
River  on  the  western  slope  through  the  Con- 
tinental Divide  to  the  fertile,  but  inade- 
quately irrigated,  acres  on  the  eastern  slope 
of  this  great  barrier. 

When  the  Colorado-Big  Thompson  proj- 
ect is  completed,  it  will  collect  and  move 
this  unused  water  far  distances  from  the 
high  country  on  the  western  slope  of  the 
Rocky  Mountains  under  the  Continental 
Divide  via  the  Alva  B.  Adams  tunnel  to  drop 
down  the  eastern  slope  toward  the  fertile 
area  of  northeastern  Colorado,  one  center 
of  which  is  Greeley,  a  town  named  for  the 
unowned  editor  who  urged  the  settlement 
of  this  area  80  years  ago.  It  will  insure 
and  increase  food  production  on  615.000 


fertile  acres  now  having  a  deficient  water 
supply,  and  provide  hydroelectric  generat- 
ing capacity  of  approximately  176,000  kilo- 
watts in  the  process. 

The  major  feature  of  this  project  was  the 
drilling  of  a  13-mile  irrigation  tunnel — the 
longest  of  its  kind  in  the  world — through 
the  Continental  Divide — the  backbone  of 
the  continent. 

The  story  of  how  construction  crews 
started  simultaneously  at  the  east  and  west 
portals  of  the  tunnel  and  met  each  other  in 
the  middle,  missing  their  calculations  only 
by  a  fraction  of  an  inch  is  engineering  his- 
tory, and  a  tribute  to  the  soundness  of  the 
Bureau  engineers'  plans. 

While  the  use  of  the  waters  for  irrigation 
was  the  primary  purpose  of  this  feature, 
one  of  the  most  spectacular  results  to  be 
achieved  from  the  transportation  of  water 
through  the  Alva  B.  Adams  tunnel  is  the 
creation  of  hydroelectric  power.  The  pro- 
file drawing  on  this  page  shows  the  manner 
in  which  water  rides  through  the  tunnel, 
drops  to  holding  reservoirs,  and  as  it  is  re- 
leased, generates  hydroelectric  power. 
Triple  use  of  this  water  is  made  through 


irrigation,  municipal  water  supply,  and  the 
power  it  guarantees  for  municipal,  indus- 
trial, and  rural  electrification  as  well  as 
to  repay  a  large  portion  of  the  construction 
cost  of  the  project. 

Congress  made  initial  appropriation  for 
the  Colorado-Big  Thompson  project  in  the 
Interior  Department  Appropriations  Act  of 
August  9,  1937  (50  Stat.  595),  in  accord- 
ance with  the  plan  set  forth  in  Senate 
Document  No.  80,  Seventy-fifth  Congress. 
Finding  of  feasibility  was  approved  by  the 
President,  December  21,  1937.  The  total 
expenditures  on  the  project  to  June  30, 1946, 
were  $26,387,750. 

In  1937  only  about  $150,000  had  been 
spent  on  preliminary  investigations  to  pave 
the  way  for  the  actual  construction,  esti- 
mated at  a  cost  of  $43,000,000.  As  work 
progressed,  improvements  in  preliminary 
plans  were  made  to  provide  for  the  maxi- 
mum development  of  a  working  partnership 
between  irrigation  and  power. 

Since  the  project  involved  19  separate 
but  coordinated  major  engineering  features, 
perfection  of  the  preliminary  plans  involved 

(Continued  on  page  86) 
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considerable  study  and  investigation.  In 
so  doing,  and  after  viewing  the  actual  re- 
-nil-  brought  about  by  the  progress  of  con- 
-(ruction,  engineers  found  ways  of  making 
the  Colorado-Big  Thompson  safer,  more 
economical  in  operation,  and  more  valuable 
to  the  water  users,  power  consumers,  and 
the  people  of  the  United  States  for  whose 
U-m-tii  it  is  being  built.  The  estimated 
outlay  for  the  project  increased  from 
$43,000,000  to  $128,000,000  on  the  ba>i-  ,.f 
1946  prices,  due  to  the  increased  cost-  nl 
wartime  construction  plus  the  prospective 
additional  expenditures  involved  in  revising 
and  perfecting  the  plans. 

The  increases  in  project  costs  are  par- 
alleled by  an  increase  in  permanent  benefits 
from  the  project  as  well  as  a  decrease  in 
annual  operating  charges  over  the  year.-  lo 
come. 

The  long-standing  policy  of  the  Bureau 
of  Reclamation  and  the  Department  of  the 
Interior  has  been  that  water  users  are  ex- 
pected to  repay  the  reimbursable  costs,  allo- 
cated to  irrigation,  of  constructing  a  project, 
within  the  bounds  of  their  ability  to  repay. 
On  the  basis  of  increased  costs  and  in  con- 
-iilt-ration  of  increased  benefits,  allocation 
»f  charges  must  be  made  to  the  extent  of  the 
abililv  of  the  water  users  to  repay  the  in- 
creased C0s|s. 

The  House  Appropriations  Committee  on 
the  Interior  appropriations  bill  not  only  has 
concurred  in  this  policy  of  the  Bureau  and 
the  Department,  but  insists  that  increased 
i-MM-triirtiiin  costs  inii-t  be  reflected  in  sup- 
plemental, or  amendatory,  repayment  con- 
tracts, 

In  the  case  of  the  Colorado-Big  Thomji- 
-on  project,  the  increase  in  cost  between 
the  1937  and  1946  estimates  represents  an 
increase  in  the  cost  of  tin-  irrigation  features 
from  S2l.<HKMXX)  to  870,000,000,  and  an 
incre.ise  in  the  co-i  of  power  features  from 
819.000,000  to  857.000.000.  On  the  ba-i- 
of  current  estimates,  increased  benefits 
.mi., nut  to  over  1  billion  dollars,  represent- 
ing lirnelil-  accruing  In  the  water  u->i-. 
power  col-sinners,  and  residents  of  the  area 
from  power  revenue,  additional  agriculture, 
.mil  recreational  facililii  -. 

Although  the  pre-cnl  estimates  call  for 
the  entire  i  o-l-  lo  lie  repaid  by  irrigation 
and  power  revenue  .1-  <  mi-Inn  lion  expend- 
itures are  made,  an  appropriate  adjust- 
ment on  a  fair  and  equitable  basis  between 
i  and  irrigation  will  be  effeclc.l. 

The  I  l-vcar  »p.  n  between  precon-triiclion 
estimate*  and  (he  present  status  of  man's 
greale-t  movement  of  walci  through  moun- 
tains has  IMTII  marked  by  a  world  convul- 
-ion  of  prices  .mil  e,,.|.  im  idcnt  lo  the 
•  i  onoinv  of  war  and  n-i  ovcrv.  During  thai 
period  the  project  h.i-  proi ceded  with  man- 
datory change*  in  schedules  and  optional 
improvements  in  plans. 

Many  improvement*  have  been  made  in 
the  project  plans  without  altering  the  basic 


concept  that  was  initial!)  authorized  and 
undertaken. 

Some  of  these  changes  were  necessitated 
by  adverse  underground  conditions  not  indi- 
cated by  preliminary  explorations.  Others 
have  been  made  in  plan  and  design  to  ob- 
tain greater  reliability  in  operation  and 
thus  more  nearly  eliminate  prospects  of 
service  interruptions  to  both  the  irrigator 
and  the  power  consumer.  While  there  is  no 
change  in  the  project's  yield  of  water,  the 
delivery  program  results  in  marked  bene- 
fits to  the  users.  Other  modifications  were 
made  to  render  project  power  firm  to  a 
greater  degree  and  increase  its  value  and 
the  revenues  to  be  received  from  its  sale. 

These  changes  in  plan  have  been  dis- 
cussed with  the  Northern  Colorado  Con- 
servancy District,  the  construction  agency 
for  the  repayment  of  the  irrigation  costs,  the 
congressional  committees,  and  have  been 
|iu|p|icized  as  developed.  Some  of  them  are 
already  reflected  in  completed  features  of 
the  project  or  works  now  being  built  for  all 
to  see.  Others  are  fully  described  in  out- 
standing advertisements  for  bids  or  in  the 
specifications  for  work  on  which  contracts 
have  already  been  made. 

The  value  of  the  salable  power  output  has 
been  materially  enhanced  by  greatly  in- 
creasing the  proportion  of  firm  energy  avail- 
able from  the  system,  thereby  increasing  the 
resulting  revenues  required  to  pay  for  the 
project. 

The  power  transmission  system  has  been 
expanded  to  meet  the  demand  for  public 
power  by  cities,  towns,  and  rural  communi- 
ties in  northern  Colorado.  Among  these 
.are  several  existing  municipally-operated 
power  systems  and  several  large  and  well- 
established  rural  electrification  projects. 
In  so  expanding  the  transmission  system-. 
the  policy  of  the  Congress  that  power  shall 
be  furnished  preferentially  lo  cooperati\e- 
and  public  agencies  has  been  followed. 

Long  after  the  Northern  Colorado  Water 
Conservancy  District  has  made  the  final  pay- 
ment to  the  United  States  for  the  construc- 
tion of  the  irrigation  works  in  this  develop- 
ment, the  State  of  Colorado  and  the  Nation 
will  continue  lo  benefit  from  an  ever- 
mc  leasing  source  of  t.i\  revenues  made  pos- 
sible by  the  project.  The  board  of  direc- 
tor- which  heads  the  district  is  empowered 
to  levy  taxes  by  collecting  a  general  tax, 
willi  limitations,  on  all  property  in  the  dis- 
trict lo  pay  for  the  indued  benefits  accruing 
to  the  district  bv  bringing  in  project  \\.itci. 
and  by  a  special  aow— ment  on  lands  receiv- 
ing direct  watci. 


Reclamation  on  the  Mississippi 

At  the  last  meeting  of  the  Mississippi 
Valley  Association  in  St.  Louis,  Mo.,  a  reso- 
lution was  passed  proposing  that  the 

!!•••  I  mi. ill. ,11   l..iw-  lie  extended  to  the  entile 

Mi--i  —  ippi  \allev.       Ibis  would  peimit  in- 

.ill. in-  lo  ddeimine  the  |x>ssihilitv   of 

Dining     millions    of    acres    of    fl I 

depleted  lands  around  the  Mississippi  Kiv  er. 
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"Irrigation  sure  made  a  good  impression 
on  me.  especially  in  tho-c  \eais  when  it 
didn't  rain  enough  to  wash  the  dust  oil  a 
hen  house." 

Tenant-farmer,  wage-earner  Southall  held 
fast  to  a  dream  of  all  solid  men  of  the  land: 
he  wanted  to  have  a  place  of  his  own  a 
place  a  man  could  call  home,  and  mean  it. 
Eventually,  he  accumulated  sufficient  cash 
to  purchase  a  sandy  land  cotton  farm. 
Looking  across  distant  fields,  he  saw  the 
Bureau's  construction  crews  building  the 
Lugerl-Altus  project.  "Nobody  will  evci 
know  how  much  I  wanted  one  of  those  irri- 
gation farms,"  Southall  said. 

As  time  approached  for  irrigating  the 
first  unit  of  the  project,  Southall  decided  to 
make  one  final  effort  to  buy  a  place  whcic 
he  would  have  water  to  nourish  his  ciop» 
when  they  needed  it.  He  was  successful, 
and  now  owns  69  acres  just  across  the  main 
canal  from  the  Oklahoma  State  Experiment 
Station.  He  also  farms  45  acres  of  lea-cd 
land  adjoining  his  home  place. 

There  are  five  children  in  the  Southall 
household,  ranging  from  Melvin.  16.  down 
to  Stanley,  3.  They  are  a  wholesome  lot. 
Melvin,  for  instance,  has  won  numerous 
State  championships  in  connection  with  his 
4-H  Club  work.  Among  these  aw  .ml-  u.i- 
first  place  in  the  State  farm  level  contest, 
sponsored  by  the  Soil  Conservation  Sen  ice. 
Another  time.  Melvin  was  tops  in  the  State 
contest  for  dairy  judging,  but  some  one 
failed  to  enter  him  properly,  and  he  w.i- 
denied  the  trophy.  Melvin  graduated  from 
high  school  this  spring.  He  will  begin 
studying  agriculture  at  Oklahoma  A.  &  M. 
next  fall. 

All  of  the  Southall  youngster-,  including 
3-year-old  Stanley,  who  helps  (?)  harve-t 
the  potato  crop,  gather  eggs  and  feed  the 
cats  and  dogs,  have  a  pride  of  ownership  in 
the  project  home.  The  older  children  raise 
chickens  and  pigs  as  a  basis  of  their  4-H 
club  activities. 

Southall  will  continue  to  cash  crop  col- 
ton,  although  he  has  a  weather  e\e  set  for 
other  strong  supporting  undertakings.  A 
dairy  herd  is  planned  after  the  alfalfa  fields 
mature.  The  potato  acreage  will  be  in- 
creased, and  more  land  devoted  to  growing 
row  crop  livestock  feed,  both  for  home  con- 
sumption and  sale.  Truck  farming  also  ap- 
peals to  Southall.  who  w  ill  expand  this  phase 
of  the  farm  program  lo  help  supply  !•••  .il 
markets. 

Books  might  well  lx>  written  about  the 
people  who,  for  manv  w-ars.  have  made 
comfortable  livings  on  western  reclamation 
projects.  Mul  there  are  other  stories,  no 
less  inleresliiiL'.  vet  to  be  told  about  the  new 
-cttlers  in  present  I)  developing  reclamation 
.11,  .i-.  Man'-  uigc  lo  till  the  soil  and  woik 
w  ith  nature  i*  as  old  as  civilization,  for.  trite 
though  il  l-e.  it  still  is  true  that  our  "civiliza- 
tion In-:.,  in-  and  ends  with  the  plow." 
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Purple  Heart  Veterans  of  World  War 
II  won't  talk  about  their  wartime 
awards,  but  you  can't  stop  them 
when  they  start  explaining  their 
plans  for  farming  the  reclamation 
lands  they  won. 

by  Robert  L.  Branam 

Region  fl,  Hillings,  Mont. 

IN  THE  GLASS  CHURN  were  212  capsules. 
Each  capsule  represented  the  hope  of  a 
World  War  II  veteran  for  a  reclamation- 
created  farm  on  the  Heart  Mountain  divi- 
sion of  the  Bureau  of  Reclamation's  Sho- 
shone  project  in  northwestern  Wyoming. 
The  date  was  February  4.  1947 — the  day 
set  for  the  Bureau's  second  postwar  land 
opening. 

Veterans  from  1<3  States  of  the  Union 
wanted  to  take  advantage  of  this  opportu- 
nity. Wyoming,  of  course,  had  the  greatest 
representation,  next  came  Montana,  and 
there  were  others  from  Nebraska,  Colorado, 
Kansas,  Oklahoma,  Idaho,  Utah,  California, 
North  Dakota,  Minnesota,  Oregon,  Arizona, 
Arkansas,  Michigan,  New  Mexico,  Tennes- 
see, and  Washington. 

In  keeping  with  the  Bureau  of  Reclama- 
tion's policy  to  make  irrigable  farm  unils 
available  to  veterans  of  World  War  II,  it  was 
appropriate  that  the  highest-rated  212  ap- 
plicants for  the  83  farm  units,  containing 
7,720  acres  of  irrigable  land,  were  veterans, 
that  the  ceremony  for  establishing  priority 
of  a \\ard  was  conducted  in  the  American 
Legion  Hall  at  Powell,  Wyo.,  and  that 
names  were  drawn  by  post  commanders  of 
the  American  Legion  and  Veterans  of  For- 
eign Wars. 

Preparations  for  the  Heart  Mountain 
opening  began  many  years  ago.  In  fact,  all 
things  considered,  its  real  beginning  goes 
back  to  the  time  of  that  colorful  westerner, 
William  F.  (Buffalo  Bill)  Cody.  For  it 
was  then  that  actual  irrigation  development 
was  started  on  what  is  now  known  as  the 
Shoshone  project. 

A  monumental  contribution  to  the  Heart 
Mountain  opening  occurred  in  1910,  when 
the  Shoshone  Dam  (now  called  Buffalo  Bill 
Darn  I  was  completed.  But  even  this  was 
onl\  one  event  in  the  continued  progress  of 
I  lie  liurcau  of  Reclamation  to  make  water 
available  to  the  arid  and  semiarid  sections 
of  the  Western  States. 

With  the  passing  of  the  February  4  mile- 
stone on  the  Heart  Mountain  division,  the 
Bureau  picked  up  speed  in  the  task  of  put- 
ling  more  and  more  land  under  the  bene- 
ficial effects  of  a  stable  supply  of  life-giving 
water. 
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HOLD  EVERYTHING,  I'LL  BE  THERE  IN  A  MINUTE! 
said  Pete  G.  Milohov  as  he  heard  the  postman's  whistle. 


The  actual  process  of  opening  the  7.720 
acres  of  irrigable  land  to  public  settlement 
began  October  3,  1946,  when  Secretary  of 
the  Interior  J.  A.  Krug  made  official  an- 
nouncement of  the  event.  The  499  applica- 


tions received  prior  to  November  25,  1946, 
the  end  of  the  period  of  simultaneous  filing, 
were  graded  by  an  examining  board  com- 
posed of  Fred  0.  Arnold  and  Edgar  Swal- 
low, both  Powell.  Wyo.,  businessmen,  and 


The  postman  brings  his  notice  to  appear  be/ore  the  examining  board  for  personal 

interview. 
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tfi/../ii>r    Darin*    required    irater   assessments,    which    completes    his      Checking  their  farm   unit  on   the  map.  the  Milohors  are  aided  hy 
filing  icith  the  Rureati  of  Reclamation  for  a  farm  unit.  Unreal,  officials  Uonl  I.  Klinger,  left,  ana   4laen  5.  /ngrn/inm. 


HOME  WITH  PAST  AND  FUTURE 

Former  internee  ramp* — future  veterans'  homes. 


RULERS  OF  ALL  THEY  SURVEY 

I'ete  and  the  Missus  look  orer  the  neic  properly. 


m        mm 

lies  got  K/...I  it  takes.      Through  his  „„  „  efforts  in  1946  he  uras  ahle  to  conrert  his  profits       Ill-American  dog!     I'elr  tcill  lake  him  along. 

into  this  raluahle  machinery.  "f  course. 
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L.  J.  Windle.  superintendent  of  the  Sho- 
shone  project.  Top  grades  were  given  to 
212  applicants. 

Following  the  drawing  in  Powell,  con- 
ducted to  establish  the  order  in  which  the 
83  farm  units  were  to  be  awarded. 'the  ap- 
plicants were  called  before  the  examining 
board  for  personal  interviews  to  sub- 
stantiate the  claims  made  on  their  applica- 
tion forms  as  to  capital  assets,  farming 
experience,  character,  and  industry. 

If  he  was  able  to  complete  the  personal 
interview  successfully,  the  applicant  was 
allowed  to  pick  out  the  farm  unit  he  wanted 
most,  in  order  of  his  priority.  He  then 
paid  his  water  assessments  and  filed  with 
the  Bureau  of  Land  Management  for  a 
homestead  entry.  As  soon  as  his  applica- 
tion was  accepted  by  the  Bureau  of  Land 
.Management,  he  became  a  qualified  home- 
stead entryman. 

To  Ross  Buchan  of  Powell,  adjutant  of 
the  Hughes  Pittinger  Post  No.  26,  American 
Legion,  fell  the  honor  of  selecting  the  first 
capsule  from  the  glass  churn.  The  capsule 
«as  opened  and  the  folded  slip  of  paper 
handed  to  A.  J.  Meyer,  owner  of  station 
KPOW,  Powell,  a  Mutual  Network  station. 
Over  the  air  waves  went  the  name  of  the 
winner  of  the  No.  1  priority — Pete  G. 
Milohov. 

MILOHOV,  27,  a  homestead-born  Purple 
Heart  veteran,  was  working  about  his  farm 
as  usual  on  the  momentous  day.  He  first 
learned  of  his  good  fortune  the  night  of  the 
drawing  when  he  read  the  Billings  Gazettf. 
The  unassuming  veteran  tells  that  he  and 
his  wife,  with  the  dubious  assistance  of 
their  6-month-old  daughter  Susan,  scanned 
the  list  of  priority  standings.  Checking  off 
name  after  name  they  became  increasingly 
disappointed.  Then  suddenly  the  name 
''Milohov"  caught  their  eyes.  It  was  part 
of  the  headline.  There  it  was,  so  big  they 
had  not  noticed  it.  Winner  of  first  position 
for  selection  of  a  farm  unit  on  the  Heart 
Mountain  division! 

Milohov  and  his  family  spent  the  rest  of 
the  evening  twirling  the  dial  of  their  radio, 
reveling  in  the  announcements  of  their  good 
fortune,  repeated  and  repeated  in  broad- 
Casts  from  stations  as  far  as  the  radio  set 
could  reach. 

No  stranger  to  homesteads,  the  prospec- 
tive entryman  helped  his  father,  George 
Milohov.  on  a  homestead  in  the  Bull  Moun- 
tains during  his  spare  time  while  attending 
grade  school  at  Pompeys  Pillar.  Mont. 
During  his  high-school  days  at  the  Hunt- 
ley  Project  High  School  at  Worden,  Mont., 
he  became  more  active  on  the  homestead  and 
wa>  an  enthusiastic  member  of  the  Huntley 
Project  Chapter  of  the  Future  Farmers  of 
America. 

When  the  family  moved  to  the  Huntley 
project  in  1938.  his  parents  began  opera- 
li'Mi-  mi  a  53-acre  irrigated  farm — ac- 
quainting Milohov  with  irrigation  at  an 
impressionable  age. 

Tragedy  befell  the  family  in  1939,  when 
the  father  died.  It  was  then  up  to  Pete 
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Milohov  and  his  older  brother  Mike  to 
assume  the  responsibility  of  operating  their 
mother's  farm. 

In  June  1944,  Pete  Milohov  received 
"Greetings"  from  the  president.  He  re- 
ceived his  infantry  training  at  Fort  McClel- 
Ian,  Ala.,  and  the  following  spring  was  sent 
to  the  Pacific  theater.  He  first  met  the 
enemy  in  the  campaign  on  Leyte.  Practi- 
cally noncommittal  about  his  war  experi- 
ences, Milohov  tells  that  he  was  later  sent 
to  the  island  of  Mindanao  and  shortly  after 
meeting  the  Japanese,  was  wounded.  He 
was  taken  to  a  hospital  in  the  Philippines 
and  later  moved  to  the  United  States,  being 
honorably  discharged  in  October  1945.  He 
holds,  in  addition  to  the  Purple  Heart, 
the  Victory  medal,  Philippine  Liberation 
medal,  Asiatic-Pacific  theater  ribbon  with 
two  battle  stars,  and  the  Good  Conduct 
medal. 

As  soon  as  he  returned  to  the  States,  he 
stored  the  medals,  donned  work  clothes,  re- 
turned to  the  fields,  and  began  preparing  the 
soil  for  next  year's  crop.  In  the  following 
spring  he  and  his  brother  decided  to  expand 
their  operations  and  rented  approximately 
200  acres  from  near-by  neighbors. 

The  1946  crop  produced,  in  addition  to 
always-needed  experience,  enough  money 
to  buy  a  complete  line  of  farm  equipment, 
which  now  will  come  in  handy  at  his  home- 
stead on  the  Heart  Mountain  division. 

Three  days  after  the  drawing,  Milohov 
and  his  wife,  Adele,  traveled  to  Powell, 
where  he  completed  his  personal  interview-, 
selected  his  farm  unit  and  filed  with  the 
Bureau  of  Land  Management  for  homestead 
entry. 

IN  AN  EFFORT  to  aid  veterans  in  all  ways 
possible,  the  Bureau  of  Reclamation  is  turn- 
ing over  the  equivalent  of  two  barracks 
buildings  on  the  vacated  Heart  Mountain 
Relocation  Center  to  veterans  who  want  to 
use  the  material  to  construct  homes  and 
other  farm  buildings. 

The  Purple  Heart  veteran  is  already  pre- 
paring for  his  move  to  the  Heart  Mountain 
division.  His  livestock  is  almost  ready  for 
the  trip,  and  Milohov  is  making  arrange- 
ments to  buy  more  cattle  for  his  new  farm. 
In  keeping  with  this  trend,  his  two  dogs,  a 
female  Springer  Spaniel  and  a  male  Fox 
Terrier,  recently  became  the  parents  of  a 
curiously  assorted  litter.  A  couple  look 
like  their  mother,  one  or  two  are  definitely 
Spaniels,  and  the  others  take  after  their 
father,  having  a  short-haired  Terrier  cast  to 
their  appearance. 

Among  other  veterans  whose  names  were 
drawn  from  the  little  glass  churn  in  the 
Legion  Hall  at  Powell  was  a  hometown 
boy,  Roy  A.  (Shorty)  Myers.  A  native  of 
Wyoming.  Myers  served  in  the  South  Pa- 
cific and  for  more  than  1  year  was  listed  as 
missing  in  action.  Typically  western, 
Myers  is  reluctant  to  show  much  concern 
about  his  experiences  as  a  member  of  the 
fighting  forces.  However,  he  is  eager — 
even  anxious — to  tell  of  his  good  fortune  at 


the  drawing  and  his  many  plans  for  the 
future. 

ANOTHER  homestead-born  veteran  on 
hand  at  the  drawing  was  Huntington  L. 
Downer,  of  Deaver,  Wyo.,  whose  father 
homesteaded  in  1917  on  the  Frannie  divi- 
sion of  the  Shoshone  project.  A  member 
of  the  Navy  air  forces  during  the  war, 
Downer  was  awarded  two  distinguished 
flying  crosses  and  seven  air  medals. 

Like  Downer,  Harry  Thornton  (Thorny) 
Ketchum  is  a  native  of  the  Shoshone  project. 
Married  and  a  father  of  a  6-month-old 
son,  he  is  a  third  generation  pioneer.  The 
veteran  of  30  months  in  the  Pacific  theater 
as  a  member  of  the  Seabees  was  not  dis- 
couraged even  though  59  other  names  had 
been  registered  on  the  blackboard  before 
his  name  was  drawn.  In  fact  he  was 
pleased,  for.  knowing  the  Shoshone  project 
like  the  palm  of  his  hand,  he  knew  that  he 
would  still  have  his  choice  of  many  desir- 
able farm  units  on  the  Heart  Mountain 
division. 

During  the  ceremony  that  preceded  the 
drawing.  Kenneth  F.  Vernon,  then  assistant 
director  of  region  VI,  Bureau  of  Reclama- 
tion, reported  that  work  was  now  under  way 
to  make  additional  homesteads  available  on 
the  Heart  Mountain  division,  beginning 
with  the  opening  of  5,400  acres  in  1947.  As 
part  of  the  Missouri  Basin  project,  the  Bu- 
reau of  Reclamation  plans  to  open  many 
more  farm  units  on  what  is  known  as  Sho- 
shone project  extensions,  he  said. 

In  commenting  on  the  opening  of  the 
Riverton  project  in  central  Wyoming,  Mr. 
Vernon  (appointed  regional  director  on 
April  1.  19471  stated  that  approximately 
10,000  acres  will  be  opened  for  settlement  in 

1947  and  approximately   50.000  acres  in 

1948  and  1949. 

Mr.  Vernon  emphasized  that  the  ultimate 
plan  for  the  entire  Missouri  River  Basin  is 
the  transformation  of  more  than  5,000,000 
acres  of  range  and  dry  lands  into  5,000,000 
acres  of  the  same  kind  of  solid,  steady, 
wealth-producing  land  contained  in  the 
operating  divisions  of  Shoshone  project. 

The  benefits  resulting  from  utilization  of 
the  water  resources  in  the  Missouri  River 
Basin  will  not  only  mean  stabilized  farm  in- 
comes for  hundreds  of  thousands  of  people 
in  the  basin,  he  explained,  but  will  result  in 
a  significant  contribution  to  the  economic 
wealth  of  the  entire  Nation. 


Warne  To  Write  Book  on  Irrigation 

Assistant  Commissioner  William  E. ' 
Warne  has  accepted  an  invitation  to  write  a 
book  on  irrigation.  The  need  for  such  a 
book  was  stressed  in  the  invitation  from  the 
Science  Editor  of  the  Princeton  University 
Press,  Mr.  Herbert  S.  Bailey,  Jr.  Former 
Commissioner  Harry  W.  Bashore  will  re- 
view the  manuscript  which  will  be  written 
in  a  popular  style,  designed  to  reach  the 
general  public.  AH  plans  are  tentative,  no 
publication  date  having  been  set  yet. 
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Free   from   the   shadows   of  war.   former  war  relocation   i-min-N   have   IHM-H   given   back  lo  the 
llm  i-.iu  of  Reclamation,  which  Is  turning  th«»m  into  i':irms  for  veterans  as  quickly  as  possible. 


by  Carl  J.  Thye 
Branch   of  Operation    and   Maintenance,    Washington,  D.   C. 


WHAT  is  happening  at  the  three  war  relo- 
cation centers  operated  on  Bureau  of 
Reclamation  lands? 

At  the  Heart  Mountain  division  of  the 
Shoshone  project  in  Wyoming,  and  the  Tule 
Lake  division  of  the  Klamath  project  in 
Oregon-California,  part  of  the  land  has 
already  been  turned  over  to  veteran  settle- 
ment activities,  and  on  the  Gooding  division 
of  the  Minidoka  project  in  Idaho,  the  Bu- 
reau is  getting  ready  for  the  opening  of  the 
land  to  veterans  of  World  War  II. 

Besides  adding  another  item  to  its  long 
list  of  public  services  rendered  to  the  Nation 
in  time  of  need,  by  making  its  lands  avail- 
able to  the  War  Relocation  Authority  for 
providing  shelter  to  evacuated  Japanese  dur- 
ing the  war,  the  Bureau  enhanced  the  value 
of  some  of  the  lands,  and  acquired  consid- 
erable surplus  property  which  is  )>eing  made 
available  to  further  Reclamation's  veteran 
«di  lenient  program. 

It  will  IK-  remembered  that,  at  (he  out- 
break of  World  War  II.  tin-  Justice  Depart- 
ment apprehended  and  took  into  custody 
approximately  113,(HK)  Japanese  nationals 
and  thrir  American-born  children.  Of  these 
alxiul  39.000  were  evacuated  to  center-,  mi 
reclamation  project. 

A  total  of  "iT.iMKi  acies  of  Reclamation- 
withdrawn  public  land  was  turned  over  in 
WKA  for  camp-site  and  agricultural  pur- 
pOJM.  Throe  included  I. If XI  camp-site 
acres,  and  3.575  agricultural  acres  at  Tule 
Lake;  1 ,294  camp-site  acres  and  1,843  agri- 
cultural acres  at  Heart  Mountain,  and  946 
camp  site  and  784  agricultural  acre*  at 
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Minidoka.  The  remainder  of  the  land  was 
released  to  local  ranchers  for  pasturing  pur- 
poses. 

Between  April  and  July  1942,  the  evac- 
uees began  to  arrive  at  the  three  relocation 
centers.  At  the  peak  of  their  capacity, 
Tule  Lake  sheltered  more  than  18,700; 
Heart  Mountain  almost  11,000,  and  Mini- 
doka more  than  9,000. 

At  first  a  memorandum  of  understanding 
between  the  Department  of  the  Interior  and 
the  War  Relocation  Authority  stipulated 
that  the  WRA  would  lease  the  land,  pay  for 
construction  and  land  development,  opera- 
tion and  maintenance  of  the  irrigation  sys- 
tems, pay  water  rental  charges,  and  make 
adjustments  for  lands  which  were  made  un- 
fit for  economic  reclamation  and  productive 
cultivation  as  llic  ie-iilt  of  the  War  Reloca- 
tion Authority's  activities.  However,  the 
Japanese  internees  made  a  definite  contribu- 
tion to  the  land  development. 

At  both  the  Heart  Mountain  and  Mini- 
doka centers,  they  cleared  and  leveled  the 
previously  unfarmed  land,  constructed  irri- 
•_•. iii' in  canals  and  other  structures,  includ- 
ing drainage  ditches.  At  Heart  Mountain. 
in  order  to  >;et  water  to  llie  land,  it  was  nee- 
essary  to  repair  the  main  canal  from  the 
Buffalo  Bill  Dam  on  tin1  >ln-li"nc  piojed. 
At  all  the  centers  ihcv  improved  tin-  land 
and  helped  save  crops  by  aiding  in  ham  -t 
ing  operations.  WRA  and  the  Bureau  fig- 
ured ihc\  came  out  even  on  the  deal,  so  the 
original  "memorandum  of  understanding'' 
wa»  canceled,  and  the  mutual  obligations 


were  considered  satisfied  without  exchange 
of  funds. 

With  the  lifting  of  west  coast  restrictions, 
the  war  relocation  centers  were  closed  by 
April  1946.  The  Bureau  was  free  to  re- 
claim its  land,  but  was  faced  with  the  prob- 
lem of  using  or  disposing  of  the  buildings, 
equipment,  and  supplies  left  on  the  centers. 

The  Bureau  of  Land  Management.  United 
States  Department  of  the  Interior,  had  been 
designated  as  the  disposal  agency  to  dispose 
of  the  land  and  buildings,  and  the  War  As- 
sets Administration  to  dispose  of  the  per- 
sonnel property.  Inasmuch  as  the  land  was 
under  the  jurisdiction  of  the  Bureau  of 
Reclamation,  to  aid  in  the  \  eteran  settlement 
program.  Public  Law  478,  Seventy-ninth 
Congress,  authorized  the  Bureau  of  Red.i- 
illation  lo  acquire  by  transfer  without  ex- 
change of  funds,  the  land-.,  improvement*, 
buildings,  furnishings,  and  equipment 
which  had  been  declared  surplus  at  the  three 
war  relocation  centers  located  on  Reclama- 
tion lands.  Under  regulations  of  tin 
i  el. ii  v  of  the  Interior  all  of  this  propcitv 
was  made  available  to  veteran  scttlcis.  non- 
profit organi/ations  and  the  liuic.m.  in  con- 
ned ion  with  its  construction,  operation,  and 
settlement  program-. 

As  a  result  of  this  authority  then'  «.i- 
coM-taiil  aclivilv  in  the  centers  \u-\  summer. 
Inventories  were  taken,  buildings  dis- 
manllid.  ieno\iileil.  in  moved,  supplies  a»-j 

semblcd,  and  the  allocation  of  WRA  prop- 
cm  was  begun. 

the  Bureau's  policy  N  lo  IIM-  all  the  facil- 
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Only  one  of  many  necessities  available  to  lucky  vets. 


Enough  to  keep  'em  warm  anywhere. 


ities  of  the  former  WRA  centers  to  advance 
the  veteran  settlement  piograms  and  to  as- 
sist the  existing  communities  in  providing 
facilities  needed  to  meet  the  increased  de- 
mands of  a  growing  population. 

Three  preference  groups  have  been  estab- 
lished to  assure  an  equitable  distribution. 
Group  one  includes ^the  veterans  who  are  or 
will  be  successful  entrymen  on  public  re- 
clamation project  land.  Group  two  covers 
Bureau  activities  and  its  needs  for  providing 
necessary  community  facilities  for  settlers, 
construction  workers,  Government  em- 
ployees and  others.  Group  three  is  made 
up  of  nonprofit  organizations  which  can  ac- 
quire property  for  uses  beneficial  to  the 
development  of  the  settlement  program  in 
the  areas  in  which  Reclamation  projects  are 
located. 

Under  this  system  1,509  buildings  have 
been  set  aside  for  veteran  settlers,  1,300  for 
the  Bureau,  and  621  for  nonprofit  organi- 
zations. 


Veteran  settlers  are  each  entitled  to  two 
barrack  buildings,  20  by  100  feet,  which 
may  be  used  for  temporary  housing  or  for 
building  housing  and  farmstead  facilities. 
The  only  charge  to  the  veteran  is  that  of  re- 
moval to  his  land.  Other  materials  to  be 
made  available  to  veteran  settlers  at  no  cost 
include  heating  stoves,  beds,  mattresses, 
blankets,  hand  tools,  fertilizer  and  mis- 
cellaneous construction  supplies  of  value 
to  the  settlers  in  developing  homesteads. 

Buildings  taken  over  by  the  Bureau  in- 
clude those  which  are  neded  to  conduct  the 
activities  of  the  Bureau  on  the  project  where 
the  center  is  located  or  elsewhere.  Among 
these  are  offices,  shop  buildings,  and  apart- 
ments for  housing  employees  engaged  in 
custodial  maintenance  of  a  center,  and  to 
expedite  Bureau  construction  work  directly 
related  to  present  and  future  needs  of 
the  homestead  program.  Slaughterhouses, 
root  cellars,  refrigerated  storage,  and  large 
warehouses  will  be  utilized  in  connection 


with  serving  the  needs  of  settlers  and  local 
farmers  in  the  community  and  providing 
warehouses  for  the  products  they  raise. 
The  value  of  storage  was  apparent  during 
the  shortage  of  railroad  cars  in  the  summer 
of  1946,  when  all  available  space  at  the  cen- 
ters was  used  to  store  valuable  crops  which 
could  not  be  shipped  and  would  otherwise 
have  spoiled  in  open  storage.  Apartment 
and  dormitory  buildings  are  being  used  to 
house  custodial  staffs  and  World  War  II 
veterans  who  are  working  on  the  projects 
or  in  nearby  communities. 

Group  three — the  nonprofit  category — 
consists  of  State,  county,  or  local  govern- 
ment subdivisions  or  institutions,  including 
local  school  districts,  churches,  public  agen- 
cies, veteran  posts,  auxiliaries,  Boy  and  Girl 
Scout  troops,  agricultural  and  other  cooper- 
atives, and  organizations  which  would  be 
concerned  with  the  welfare  of  the  settlers 
and  their  families  and  could  contribute  to 
the  settlement  program.  School  buildings 


They  tcere  self-sufficient. 


Millionth  egg  produced  at  Heart  Mountain. 
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which  used  to  welcome  small  Japanese  chil- 
dren have  in  the  past  year  accommodated 
neighborhood  children,  providing  the  criti- 
cally needed  additional  classrooms  for  local 
grade  and  high  schools. 

Personal  property  allotted  to  the  non- 
profit organization.-  cun-i-t-  of  sewing  ma- 
chines, cots,  mattresses,  blankets,  school 
supplies,  and  book-. 

In  what  condition  were  these  centers  after 
more  than  3  years'  operation  under  the 
WRA? 

Heart  Mountain.  Wyo..  is  typical  of  the 
wartime  operations  at  a  war  relocation  cen- 
ter on  a  reclamation  project.  This  war- 
born  community,  created  as  the  result  of  the 
Japanese  evacuation  program,  was  at  one 
time  the  third  largest  town  in  the  State. 

Heart  Mountain  was  not  a  prisoner-of- 
war  camp  despite  the  fact  that  the  commu- 
nity was  barbed-wire  enclosed  and  certain 
restrictions  were  mi|  ...-.•,  I  upon  it.  Actu- 
ally, the  community  of  drab,  tar-papered, 
squat  buildings  made  a  definite  contribution 
to  the  community.  State,  and  Nation  during 
the  war.  With  nearby  agricultural  commu- 
nities suffering  from  the  manpower  short- 
age, evacuee  workers  volunteered  their  serv- 
ices in  harvesting  important  crops,  partic- 
ularly sugar  beets.  More  than  once  were 
the  harvests  saved  by  these  workers  alone, 
thus  saving  farmers  literally  millions  of 
dollars  and  contributing  to  the  war  effort 
in  ihi  production  of  food. 

The  community  also  gave  more  than  700 
of  its  youth  to  the  Army,  the  majority  of 
them  serving  with  the  famous  100th  In- 
fantry Battalion  and  the  equally  honor- 
laden  442d  Combat  Team.  These  two  fight- 
ing outfits  were  the  most-decorated  small 
units  in  the  entire  United  States  combat 
services.  Purple  Hearts  won  by  these  two 
units  numbered  in  the  thousands,  while 
seven  of  the  Nisei  soldiers  were  recom- 
mended for  Congressional  Medals  of  Honor. 


Distinguished  Sen  ice  do— e.  uere  won  1>\ 
the  score,  while  Silver  and  Bronze  Stars 
were  counted  by  the  hundreds. 

Attempts  were  made  to  establish  in 
Heart  Mountain  as  nearly  a  "normal"  com- 
munity  as  possible  under  wartime  restric- 
tions. 

The  community  was  to  a  large  degree 
•elf-governing,  with  a  community  council, 
elected  by  and  from  the  residents,  as  the 
controlling  body.  The  council  was  supple- 
mented by  block  managers  acting  in  an 
advisory  capacity  for  the  residents  of  the  20 
blocks  in  the  community. 

The  school  system  corresponded  with 
other  schools  in  Wyoming,  following  the 
same  curriculum  and  expressing  the  same 
interests  in  sports  and  social  activities  as 
other  students  "outside  the  fence."  Despite 
their  smaller  physical  size,  the  Heart  Moun- 
tain high  school  football  team  was  defeated 
only  once  in  3  years  of  competition — then 
l>\  a  team  averaging  40  pounds  more  per 
man.  The  residents  of  the  center  supported 
a  weekly  newspaper,  The  Sentinel,  which 
topped  all  other  Wyoming  weeklies  in  circu- 
lation. (It  was  printed  by  The  Cody 
Enterprise.) 

Heart  Mountain  had  its  own  hospital, 
staffed,  except  for  a  Caucasian  medical  offi- 
cer and  head  nurse,  by  evacuee  doctors,  den- 
ti-t-.  nurses,  and  nurses'  aides.  Under  a 
trust  agreement  by  which  profits  were  re- 
turned to  the  evacuees  themselves,  several 
merchandise  stores  handled  unrationed 
foods,  while  barber,  beauty,  radio  repair, 
shoe  repair,  and  dry-cleaning  shops  offered 
services. 

Heart  Mountain  was  nearly  self-sustain- 
ing as  far  as  food  was  concerned.  Before 
the  center  was  closed,  approximately  1,800 
acres  of  once  barren,  sage  covered  land  were 
brought  into  production.  Preliminary  work 
of  clearing  the  land  was  begun  in  January 
1943.  the  evacuees  having  arrived  too  late 
in  the  vear  to  start  anv  farm  work. 


Most  of  the  farm  experts  among  the 
evacuees  were  unaccustomed  to  the  short 
-IM-  in-  and  rigorous  Wyoming  condition-. 
Few  of  them  had  ever  had  any  contact  with 
irrigated  fanning:  consequently,  eon-i.lri 
able  supervision  I  under  (Men  Hartman. 
region  VI,  Operation  and  Maintenance 
economist  I  was  nece-sa/y  during  the  first 
year  of  operation. 

Potatoes,  in  production,  led  the  list  of  98 
varieties  of  vegetables  grown  by  the  evacuee 
farmers.  Other  crops  included  daikon,  a 
Japanese  root  vegetable,  turnips.  Chinese 

cabbage,  sweet  corn,  cabbage,  dry  and  g n 

beans,  beets,  cantaloupe,  lettin-e.  green  and 
dry  onions,  green  peas,  radishes,  romaine, 
cucumliers.  rutabagas,  spinach,  -quash,  to. 
matoi-.  S\\i-s  chard,  bell  peppers — and 
probably  for  the  first  time  to  be  grown  in 
that  part  of  Wyoming,  broccoli,  egg  plant, 
celery,  and  watermelon. 

The  first  water  brought  to  the  Shoshone 
project  for  irrigation  was  the  result  of  tin- 
evacuees'  work.  More  than  200  of  the 
farm  crew  workers  lined  the  canal  with 
bentonite,  cleaned  miles  of  canals  and 
laterals  before  the  first  crops  could  be 
irrigated. 

A  starter-flock  of  chickens  eventually  pro- 
vided all  of  the  center's  egg  and  poultry 
needs.  Similarly,  the  hog  farm,  which 
started  with  40  brood  sows,  supplied  much 
of  the  meat  consumed  by  the  resident-. 

Social  life  was  not  unlike  that  found  in 
other  communities.  Besides  school  activ- 
itie-.  the  residents  participated  in  mam 
church  activities,  the  community  supporting 
various  Protestant  denominations,  one  Cath- 
olic church,  a  Buddhist  church,  Seventh 
Day  Adventist  church,  and  the  Salvation 
Army.  Current  events  study  groups,  for- 
ums, Boy  and  Girl  Scouts,  the  \merican 
Red  Cross,  USO.  recreational  programs  for 
adults  and  children,  and  a  score  of  other 
functions  occupied  the  spare  time  of  the 
residt  nl-.  (Continued  on  jMge  94) 


ttrat  Ihf  tumltfr  nhortafr  u-ilh  ihfir  oirn  mill. 


Prrciout  product*  arailahle  at  the  Hunt,  lilaho,  rrnler. 
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RECLAMATION   READING 


Bureau   Publications 

Available  from  the  Bureau  of 
Reclamation 

1.  Approved  Missouri  River  plan  map. — 
Color  map  of  reservoir  and  dam  sites  in  the 
basin  construction  program  in  Colorado, 
Kansas,     Missouri,     Montana,    Nebraska, 
North   Dakota,  South   Dakota,   and  Wyo- 
ming. 

2.  Landownership    Survey    on    Federal 
Reclamation  Projects. — Available  upon  re- 
quest to  the  Commissioner,  Bureau  of  Rec- 
lamation,   Department    of    the    Interior, 
Washington  25,  D.  C. 

3.  The  Colorado  River. — Comprehensive 
departmental  report  on  development  of  wa- 
ter resources  of  Colorado  River  Basin  for 
review  prior  to  submission  to  the  Congress. 
Limited  number  of  copies  available  upon 
request  to  the  Commissioner,  Bureau  of  Rec- 
lamation,    Department     of     the     Interior, 
Washington  25,  D.  C. 

4.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Growth 
jj  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
fitzen.   assistant  engineer,  under  direction 
of  C.  P.  Vetter,  engineer,  Bureau  of  Recla- 
mation, Denver,  Colo.,  October  30,  1939, 
seven-page     mimeographed     study     with 
graphs. 

Available  from  the  Superintendent  of 
Documents,  Washington  25,  D,  C. 

1.  Putting  the  Missouri  to  Work. — Illus- 
trated  summary   of  the  unified   plan   for 
development  of  the  Missouri  River  System. 
Fifteen  cents  a  copy. 

2.  Columbia     Basin     Joint     Investiga- 
tions.— Advance  studies  of  problems  aris- 
ing in  connection  with  settlement  of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.    Obtainable  from,  the 
Superintendent  of  Documents.     Latest  re- 
leases are: 

Problem  14,  Financial  Aid  for  Set- 
tlers— 25  cents. 

Problem  23,  Rural  and  Village  Elec- 
trification— 25  cents. 

Problem  24,  Agricultural  Processing 
Industries — 30  cents. 

Problem  26,  Recreational  Develop- 
ment of  Roosevelt  Lake — 75  cents. 

3.  Columbia    Basin    Reclamation    Proj- 
|  ect — East  Irrigation  District  Appraisals. — 
i  Report  on  the  appraisal  of  lands  and  im- 
j  provements  in  the  east  Columbia  Basin  ir- 


rigation district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington  State.  Table  showing  the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  cents  a  copy. 

4.  Columbia   Basin    Reclamation    Proj- 
ect— South  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  south  Columbia  Basin 
irrigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Appendix  contains  classifications  and  ap- 
praisal of  lands  excluded  from  the  south 
Columbia  Basin  irrigation  district.     Fifty- 
five  cents  a  copy. 

5.  Fourth  Report  of  Operations   Under 
the  Boulder  Canyon  Project   Adjustment 
Act  for   Year  Ended  May  31,  1945,  pub- 
lished  January   4,    1946.     Fourth   annual 
financial  statement  of  the  Commissioner  of 
Reclamation  transmitted  to  the  Secretary  of 
the  Interior  concerning  operation,  mainte- 
nance, and  construction   activities  of  the 
Boulder  Canyon  project  during  the  year 
ended  May  31,  1945.    Ten  cents  a  copy. 


.tfiMcef  fan  eons  Publications 

"Columbia  Basin,"  by  F.  J.  Clifford,  in 
Pacific  Road  Builder  and  Engineering  Re- 
view, December  1946,  page  4.  Illustrated. 
A  comprehensive  study  of  the  history  of  the 
Columbia  Basin  in  Washington  State,  with 
special  emphasis  on  the  construction  of 
Grand  Coulee  Dam  and  the  development  of 
the  Bureau  of  Reclamation's  Columbia 
Basin  project. 

Missouri  River  Basin,  a  progress  report 
of  the  Department  of  the  Interior  agencies 
participating  in  the  comprehensive  plan  of 
development  of  the  basin,  prepared  by  the 
Missouri  Basin  reports  staff.  Billings. 
Mont.,  December  1946,  illustrated,  54  pages 
(mimeographed),  issued  quarterly.  Write 
to  the  Missouri  Basin  Reports  Staff.  Bill- 
ings, Mont. 

"Davis  Dam  Completes  Storage  Regula- 
tion of  Colorado  River  Below  Boulder,"  by 
L.  R.  Douglass,  Assistant  Regional  Director, 
region  3,  Bureau  of  Reclamation  in  Civil 


Engineering,  January  1947,  page  14,  illus- 
trated. The  story  of  initial  construction  on 
the  Davis  Dam  project — the  largest  under- 
taking by  the  Bureau  of  Reclamation  on 
the  Colorado  River  since  Boulder  Dam. 

"Coachella  Canal  Advancing  Through  the 
Sand."  by  C.  S.  Hale,  construction  engineer, 
Bureau  of  Reclamation,  Yuma,  Ariz.,  in 
Western  Construction  News,  December 

1946.  page  73,  illustrated.    Excavation  and 
lining  of  the  141-mile  Coachella  Canal — 
main   branch   of  the   All-American   Canal 
System — which  will  irrigate  80,000  acres 
of  rich  farm  land  in  the  Imperial  Valley  in 
California. 

"Rural  Electrification  and  Electroagri- 
culture,"  by  M.  M.  Samuels,  Fellow,  Amer- 
ican Institute  of  Electrical  Engineers,  in 
Electrical  Engineering,  January  1947,  page 
20.  A  comprehensive  study  of  rural  elec- 
trification— the  art  and  business  of  bring- 
ing electric  service  to  the  rural  area  and  to 
the  individual  consumer  in  that  area,  and 
electroagriculture — the  art  and  business  of 
using  electric  power  for  farming. 

"Designed  by  Savage,"  by  Murdoch  J. 
McLeod.  in  Federal  Science  Progress,  Feb- 
ruary 1947,  page  26.  Illustrated.  John 
Lucian  Savage,  designer  of  the  Nation's 
giant  dams,  plans  the  largest  yet — for  the 
Chinese.  Federal  Science  Progress  was 
published  monthly  by  the  Office  of  Tech- 
nical Services,  United  States  Department  of 
Commerce. 

"George  Hebard  Maxwell,"  by  Bryce  C. 
Browning,  in  American  Forests,  January 

1947.  page  32.    Illustrated.    A  brief  biog- 
raphy of  the  beloved  conservationist  who 
died  on  November  30, 1946,  at  the  age  of  86. 
(American  Forests  is  a  monthly  publication 
of    the    American     Forestry    Association. 
Washington,  D.  C.) 

"New  Road  into  the  Utah  Wilderness," 
by  Charles  Kelly,  in  The  Desert  Magazine, 
February  1947,  page  10.  Illustrated.  The 
story  of  Art  Chaffin — farmer,  prospector, 
boat  builder — the  promoter  and  builder  of  a 
new  scenic  highway  through  the  little  known 
red-rock  desert  wilderness  of  southern  Utah. 

"A  Basis  for  Planning  Farm  Implement 
House  Layouts."  by  G.  L.  Nelson  and  W.  G. 
Kaiser,  senior  agricultural  engineer  and 
manager,  respectively,  farm  bureau,  Port- 
land Cement  Association,  in  Agricultural 
Engineering,  January  1947,  page  15.  Illus- 
trated. As  a  flood  of  tractors  and  other 
equipment  becomes  available,  farm  machin- 
ery storage  has  become  a  most  urgent  farm 
building  need. 
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Letters  To  The  Editor 

BAYFIELD,  COLO., 

February  1, 1947. 

DEAR  SIRS:  Attached  hereto  is  a  subscrip- 
tion for  1  year  for  the  RECLAMATION  ERA 
from  the  Bayfield  High  School  and  their 
check  in  the  sum  of  $1  payable  to  the 
Treasurer  of  the  United  States. 

Sending  you  this  subscription  gives  me 
more  satisfaction  than  any  of  the  previous 
ones  because  of  the  fact  that  the  magazine 
will  be  available  to  all  the  students  in  the 
Bayfield  High  School  as  it  will  be  a  part  of 
their  library. 

The  superintendent.  Mr.  Aaron  A.  Baker, 
is  sold  on  the  importance  of  reclamation. 

S.  F.  NEWMAN. 
Reservoir  Superintendent, 

Pine  River  Project. 

WASHINGTON,  D.  C., 

January  16, 1947. 

DEAR  SIR:  On  the  whole  my  comment  on 
the  RECLAMATION  ERA  is  most  favorable. 
I  think  it  is  a  high-grade  publication  and 
should  be  very  useful. 

I  would  like  to  raise  a  question  or  two 
about  the  article  "Homesteading — Then 
and  Now"  by  Paul  D.  Olejar,  which  starts 
on  page  10  of  the  January  issue.  If  my 
memory  serves  me  correctly,  the  mural  by 
the  late  John  Steuart  Curry  was  based  on 
the  opening  of  the  Oklahoma  territory, 
April  22,  1889,  and  represented  the  "run " 
as  it  started  along  the  Kansas  border.  The 
term  "sooner"  also  developed  at  the  time 
of  the  "run"  into  Oklahoma  territory  in 
1889  when  some  of  the  settlers  got  into  the 
land  sooner  than  the  others  and  sooner  than 
the  formal  opening. 

I  think  you  will  find  this  correct  if  you 
have  time  to  investigate  historical  records 
or  the  story  of  the  opening  by  Gittinger  or 
statements  in  the  encyclopedias.  I  will  be 
pleased  to  have  you  advise  if  you  find  any 
evidence  to  the  contrary. 

Sincerely  yours,    JOHN  B  EWINC. 

Editors  Note: 

Reader  Ewing  is  entirely  right.  John 
Steuart  (lurry's  mural,  entitled,  "Land 
Rush,"  was  based  on  the  1889  Oklahoma  ter- 
ritory land  opening  However,  according 
to  the  "eye  witness"  account  of  the  opening 
of  the  Cherokee  Strip  (also  in  Oklahoma  I 
in  1893  (upon  which  the  ERA's  historical 
references  were  based},  the  illustration 
could  well  be  adapted  to  either  of  the  land 
rushes.  "SOOWM"  tu-rr  rife  on  both  occa- 
sions. "Sooners"  also  were  those  who  as- 
sumed that  this  use  of  the  photographed 
mural  would  not  be  questioned. 

No  llis;i|ifii-;u-iii::  Art 

Several  n-.i.l.-i-  "f  ili>-  l!n  i  \\i  \TK>\  ERA 
have  wondered  about  Jmnes  ({obi-rl-mi  - 
overcoat.  In  hi*  article,  "The  Magic  Val- 
ley," appearing  on  page  47  of  the  February 
ERA,  he  slated.  "Down  by  the  Alamo,  in  old 
San  Anlonio,  I  lowered  the  rar  windows  a» 
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far  as  possible,  and  removed  my  topcoat. 
I  haven't  seen  it  since." 

No  legerdemain  was  connected  with  this 
incident  except  that  perculiar  to  printers, 
nor  did  Mr.  Robertson  imply  dishonesty  on 
the  part  of  the  people  of  San  Antonio.  The 
explanation  is  simple.  The  sentence  should 
have  read :  "I  haven't  worn  it  since." 

Motion   Pictures 

The  Bureau  of  Reclamation  distributes 
16  mm.  motion  pictures  relating  to  its 
activities.  The  films  will  be  loaned  the 
borrower  willing  to  pay  the  express  charges 
both  ways.  The  list  follows : 

(Distributed  from  the  Bureau  of  Reclamation 
Office,  Washington  25,  D.  C.) 

Boulder  Dam 5  reels  (silent) 

Boulder  Dam 4  reels  (sound) 

Reclamation  in  the  Arid 

\\  i >t 1  reel  (sound) 

Fundamentals  of  Irrigation.  3  reels  (sound) 
Irrigated  Pastures  (Koda- 

chrome) 2  reels  (sound) 

Fighting  Weeds  (Koda- 

chrome) 3  reels  (sound) 

Measurement  of  Water 

(Kodachrome) 3  reels  (sound) 

For  Your  Art  Collection 

Write  to  the  Bureau  of  Reclamation, 
United  States  Department  of  the  Interior, 
Washington  25,  D.  C.,  for  photographs  suit- 
able for  display  or  framing  which  appear 
in  this  issue.*  This  does  not  apply  to  photo- 
graphs which  carry  outside  credit  lines. 

CONTACT  PRINTS,  single  weight  glossy 
paper,  are  available  at  the  following  prices 
only  if  size  of  negative  permits.  Most  Bu- 
reau of  Reclamation  negatives  are  8  by  10 

inches.  Selling  price 

(each) 

4  by  5  inches  (or  smaller) $0.  15 

5  by  7  inches -20 

8  by  10  inches — —       -40 

ENLARGEMENTS: 

4  by   5    inches    (or   smaller)    single 
weight    glossy -25 

5  by  7  inches  single  weight  glossy—.  .40 
8  by  10  inches  single  weight  glossy..  .60 
11  by  14  inches  single  weight  glossy..  1.25 
11  by  14  inches  double  weight  mat —  1.50 
16  by  20  inches  double  weight  mat...  2.50 
20  by  24  inches  double  weight  mat...  3.00 
24  by  30  inches  double  weight  mat...  5.00 
24  by  36  inches  double  weight  mat...  6.00 
30  by  40  inches  double  weight  mat —  8.00 

Pcrtq.1t. 

Over  30  by  40  inches  double  weight  mat..  $0.85 
-ingle  copied  of  the  ERA  Available 

For  the  benefit  of  our  subscribers  and 
others  who  would  like  to  purchase  indi- 
vidual copies  of  particular  issues  of  the 
RECLAMATION  ERA,  the  following  rates  have 
been  established: 

Cents 

i  "-py 

6  to  9  copies 

10  to  50  copien 

50  or  more  copies 

A  limited  number  of  back  copies  are 
available,  except  for  the  September  1946 

I--IM 


The  II ur<':iu  Kt»<*laiitis  Its  Own 

(Continued  from  page  92) 

Because  of  the  scarcity  of  lumber  during 
the  war,  the  War  Relocation  Authority  in- 
stalled a  saw  mill,  which  was  operated  by 
the  Heart  Mountain  evacuees. 

The  mill  was  located  about  35  miles  from 
the  center  along  the  east  boundary  of  Yel- 
lowstone Park,  at  an  elevation  of  approxi- 
mately 9,000  feet.  The  land  was  leased 
from  the  State  of  Wyoming.  Eleven  build- 
ings were  erected  of  unfinished  native 
lumber  to  house  the  equipment  and  the 
evacuees  who  operated  the  mill.  These 
buildings  have  been  transferred  to  the 
I'nwell.  Wyo.,  Girl  Scouts,  who  will  use 
them  for  summer  camping  activities.  The 
-aumill  equipment  may  be  allotted  to  the 
Indian  Service  and  perhaps  moved  from  the 
camp  in  the  spring  to  a  new  location  some- 
where in  Utah. 

Before  the  Heart  Mountain  camp  was 
transferred  to  the  Bureau  of  Reclamation 
last  year,  the  War  Assets  Administration 
had  disposed  of  most  movable  items  and 
major  equipment  except  for  some  hand 
tools  and  miscellaneous  supplies,  a  small 
amount  of  school  supplies,  and  a  store  of 
fertilizer.  Thus  the  major  assets  at  the  re- 
location center  when  the  transfer  was  ef- 
fected were  the  buildings  and  permanent 
fixtures. 

Contracts  are  now  being  executed  to 
transfer,  without  cost,  the  school  supplies 
to  Wyoming  educational  institutions. 

The  hand  tools  and  fertilizer  are  still  in 
the  possession  of  the  Bureau,  but  will  be 
acquired,  without  cost,  by  settlers  on  the 
Heart  Mountain  division  and  Riverton  proj- 
t-i  I  who  take  up  homesteads  during  1947  and 
1948.  Present  plans  call  for  an  even  divi- 
sion of  all  tools  and  fertilizer  to  the  settlers 
on  both  projects. 

In  Tule  Lake,  hospital  equipment  will  be 
available  to  furnish  hospitals  in  the  area. 
Proposed  plans  to  be  submitted  for  appro- 
val call  for  a  50-bed  hospital  at  Alturas, 
Calif.,  a  smaller  unit  at  Tule  Lake,  and  if 
need  arises,  sufficient  equipment  and  medi- 
cal supplies  are  available  to  establish  niedi- 
cal  centers  in  the  nearby  towns  of  Merrill 
and  Mai  in.  Oreg.,  all  of  which  serve  the 
growing  homestead  area. 

Far  from  becoming  "ghost  town*."  I  In- 
former WRA  renter-  teem  with  aeti\it\.  uiid 
numerous  governmental  and  civic  groups 
have  coordinated  their  work  under  tin- 
supervision  of  the  Bureau  to  pave  the  u.i\ 
for  the  incoming  settlers. 


•M»k>-  »ut  rhwk  IT  nn.nry  onli-r  In  HIP  TUKAS 
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Crop  Returns  Reach  Half  Billion 

PrclimiiiiiM  e-iimates  of  1946  rn>p  re- 
turns from  lands  irrigated  partialK  »r 
totally  by  Reclamation  facilities  already 
exceed  half  a  billion  dollars.  These  esti- 
mates cover  crops  produced  on  more  than 
1  million  in  1 1-  in  i-iilli\iilinn.  During 
the  \ear  about  3H.< MX)  aeies  on  nine  |>i 
received  m-w  u.iier  deliveries. 

THE  RECLAMATION  ERA 


IRRIGATION 
SIAM 


Modern  irrigation  methods  made  pos- 
sible a  contribution  of  over  a  mil- 
lion tons  of  rice  to  help  combat 
world  famine. 


IRRIGATION  of  rice  fields  in  Siam  is  quite 
different  from  western  United  States  irri- 
gation, but  the  two  have  much  in  common. 
For  contrast,  there  is  the  matter  of  rain- 
fall— from  30  to  160  inches  of  rain  a  year 
in  Siam;  3  to  20  inches  on  irrigated  Amer- 
ican lands.  On  the  other  hand,  construc- 
tion of  impoundments  and  development  of 
hydroelectric  power  are  common  problems 
which  the  Government  of  Siam  wants  to 
solve.  Bureau  of  Reclamation  works  are 
being  used  as  a  model. 

M.  L.  Xujati  Kambhu,  superintending 
engineer  of  the  Royal  Irrigation  Depart- 
ment, Bankok,  Siam,  recently  completed  an 
inspection  of  various  Reclamation  projects. 
With  his  findings,  he  hopes  to  be  able  to 
tackle  the  engineering  problems  basic  to 
'Siam's  production  of  food.  For  Siam's 
rice  production  is  being  counted  on  as  one 
of  the  principal  sources  for  combating 
world  famine. 

"Siam  has  given  to  the  United  Nations  as 
a  free  contribution  156,000  tons  of  rice/' 
Mr.  Kambhu  said.  "From  May  1946  to 
May  1947  she  has  taken  upon  herself  the 
responsibility  of  providing  the  Rice  Com- 
iniitee  of  the  International  Emergency  Food 
Council  with  approximately  1,200,000  tons 
of  rice  for  allocation  purposes.  This  quan- 
tity represents  practically  12  percent  of  the 
present-day  world  food  shortage." 

"Siam's  ability  to  shoulder  this  responsi- 
bility is  due  in  part  to  its  modern  system  of 
irrigation,"  he  said.  Part  of  the  crop  is 
made  possible  by  natural  inundation  of  the 
central  plain  by  the  Choa  Phye  River.  But 
climatic  conditions  are  not  dependable,  and 
a  dam  is  planned  across  the  main  river  to 
stabilize  and  increase  the  crop  yield  through 
controls  provided  by  a  system  of  irrigation. 

At  present,  Siam  has  no  major  impound- 
ment dams,  although  1,700,000  acres  are 
irrigated  by  modern  systems  of  ditches  and 
diversions.  Within  the  next  7  years  it  is 
planned  to  add  2,100,000  acres  to  irrigation. 

Siam  has  heavy  rainfall.  This  varies 
from  30  to  40  inches  in  the  central  portion 
to  100  to  160  inches  in  the  western  part. 
But  the  water  supply  is  irregular — and  rice 
cultivation  requires  1,200  cubic  feet  a  day 
per  acre.  Irrigation  is  needed  to  combat 
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Kambhu  prepares  t»  report  to  his  people  on  American  irrigation. 


the  prevalence  of  drought.  Sixty-one  of 
the  last  114  years  have  been  too  dry  for 
proper  rice  growth. 

"I  must  say  that  all  the  works  I  have  vis- 
ited are  of  great  interest  to  me,"  Mr. 
Kambhu  said,  "due  to  the  fact  that  they  have 
been  carried  on  such  a  gigantic  scale  with 
great  speed  and  yet  are  marvels  of  thorough- 
ness, precision,  and  research.  The  main 
difference  in  irrigation  works  of  the  U.  S.  A. 
and  Siam  is  that  in  the  United  States,  hydro- 
electric power,  flood  control,  and  sometimes 
water  communication,  are  amalgamated 
with  irrigation,  while  in  Siam  only  flood 
control  and  water  communication  have 
been  combined  with  irrigation." 

However,  surveys  are  completed  and  a 
network  of  power  generation  to  cover  about 
three-fourths  of  Siam  is  planned.  Some  of 
the  dams  will  be  constructed  in  the  near 
future. 

"The  average  Siamese  farm  is  22  acres," 
Mr.  Kambhu  said.  The  average  family 
consists  of  man,  wife,  and  five  children.  A 
few  farms  are  as  large  as  44  acres. 

Aside  from  the  heavy  precipitation,  the 


most  interesting  difference  from  the  engi- 
neering standpoint  is  the  flat  terrain.  The 
slope  varies  from  1  foot  in  a  mile  and  a 
half  to  1  foot  in  30,000  feet — almost  6  miles. 
Soil  varies  from  a  few  inches  to  about  2l/2 
feet.  Underlying  this  is  a  deep  stratum  of 
impervious  blue  clay.  Although  extremely 
hard  to  excavate,  this  clay  makes  excep- 
tionally good  lining  for  canals  if  left  undis- 
turbed. One  of  Mr.  Kambhu's  problems  in 
the  States  was  to  find  heavy  earth-moving 
equipment  that  can  handle  this  excavation. 
Mr.  Kambhu  attended  the  Food  and  Agri- 
cultural Conference  in  Washington  as  a 
delegate  from  his  country  before  starting 
his  observation  of  irrigation  works.  He 
was  accompanied  by  Ananta  Chintaka- 
nanda,  secretary  of  the  Siamese  Legation. 
Visiting  the  Tennessee  Valley  Authority,  he 
inspected  the  dams  and  works  in  that  area, 
and  later  inspected  rice  fields  in  Louisiana 
and  other  works  in  Arkansas  and  Texas. 
On  his  Reclamation  journey,  Mr.  Kambhu 
spent  some  time  in  the  Denver  office  of  the 
chief  engineer  before  visiting  irrigation 
works  in  the  Southwest. 


Kambhu,  Chintalsananda,  and  W .  E.  Corfitzen  talk  over  world's  highest  dam. 
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Power  and  Irrigation — Partners 

The  Columbia  Basin  project  was  cited  as 
a  prime  example  of  the  fact  that  irrigation 
and  power  can  work  together  as  mutual 
helpmates  in  a  recent  speech  by  Operation 
and  Maintenance  Director  Lineweaver  at 
Ephrata.  Wash.  The  speech  followed  the 
Yakima-Tieton  celebration  at  which  Secre- 
tarv  of  the  Interior,  J.  A.  Krug,  was  the 
-in -~t  -peaker.  and  Goodrich  W.  Lineweaver 
represented  Commissioner  Straus. 

The  Director  said  that  the  surplus  waters 
of  tho  mighty  Columbia  River  could  never 
have  been  diverted  to  the  Columbia  Basin 
project  without  the  tremendous  financial 
aid  that  power  is  giving  to  the  repayment  of 
the  irrigation  works.  He  said  further,  "The 
whole  West  can  take  a  leaf  out  of  the  book 
being  written  here.  The  Bureau's  program 
provides  for  the  extension  of  the  'partner- 
ship' arrangement  throughout  the  Columbia 
drainage  basin  and  every  other  river  basin 
in  the  West  for  comprehensive  irrigation 
development." 

He  warned  his  audience  against  getting 
the  wrong  idea  of  development  farms.  "We 
are  not  planning  to  tell  the  settlers  what  to 
grow,  or  when,  or  how,"  he  said.  "We  pro- 
pose, together  with  these  cooperating  agen- 
cies (the  Bureau  of  Plant  Industry,  Depart- 
ment of  Agriculture,  and  the  Kxten-i»u 
Service),  to  make  practical  information 
available  to  the  settlers  in  understandable 
terms.  We  are  opposed  to  spoon-feeding 


settlers  or  to  regimentation  in  any  form,  and 
our  efforts  are  directed  toward  paving  the 
way  for  the  settler  to  succeed  under  his  own 
steam." 

In  his  talk  he  also  referred  to  the  Colum- 
bia Basin  joint  investigations  which  have 
been  printed  as  individual  studies  and  are 
now  available  to  future  settlers  on  the  Co- 
lumbia Basin  project.  (See  p.  93.1  He 
stressed  the  extensive  research  involved  in 
the  studies  and  expressed  the  hope  that  they 
would  be  read  by  all  concerned,  pointing 
out  that  these  would  go  far  toward  assuring 
success  and  removing  a  great  deal  of  the 
risk  inevitably  faced  by  future  farmers  who 
are  not  as  fortunate  in  having  available 
such  comprehensive  information  as  the  Co- 
lumbia Basin  settlers. 

Deschutes  Slogan  Winner 

"Sagebrush  to  Clover"  was  Buzz  Griffin's 
prize  winning  slogan  describing  the  lands 
of  the  north  unit  of  the  Deschutes  project 
in  Oregon.  The  high-school  freshman,  son 
of  Walter  Griffin,  one  of  the  settlers  on  the 
the  south  county  lands  of  the  north  unit. 
came  up  with  this  winning  slogan  as  a 
result  of  his  school's  publicity  contest  at 
Culver  to  pick  an  appropriate  name  for  the 
area.  "Sagebrush  to  Clover,"  graphically 
de-eribes  the  settlers  program,  namely  the 
production  of  seed  clover  and  alfalfa  from 
formerly  barren  lands. 
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Veterans  Get  Priority 
for  Columbia  Basin  Lands 

Qualified  veterans  of  World  War  II  who 
now  own  Columbia  Basin  land,  as  well  as 
qualified  veterans  who  do  not  own  land  in 
the  Columbia  Basin  area  will  be  given  A-l 
priority  for  purchasing  farms  in  ilii- 
million-acre  development.  Secretary  of 
the  Interior  J.  A.  Krug  recently  ruled  that 
this  preference  is  possible  under  the  terms 
of  the  Columbia  Basin  Project  Act  and  other 
authority.  Others  who  will  receive  an 
equal  priority  in  purchasing  farms  include 
nonveteran  owners  provided  that  they  con- 
vey their  lands  to  the  United  States  in  ac- 
cordance with  the  terms  of  the  Columbia 
Basin  Act. 

The  Federal  Government  is  now  purchas- 
ing land  in  this  project  where  construction 
of  the  irrigation  works  is  well  under  \\.iv. 
The  large  blocks  of  land  now  beinj:  pur- 
chased will  be  divided  into  family-used 
farms,  assuring  the  best  opportunity  for  the 
greatest  number  of  people.  The  general 
policy  of  limiting  water  deliveries  to  own- 
ership units  not  exceeding  160  acres  of  ir- 
rigable land  will  prevail.  It  is  estimated  at 
present  that  the  average  farm  will  be  ap- 
proximately 80  acres.  The  regional  direc- 
tor's staff  is  now  studying  the  specific  appli- 
cation of  this  policy. 

Orderly  subdivision  of  the  project  lands 
can  IK*  speeded  materially  \t\  rclca-c  of  en- 
tire tracts  by  landowners,  who  will  still  l»e 
assured  of  a  farm  after  the  lands  have  been 
divided.  In  this  way  they  are  given  an  in- 
centive to  sell  their  lands  to  the  Government 
and  through  their  cooperation  bring  al><>ui 
an  earlier  development  of  the  area  than 
would  have  been  possible  otherwise.  Plans 
and  studies  which  have  Iwen  made  of  this 
Mist  (project,  known  .1-  "Tin-  Columbia  Ba-in 
Joint  Investigation.*."  indicate  that  upon 
completion  of  the  project,  the  total  estimated 
population  of  the  area  will  he  increased  to  a 
third  of  a  million  people. 

Topographic  Maps  Under  Way 

Commissioner  Straus  announced  reccnth 
that  tOOOgraphk  maps  covering  an  area  o 
more  than  1.000  miles  in  the  Feather  am 

^  nli. i  IJ.i-in-  in  California  are  imu  in  prepa 
ration.  The  work  is  being  done  under  a 
j  lint  agreement  between  the  Slate  of  Cali 
forniii  and  the  Him  .m.  Tin-  map-  will  be 
n-. -d  in  making  preliminarv  investigation- 
and  Inter  more  detailed  -Indu--  of  inigalioi 
works.  Five  counties.  Nevada.  ^  uha.  Hutte 
-M.  ii.i.  ami  I'luiua-.  an-  in  the  area  to  be 
mapped. 
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In  ordering  maps,  please 
do  not  send  postage  stamps. 
Make  check  or  money  order 
payable  to  the  Treasurer  of 
the  United  States  and 
address  your  order  to  the 
Commissioner,  Bureau  of 
Reclamation,  Department 
of  the  Interior,  Washington 
25,  D.  C.  Please  specify  map 
number  when  ordering. 
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SMALL   PROJECT   MAPS 

Showing  Canals  and  Irrigable  Areas 

All-American  Canal  System,  Calif.,  eld., 
121/9  x  17,  #39^4—15  cents. 

Belle  Fourche,  S.  Dak.,  eld.,  10  x  19, 
#23887—10  cents. 

Boise,  Idaho,  eld.,  Iiy2  x  16,  #42-3— 
15  cents. 

Buffalo  Rapids,  Mont.,  eld.,  Iiy2  x  22, 
#40-48 — 15  cents. 

Carlsbad,  N.  Mex.,  eld.,  10  x  14, 
#23886—10  cents. 

'  Central  Valley,  Calif.,  eld.,  16  x  2iy2, 
#40-14—25  cents. 

Columbia  Basin,  Wash.,  10y2  x  16,  #39- 
84—10  cents. 

Deschutes,  Oreg.,  eld.,  16  x  30,  #43-1- 
25  cents. 

Gila,  Ariz.,  eld.,  12  x  20,  #39-93—15 
cents. 

Grand  Valley,  Colo.,  eld.,  16  x  30,  #45- 
40—25  cents. 

Humboldt.  Nev.,  eld.,  10y2  x  18,  #40- 
54 — 15  cents. 

Klamath,  Ore.-Calif.,  eld.,  16  x  20,  #45- 
52—25  cents. 

Kendrick,  Wyo.  eld.,  10y«  x  17, 
#24830—10  cents. 

Lower  Yellowstone,  Mont.-N.  Dak.,  eld., 
lOy,  x  16.  #46-30—15  cents. 

Milk  River,  Mont.,  eld.,  10y2  x  24,  #42- 
12—20  cents. 

Minidoka.  Idaho,  eld.,  8y2  x  11, 
#23883—10  cents. 

Minidoka-Gooding  Division,  Idaho,  eld.. 
10  x  13,  #23884—10  cents. 

Newlands.  Nev.,  eld.,  10  x  13,  #21444— 
10  cents. 

North  Platte.  Nebr.-Wyo.,  eld.,  10  x  20, 
#23510—10  cents. 

Okanogan.  Wash.,  eld.,  8  x  10,  #14424— 

.)  rents. 

Orland,  Calif.,  eld.,  8  x  10,  #45-15—10 
cents. 

Owyhee.  Idaho-Oreg..  eld.,  10  x  16, 
#23300—15  cents. 

Rio  Grande,  N.  Mex.-Tex.,  eld.,  11  x  24, 
#19199—10  cents. 

Riverton,  Wyo.,  eld,  10y2  x  17,  #39- 
124—15  cents. 

Shoshone,  Wyo.,  eld.,  101/.  x  151/.,  #38- 
JL30— 10  cents. 

Shoshone — Garland  Division,  Wyo.,  eld., 
10  x  15,  #18988—10  cents. 

Strawberry  Valley,  Utah,  eld.,  10  x  12, 
#46-16 — 15  cents. 


Sun  River,  Mont.,  eld.,  8  x  10,  #27390— 
5  cents. 

Tucumcari.  N.  Mex.,  eld.,  10y2  x  16%, 
#40-75—15  cents. 

Umatilla,  Ore.,  eld.,  10  x  20,  #21441- 
10  cents. 

Uncompahgre,  Colo.,  eld.,  10  x  12, 
#23444—10  cents. 

Vale,  Oreg.,  eld.,  10y2  x  15y2,  #38- 
375 — 10  cents. 

Yakima  Basin,  Wash.,  10y2  x  16y2, 
#26376—10  cents. 

Yakima-Sunnyside,  Wash.,  eld.,  12  x 
23y>,  #40-77—15  cents. 

Yuma,  Ariz.-Calif.,  eld.,  8  x  10,  #2700— 
10  cents. 

LARGE   PROJECT   MAPS 

Showing  Irrigation  Canals  and  Laterals 

All-American  Canal  System,  Calif.,  eld., 
22  x  30,  #39-44A— 25  cents. 

Boise,  Idaho,  eld.,  26  x  37,  #41-25— 
25  cents. 

Gila,  Ariz.,  eld.,  20  x  35,  #39-93A— 
25  cents. 

Minidoka,  Idaho,  eld.,  17  x  22, 
#23883A— 20  cents. 

Minidoka-Gooding  Division,  Idaho,  eld., 
21  x  25i/2,  #23884A— 25  cents. 

Newlands,  Nev.,  eld.,  21  x  27,  #2144A— 
25  cents. 

North  Platte,  Neb.-Wyo.,  eld.,  23  x  44, 
#23600—25  cents. 

Owyhee,  Oreg.-Idaho,  eld.,  21  x  33, 
#23300 A— 25  cents. 

Riverton,  Wyo.,  eld.,  22  x  36,  #39- 
124 A — 25  cents. 

Shoshone,  Wyo.,  eld.,  20  x  29l/2,  #38- 
130A— 25  cents. 

Shoshone-Garland  Division,  Wyo.,  eld., 
21  x  30,  #18988 A— 25  cents. 

Sun  River,  Mont.,  eld.,  15  x  21, 
#27390A— 10  cents. 

Tucumcari,  N.  Mex.,  eld.,  15y2  x  25, 
#40-75A— 25  cents. 

Vale,  Oreg.,  eld.,  21  x  31%,  #38- 
375A— 25  cents. 

Yakima-Kittitas  Division,  Wash.,  eld., 
21  x  33,  #24770A— 25  cents. 

Yuma,  Ariz.-Calif.,  eld.,  14  x  16, 
#23328 — 15  cents. 

SPECIAL  MAPS 

Average  Annual  Precipitation  in  United 
States,  eld.,  lQi/2  x  15,  #44-1— free. 


Boulder  Canyon  Project,  vicinity  of  Boul- 
der Dam,  eld.,  22  x  30,  #40-40—25  cents. 

Boulder  Dam  and  Power  Plant,  8  x  101/., 
#27400— free. 

Boulder  Dam  and  Vicinity,  Ariz.-Calif.- 
Nev.,  8  x  10i/2,  #26170A— 5  cents. 

Panoramic  Perspective  of  Boulder  Dam 
Area,  8  x  lQi/2,  #47-3— free. 

Same — larger  scale,  eld.,  22  x  30,  #38— 
408A— 25  cents. 

Truckee,  Carson,  Humboldt,  and  Walker 
River  Basins,  Nev.-Calif.,  eld.,  18  x  24, 
#38-408—15  cents. 

Utah  Projects,  Utah,  10y2  x  14i/2,  #46- 
10 — 15  cents. 

Western  half  of  the  United  States  showing 
Federal  Reclamation  projects  and  seven 
regional  boundaries,  eld.,  16  x  20,  #47- 
1— free. 


Uncle  Sam  Says 


This  is  gelting-ready  time  for  my  farmer 
nieces  and  nephews.  Today's  plowing  and 
investment  in  money  and  labor  may  or  may 
not  pay  off  in  rich  crops.  There's  a  big  IF 
in  every  farm  family's  life.  If  the  sun 
shines,  if  it  doesn't  rain  too  much,  if  we  have 
a  drought — if,  if,  if.  However,  there's  one 
crop  which  has  no  "if"  side.  It's  a  crop  of 
Savings  Bonds,  which  grows  steadily,  rain 
or  shine,  wind  or  calm,  year  after  year  until 
it  produces  $4  for  every  $3.  My  city  nieces 
and  nephews  can  plant  this  crop,  too,  by 
joining  and  staying  on  the  payroll  savings 
plan  or  hy  arrangement  with  their  bank. 

V.  S.  Treasury  Department 

EDITOR'S  NOTE:  The  Inter-American  Con- 
ference on  the  Conservation  of  Renewable 
Natural  Resources,  scheduled  for  Yosemite 
National  Park  May  5-18  has  been  indefi- 
nitely postponed.  (See  page  48,  February 
RECLAMATION  ERA.) 


Notes  for  Contractors 

Contracts  Awarded  During  February  1917 


Specification 

No. 


Project  and  State 


Date  of 
award 


Description  of  work 


Contractor's  name  and  address 


(  juitract 
amount 


1469'. 
1519  *. 
1525. . 
1531 .  . 
15483. 
1562  l 
1571.  . 
1575  4. 


1589 

1592 

1593 

1594 

15% 

1603 

1605' 

1612 

1613 

1614 

1616 

If.lT 


Altus,  Okla 

Yakima-Roza,  Wash. 
Minidoka.  Idaho.  .  .  . 
Tucumcari,  N.  Mex. 
Fort  Peck,  Mont 
Central  Valley,  Calif. 
..do.. 


.do. 


Deschutes,  Oreg 

Yakima-Roza,  Wash.  .  .  . 
Hungry  Horse,  Mont.  .  . 
..do.. 


1635 

67,500- A .  .  . 
67,500-D... 
E-33.060-A 


Boise-Payette,  Idaho.  .  .  . 

Colorado-Big  Thompson, 

Colo. 
Boulder  Canyon,  Calif.  .  , 

Davis  Dam,  Ariz.-Nev . . , 
Yakima-Roza,  Wash .... 
( :<>limibia  Basin,  Wash.  . 
Parker  Dam  Power.    \ri/ 
Central  Valley,  Calif 

Davis  Dam,  Ariz.-Nev .  .  , 

MiMoiiri  l'..i-m.i..  MM;/    .  . 
..do.. 


Central  Valley,  Calif 


Feb.  4 
Feb.  5 
Feb.  18 
Feb.  14 
Feb.  6 
Feb.  19 
Feb.  6 
Feb.  25 

Feb.  3 
Feb.  27 
Feb.  6 
Feb.  10 
Feb.  14 
Feb.  18 
Feb.  14 
Feb.  28 
Feb.  7 
Feb.  13 
Feb.  21 
Feb.  28 

Feb.  20 

Feb.  21 

Feb.  21 

Feb.  28 


')  radial  gates  for  Altus  dam 
spillway. 

Electrical  equipment  for  var- 
ious pump  areas. 

Electrical  equipment  for 
Burley  and  Rupert. 

Construction  of  laterals, 
Conchas  Canal. 

Electrical  equipment  for  Fal- 
lon  and  Fallon  relift. 

Aluminum  stairs,  railings, 
and  curbs. 

Structural  steel  cofferdam  .  . 

Electrical      equipment      for 

Ygnacio      ana      ClaMou 

plants. 
Construction  of  laterals  and 

sublaterals. 

..do.. 


Johnson      Machine      \\<>rk~. 

Chariton,  Iowa. 
Standard    Transformer    Co., 

Warren.  Ohio. 

..do.. 


Construction  of  exploration 
tunnels  at  dam  site. 

Finishing  floors  and  paint- 
ing 50  houses. 

15-ton  traveling  crane  and 
lifting  beam. 

Construction  of  Brush- 
Sterling-Hohoke  lines. 

Radial  gates  and  hoists.  .  .  . 


( loii-iructiou    of    warehouse 

Iniilding. 
'2    imlim.     driven    pumping 

units. 
132  main  unit  trashracks.  . . . 

Fabricated  structural  steel .  .  . 

(  ..ii-ii  in  II..M  of  timber 
bridge  and  weir,  Fresno 
Kivcr. 

15  bulkhead  gate  frames.  .  .  . 

Bare  aluminum  stranrlnl 
conductor. 

Poles       for       (,criii;:-Siiliic\ 

tranMiii  —  iiui  line. 
<  i.niltict.ir    cable     for     Kes- 

wirk  anil  Slianta. 


J.  A.  Terteling  &  Sons,  Inc., 
Boise,  Idaho. 

Standard  Transformer  Co., 
W arren,  Ohio. 

Seattle  Bronze  Co.,  Seattle, 
Wash. 

American  Bridge  Co.,  Den- 
ver, Colo. 

Westinghouse  Electrical 
Corp.,  Denver,  Colo. 

Adler  Construction  Co..  Red- 
mond, Oreg. 

C.  T.  Mak-oin  &  Co.,  Port- 
land, Oreg. 

Benson,  Douglass  &  Bissell, 
Coram,  Mont. 

Puget  Sound  Painters  Inc., 
Seattle,  Wash. 

Judson  Pacific-Murphy  Corp., 
San  Fram-i-i-ii.  <  ialif. 

Utilities  Construction  Co., 
Nashville,  Teim. 

Pacific  ( ioaM  I •'.iij.'iin'iTiiig  <  '•<>.. 
Alamcda,  Calif. 

W.  S.  Ford,  Kingman,  Ariz.  . 

The    James     I.effel     &     Co., 

Springfield,  <  (bio. 
Joshua    Hendy    Iron    \\nrks. 

Sunnyvale,  Calif. 
Emsco  Derrick  &  Equipment 

Co.,  \jo%  Angeles,  Calif. 
MIIMII    i\    IVrkin*.    Modesto. 

Calif. 

Schmitt  Sled  Co.,  Portland. 
Oreg. 

Miiinimmi  Co.  of  \inerica. 
Washington,  D.  C. 

.1.11.  Maxtor  &  Co.,  San  Fran- 
cisco, Calif. 

(iciicral  Heclrio  Co.,  Dem.  r. 
Colo. 


£16.250.00 
86,911.00 
44,  673.  00 

875,  759.  75 
17,  878.  00 
28,  526.  00 

171,855.00 
16,  206.  00 

165,  300.  00 
47, 138.  75 
16, 928.  00 
13,  090.  00 
11,719.00 

458,011.00 
13,  070.  00 

129, 965.  00 
32,  497.  00 
36,  300.  00 
34,  563.  00 
30,  650.  00 

18,350.00 
193. 937.  '(7 
124,  827.  r, 

71.428.:,] 


Item  1.  >ch.-,l.ilc-  1  .1.1,1  2. 
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Schedule  2.  ~>.  heclnle-  2,  3,  and  4. 
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Kings  River  Report  Goes  to  Congress 

President  Truman  has  sent  to  Congress 
the  War  Department's  report  on  the  division 
of  costs  between  the  irrigation  and  flood- 
control  features  of  the  Kings  River  project, 
California.  At  the  same  time  the  Bureau 
of  the  Budget  authorized  the  release  of  the 
impounded  construction  funds  previously 
made  available  to  the  War  Department  so 
that  the  work  could  go  forward.  Secre- 
tary of  the  Interior  J.  A.  Krug  concurred 
in  Secretary  of  War  Robert  Patterson's 
recommendations  after  a  series  of  confer- 
ences to  adjust  differences.  The  War  De- 
partment has  agreed  that  the  project  will  be 
operated  initially  for  flood  control  only. 
Its  operation  for  irrigation  is  dependent 
upon  the  negotiation  of  repayment  contracts 
by  the  Bureau  of  Reclamation. 

Colorado-Big  Thompson  Contract 

With  the  award  of  the  4-million-dollar- 
plus  contract  for  the  Granby  pumping  plant, 
the  water  supply  for  Colorado-Big  Thomp- 
son water  users  became  a  step  nearer  real- 
ization. This  pumping  plant  will  be  built 
between  Granby  and  Grand  Lake,  Colo.,  and 
will  lift  water  into  Shadow  Mountain  and 
Grand  lakes  to  the  Alva  B.  Adams  Tunnel 
for  diversion  to  more  than  600,000  acres  of 
inadequately  watered  lands  on  the  eastern 
slope  of  the  Rocky  Mountains. 

Contracts  were  recently  awarded  for  the 
Brush-Sterling  115,000-volt  and  the  Ster- 
ling-Holyoke  69,000-volt  lines  on  the  Colo- 
rado-Big Thompson  project.  The  success- 
ful bidder  was  the  Utilities  Construction 
Co.  of  Nashville,  Tenn.,  and  the  money  in- 
volved amounts  to  almost  half  a  million 
dollars.  The  Brush-Sterling  line  will  be 
approximately  37  miles  long  and  will  run 
from  a  tap  near  Brush,  Colo.,  to  Sterling, 
Colo.  The  Sterling-Holyoke  line  will  be 
approximately  48  miles  long,  from  the  Ster- 
ling substation  to  a  substation  near  Hoi- 
yoke,  Colo.  Aluminum  conductor  wire  will 
be  used  in  both  lines. 

Conchas  Canal  Hearing  Completion 

Contract  for  constructing  laterals  and 
building  a  3.3-mile  section  of  the  Conchas 
Canal,  Tucumcari  project,  N.  Mex.,  was 
recently  awarded  to  J.  A.  Terteling  &  Sons 
of  Boise,  Idaho.  This  marks  the  next  to  the 
last  section  of  the  canal  to  be  built.  When 
this  section  is  finished,  the  job  will  be  ap- 
proximately 80  percent  complete. 


The  work  proposed  will  extend  the  Con- 
chas Canal  to  the  Hudson  Canal.  It  in- 
volves the  excavation  of  more  than  a  quar- 
ter million  cubic  yards  of  materials,  pro- 
vides for  placement  of  nearly  5,600  cubic 
yards  of  concrete,  the  installation  of  15,400 
lineal  feet  of  concrete  pipe,  more  than  240 
tons  of  reinforcement  bars,  and  other 
metalwork.  The  project  will  provide  irri- 
gation facilities  for  approximately  45,000 
acres  of  land  now  generally  used  for  graz- 
ing and  some  dry  farming,  and  will  pro- 
vide irrigated  farms  for  about  560  families. 


OUR   FRONT    COVER 


Cherub  and  Cherry 
Blossoms 

Little  Nancy  Lee  Davison,  surrounded 
by  these  beautiful  blossoms,  is  our  idea 
of  the  perfect  spring  portrait.  The 
youngster,  whose  photo  was  taken  as 
she  stood  on  a  canal  bank  in  the 
Emmett  Valley,  is  the  daughter  of  Mr. 
and  Mrs.  Dave  Davison,  of  Emmett, 
Idaho.  She  may  not  realize  it  now, 
but  the  83,500-acre  area  where  she  is 
taking  up  a  minimum  of  space  will 
eventually  receive  supplemental  water 
from  the  Cascade  Dam,  a  feature  of 
the  Boise,  Idaho,  project.  This  struc- 
ture as  planned  will  be  an  earth-  and 
rock-fill  dam  approximately  90  feet 
high  and  700  feet  long. 

<  I  In*  timely  photo  was  taken  by  Stanley 
ffaonuMen  uritli  the  aid  of  Phil  Merrill, 
Region  1,  on  April  7,  1947.) 
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Economy  in  Action 

The  Bureau  of  Reclamation  has  recently 
ordered  a  universal  testing  machine  for  its 
laboratories  in  Denver,  Colo.  The  new 
machine  will  be  used  for  testing  items  used 
in  construction  which  have  unusual  or  com- 
plicated shapes.  Engineers  have  expressed 
the  belief  that  as  much  as  25  percent  in  the 
cost  of  some  materials  can  be  saved  through 
more  accurate  testing.  The  machine  will  be 
of  the  vertical  hydraulic  type  and  have  a 
capacity  of  5,000,000  pounds  in  compres- 
sion, and  5,000,000  pounds  in  tenson.  Its 
cost  is  slightly  in  excess  of  $400,000  and 
will  be  built  by  the  Baldwin  Locomotive 
Works  of  Eddystone,  Pa.  In  the  past  the 
Bureau  used  a  smaller  machine,  the  prop- 
erty of  the  Bureau  of  Standards,  for  some 
of  the  necessary  tests,  but  it  has  deteriorated 
since  its  installation  in  1931  and  has  proved 
inadequate  for  making  a  great  number  of 
the  tests  the  laboratories  were  called  upon 
to  perform. 

Fourth  Veteran  Land  Opening 

Applications  were  closed  on  April  25  for 
43  public  land  farms  embracing  3,226  acres 
on  the  Gooding  Division  of  the  Minidoka 
project  in  Idaho.  Qualified  veterans  whose 
applications  are  approved  will  be  given  an 
added  incentive  in  the  form  of  a  "bonus," 
to  make  good  on  this  project.  Each  entry- 
man  will  be  entitled  to  two  former  barracks 
buildings  free  of  charge  from  the  evacuated 
War  Relocation  Authority  camp  in  the 
area.  These  can  be  converted  into  living 
quarters  and  farm  buildings.  In  addition 
to  the  barracks  buildings,  the  center  offers 
free  personal  equipment,  including  small 
tools,  toilet  fixtures,  tables,  chairs,  sewing 
machines,  army  blankets,  and  other  necessi- 
ties of  life. 

This  brings  the  total  acreage  of  reclama- 
tion lands  to  be  awarded  by  the  Bureau 
since  the  war  to  20,193  or  a  total  of  240 
farms  for  veterans.  At  Gooding,  this  is  not 
all  raw  land.  Some  of  it  has  been  farmed 
by  Japanese  internes  during  the  war.  Fu- 
ture land  openings  proposed  by  the  Bureau 
as  soon  as  funds  become  available  and 
construction  progresses  sufficiently,  include 
additional  lands  on  the  Klamath,  Oreg., 
and  Shoshone,  Wyo.,  projects,  and  public 
land  on  Yuma  and  Gila,  in  southwestern 
Arizona,  and  the  Riverton  project,  in  cen- 
tral Wyoming.  Information  on  the  avail- 
ability of  public  and  acquired  lands  can  be 
obtained  from  the  Commissioner,  Bureau  of 
Reclamation,  Washington  25,  D.  C. 
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Anniversary 
Issue 


One  year  ago,  with  the  May  1946  issue,  the 
RECLAMATION  ERA  returned  after  a  4-year  absence, 
voluntarily  imposed  upon  itself  as  a  wartime 
measure.  No  fanfare  accompanied  its  revival. 
During  the  past  year  we  have  attempted  to  con- 
tinue the  high  standards  of  editorial  content,  tech- 
nical accuracy,  and  attractive  format  which  dis- 
tinguished former  issues  of  this  magazine  since  its 
inception  in  1905.  We  have  attempted  to  present 
ii-i-fiil  and  inirrr-tiM!!  information  In  persons  con- 
cerned with  the  various  aspects  of  the  reclamation 
program,  particularly  the  water  users  of  the  West. 
We  have  tried  to  include  material  which  will  be 
helpful  in  interpreting  the  policies  and  practices 
of  the  Bureau  of  Reclamation  and  assist  the  recla- 
mation farmers  in  their  important  job  of  operating 
and  maintaining  their  farms  to  their  ultimate  ca- 
pacities. That  we  have  succeeded  to  some  extent 
is  apparent  by  your  many  letters  to  us.  However, 
we  want  to  continue  to  improve  this  magazine,  as 
reclamationists  all  over  the  world  want  to  perfect 
their  operations.  Let  us  know  your  likes,  your 
dislikes,  your  gripes,  and  your  special  interests. 
We  will  continue  to  be  guided  by  your  wishes-- - 
for  this  is  your  magazine,  devoted  to  reclamation- 
ists here  and  abroad  —  and  according  to  our  mailing 
lists  that  includes  a  large  audience,  high  school 
-hid.  MI-.  members  of  chambers  of  commerce,  con- 
struction engineers.  Congressmen,  agricultural 
groups,  sociologists,  economists,  and  manufactur- 
ers. We  want  to  hear  from  our  audience — the 
boo's  and  the  applause  will  help  us  adjust  our 
performance  to  suit  your  needs. 

— RUTH  F.  SADLER,  Editor. 


si ni; 1 1-  <  opi«>N  of  the  I  It  \ 
Available 

For  the  benefit  of  our  subscribers  and 
others  who  would  like  to  purchase  indi- 
vidual copies  of  particular  issues  of  the 
RECLAMATION  ERA,  the  following  rates  have 
been  established: 

Cents 

1  copy 15 

6  to  9  copies 12 

10  to  50  copies 10 

SOor  morecopies 8 

A  limited  number  of  back  copies  are 
available,  except  for  the  September  1946 


Letters  to  the  Editor 


Make  out  check  or  money  order  to  the 
TREASURER  OF  THE  UNITED  STATES 
and  send  request  to  the  Bureau  of  Reclama- 
tion, United  States  Department  of  the  In- 
terior, Washington  25,  D.  C.  Please  do  not 
send  stamp*.  For  small  orders,  coins  will 
be  accepted. 


1  ••«« 


M»i  ,  .' 


If  M>,  plruM-  notify  the  Reclamation 

I  in    M>    ili.ii    you    111.  i-    ronlinur    to   rr- 
rrivr  your  ropy  regularly. 


KrKi.ii.nl  Ihrrilor  r .  II.  Orblrr,  of  Region 
VII,  Hrnvrr,  <!ol«...  who  retired  April  .10. 
wan  replaced  by  A..i.l«nl  Director  A  very 
A.  BalMMi,  who  wan  dc.icnulrd  acting-  rr- 
l  dint-tor. 


Good  Ideas  From  Engineers 

2027  SOUTH  WASHINGTON  STREET, 
DENVER  10,  COLO., 

February  25,  1947. 

DEAR  EDITOR:  Membership  of  our  local  No.  128. 
which  is  affiliated  with  the  American  Federation 
of  Labor,  consists  largely  of  technical  personnel  of 
the  Denver  Office  of  the  Bureau  of  Reclamation. 
As  employees  of  this  agency  we  are  interested  in 
promoting  a  better  understanding  of  the  work 
which  the  Bureau  of  Reclamation  is  doing. 

It  has  been  noted  on  several  occasions  at  our 
regular  monthly  meetings  that  the  RECLAMATION 
KKA  has  served  very  well  as  a  medium  for  dis- 
M-minating  interesting  yet  factual  information  on 
activities  of  the  Bureau. 

Our  organization  is  interested  in  sponsoring  sub- 
scriptions to  the  RECLAMATION  ERA.  These  sub- 
-I'liptions  are  to  be  sent  not  to  individuals  but  to 
(  1)  colleges  and  universities  from  which  our  mem- 
bers graduated  and  (2)  union  locals  throughout 
the  United  States  who  are  affiliated,  as  we  are,  with 
the  International  Federation  of  Technical  Engi- 
neers, Architects,  and  Draftsmen's  Unions. 

At  this  time  we  do  not  know  how  many  subscrip- 
tions this  program  may  require.  However,  I  have 
been  directed  by  the  executive  committee  to  in- 
quire as  to  rates  for  50  1-year  subscriptions  as  a 
starter.  In  notifying  prospective  recipients  of  the 
ERA  we  will  be  happy  to  acknowledge  any  conces- 
sions made  in  subscription  rates  if  you  desire. 
Very  truly  yours, 

LYSLE  L.  DELONC,  Secretary, 
Denver  Association  of  Federal 

Engineers  and  Architects, 

Local  No.  128. 


organizations  interested  in  reclama- 
tion, please  copy! 

RECLAMATION  ERA'S  subscription  rate 
(  $1  a  year,  special  rate  of  50  cents  a  year  for 
members  of  water  users  associations)  is  al- 
ready far  below  the  price  required  for  com- 
parable publications.  While  this  charge 
still  exists,  we  hope  similar  plans  can  be 
worked  out  to  boost  the  circulation  of  this 
magazine,  which  is  published  by  and  for 
reclamationists,  and  will  grow  or  shrink 
according  to  the  support  you  give  it.  —  Ed. 


Token    From   Texas 

P.  O.  Box  447, 
Ysieto,  Tex.,  March  21,  1947. 
|)i  \i;   Mils.  SADI.KH:   My  husband  and  I  wish  to 
lliank  you  for  the  very  nice  write-up  we  received  in 
ihe  March  i»ue  of  RECLAMATION  ERA.     It  was  a 
-pli-niliil  article  and  we  appreciate  it  very  much. 
^  ..lit-  \ery  Irtrly. 

I   I   \l  \    I.      \X  AKMII  k. 

i  \\H-.  KKANCIS  J.  WARNOCK). 

rl)on't  thank  11.1.    "Money-Making  'Mums' 
<  March  1947  ERA  I  caught  the  eye  of  many 

n-.iili-i-  wli"  licrame  new  slllis<-ril>crs.  and 
I  he  favirnlilr  i  oininrnN  krrji  i-ommg  ill. 
The  ERA  is  always  on  the  look-mil  for  inter- 
esting and  useful  articles  like  this  on  the 
.•\ [win-mi-  of  people  on  reclamation  proj- 
ects.—Ed. 


Unofficial    Ambassador 

WEST  YELLOWSTONE.  MONT.. 

February  24,  1947. 

SIR:  In  a  district  in  Norway.  Nordtrondelag  (of 
52  communties,  if  I  am  right  I .  as  in  many  others, 
Millie  lent  power  is  in  harness  by  now  to  light,  heat 
and  power  the  whole  "work-." 

To  a  paper  there  (of  the  same  name)  I  have  -<-nt 
a  correspondence  every  year  or  so,  by  way  of  a 
"hello,  folks,"  and  this  winter,  too.  when  I  have 
a  quiet  hour,  I  shall  repeat.  I  have  fancied  that 
those  parts  might  like  to  hear  about  power  de- 
velopments in  the  United  States,  a  letter  which 
would  be  the  more  welcome  if  accompanied  by  a 
cut  or  two.  Could  I  have  your  |n-imi--inii  to  cut 
out,  say,  the  "before  and  after"  illustration-  of  tin- 
Black  Canyon  and  Boulder  Dam,  appearing  in  the 
RECLAMATION  ERA,  for  reproduction  in  the  men- 
tioned district  paper,  of  course  giving  source  and 
credit? 

Norway  now  looks  forward  to  the  day  when  she 
will  be  able  to  export  power  to  Sweden.  Denmark, 
and  even  England  after  her  own  needs  an-  met, 
and  is  working  at  it  as  fast  as  her  breath  holds  out. 
Without  the  waters  around  it,  and  running  down  it, 
that  little  country's  fate  would  be  sealed  and  laid 
away. 

All  my  thanks  for  giving  consideration  to  this 
peculiar  request. 

Respectfully. 

H.  T.  BERC. 

^Request  not  peculiar,  but  typical.  ERA'S 
photographs  are  gladly  forwarded  for  re- 
printing— especially  for  such  a  worthy  cause 
as  helping  to  forge  another  link  in  the  chain 
of  international  cooperation  on  matters  per- 
taining to  reclamation. — Ed. 


For  Your  Art  Collection 

Write  to  the  Bureau  of  Reclamation, 
I  nited  States  Department  of  the  Interior, 
Washington  25,  D.  C.,  for  photographs  suit- 
able for  display  or  framing  which  appear 
in  this  issue.  This  does  not  apply  lit  photo- 
graphs  which  carry  outside  credit  lines. 

CONTACT  PRINTS,  single  weight  glossy 
paper,  are  available  at  the  following  price-. 
IIH/V  if  size  i>j  negative  ftermils.  Most  Bu- 
real  of  Reclamation  negutiies  ;ire  8  by  10 
inches. 

Selling  price 
I  ear  A) 

4  by  5  inches  (or  smaller) $0.  15 

5  by  7  inches 20 

8  by  10  inche* .40 

I    M    Mil. I  Ml  M- 

4  by  5  inches  (or  smaller)  -.ingle  weight 
glo-y— — -      -25 

>  •:•<.  '  in.  ln-«  single  weight  glonny .40 

8  by  10  inchen  single  weight  glouy .60 

II  h\  I  I  inrhi-  single  weight  glowy...  1.25 

II  by  11  UK  In--  ilniililr  weight  mat 1.50 

16  by  20  inches  double  weight  mat 2.50 

20  by  24  inches  double  weight  mat .'i.  00 

.'I  |i\  Ml  inehe.  double  weight  mat 5.00 

1\  l»  3ft  inihe.  double  weight  mat 6.00 

30  by  W)  inches  double  weight  mat 8.00 

I'rr  tq.  ft. 
in  |,«  HI  in.  he.  double  weight  mat..  $0.  K> 
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Main  Street,  Salt  Lake  City,  1861. 


Scene,  the  same — time,  the  present* 


A  CENTURY  OF  IRRIGATION 


by   Dr.   John   A.   Widstoe 


THE    ANCIENT    ART    OF    IRRIGATION    cele- 
brates this  year  (1947)   the  hundredth 
anniversary    of    its    modern    birth    in 
North  America. 

Irrigation  was  practiced  on  this  continent 
in  prehistoric  days,  as  abundantly  shown  by 
the  remains  of  ancient  irrigation  works. 
In  later  days,  after  Columbus,  some  native 
irrigation  continued,  and  the  Catholic 
padres,  knowing  irrigation  from  their 
Spanish  days,  set  up  irrigated  missions,  as 
in  California,  to  assist  them  in  their  mis- 
sionary activities.  Up  to  1847,  however,  all 
irrigation,  except  for  an  occasional  ranch, 
was  for  primitive  people,  conforming  to 
primitive  needs. 

The  Mormon  pioneers  who  entered  the 
Great  Salt  Lake  Valley  in  1847,  belonged 
to  the  civilization  that  Anglo-Saxon  peo- 
ples had  won  for  themselves  through  cen- 
turies of  struggle.  The  gains  of  that  civili- 
zation they  must  maintain.  The  stark  desert 
must  be  subdued,  but  not  at  the  price  of 
civilized  life  and  living.  Somehow,  they 
must  hold  on  to  the  social,  economic  and 
spiritual  possessions  on  the  conquered  desert 
as  well  as  they  had  in  humid  regions.  That 
was  the  challenge  to  the  pioneers  of  1847— 
to  build  communities  of  modern,  civilized 
people  under  the  ditch,  comparable  or  su- 
perior to  those  in  the  rainfall  regions  from 
which  they  came.  That  accomplishment  is 

MAY  1947 


in  mind  when  we  speak  of  modern  irrigation. 
So,  within  a  day  of  their  arrival,  they  led 
water  from  City  Creek  to  a  patch  of  plowed 
ground,  and  planted  a  bushel  of  potatoes. 
The  pioneers  needed  food.  Would  the  des- 
ert yield  it?  That  was  their  question. 
They  did  not  realize  that  when  they  made 
that  miniature  ditch  that  day,  they  created 


Dr.  John  A.  Widtsae. 


an  epoch-making  event  in  the  history  of  the 
United  States,  and  for  many  a  far-flung 
country.  It  was  the  infant  beginning  of 
the  later  mighty  dams  and  canals  that  now 
make  the  western  United  States  a  fortress 
of  strength  in  the  union  of  commonwealths. 
That  thrilling  moment  may  well  be  cele- 
brated by  poet,  painter,  and  sculptor. 

Soon,  in  good  earnest,  irrigation  canals 
were  projected  and  dug.  There  were  few 
surveyors.  Often  the  course  of  a  canal  was 
planned  by  sighting  over  a  glass  filled  with 
water.  Occasionally  the  results  were  dis- 
astrous as  when  the  end  of  the  canal  was 
higher  than  the  beginning. 

There  were  no  contractors  to  make  bids 
for  the  work.  The  people,  with  limited 
tools,  had  to  build  the  canals  and  the  neces- 
sary structures  themselves.  That  meant  co- 
operation. Each  man  dug  his  own  share  of 
the  canal,  enough  to  irrigate  the  land  as- 
signed to  him.  Altogether,  when  the  work 
was  finished  they  looked  with  gratitude 
upon  the  desert-conquering,  food-producing 
canals  which  they  themselves  had  built. 
The  common  enterprise,  successfully  com- 
pleted, made  them  as  one.  That  was  a  step 
forward  in  the  higher  civilization. 

After  18  years,  about  1865,  nearly  150.- 
000  acres  were  under  irrigation,  1,000  miles 
of  canals  had  been  dug,  and  nearly  65,00(1 
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I.ogan-Hrde  Park-Smith  field  ('.anal,  carted  out  of  »<>lid  lime- 
rock  in  1861  and  JHt>2,  it  mill  delirering  wafer. 


Balance  sheet  iif  Hurricane  (.amil  In.,  shutting  hint    lulinr  ill   VJ  <i  </»>    mi- 
credited  against  assessment*  in  return  fur  tcater  share*. 


persons  were  living  in  fair  comfort  on  the 
reclaimed  land. 

However,  whenever  water  was  diverted 
from  the  natural  course  of  a  stream,  it  was 
in  violation  of  an  ancient,  well  established 
common  law.  For  centuries  society  had  de- 
creed that  no  person  had  the  right  to  disturb 
the  natural  flow  of  a  stream.  That  was  the 
time-honored  and  respected  law  of  riparian 
rights.  Obedience  to  it  would  make  irriga- 
tion practically  impossible.  The  law  of 
self -pre?ervat ion  is  above  all  other  laws. 
The  pioneers,  therefore,  promptly  abrogated 
the  older  law  and  set  up  the  law  of  bene- 


ficial use  instead.  The  waters  of  a  stream 
belong  to  those  who  by  legal  means  of  ap- 
propriation divert  or  otherwise  make  eco- 
nomically beneficial  use  of  them.  This  has 
become  the  legal  basis  upon  which  the  re- 
clamation of  the  arid  and  semiarid  region 
of  the  United  States  has  proceeded.  With- 
out this  basic  doctrine,  there  would  have 
been  no  irrigation  development. 

Many  farmers  owned  one  canal  and  the 
water  flowing  through  it.  That  raised  a 
host  of  problems.  How  much  water  should 
be  allotted  to  each  acre  of  productive  land? 
This  made  necessary  a  lawful  distribution 


of  the  canal  water  among  main  US-.TI-.  This 
in  turn  required  water  masters,  supervisors, 
or  ditch  riders.  In  the  very  nature  of  irri- 
gation, every  fanner  fears  a  water  shortage, 
and  becomes  an  incipient  water  hog.  Hu- 
man problems  followed  the  canal. 

Then,  too.  questions  arose  when  there 
were  transfers  of  property.  Did  the  water 
right  go  with  the  land,  or  was  it  a  type  of 
property,  independent  of  use  on  certain 
lands?  Whose  duty  was  it  to  clean  the 
canal?  The  problems  involved  in  what  is 
now  termed  "operation  and  maintenance" 
found  their  wav  into  the  laws  of  the  terri- 


Smll  Lake  Clly't  Eagle  Gate,  1861 — note  irrigation  water 

/..»••/   I i-ii. 


Pretent  day  view  of  same  spot.      Jordan  and  Salt  Lake  Canal  note 
flotcs  heneath  street. 
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This  irooden  trestle,  flume,  and  high  rock  masonry  carry  Hurricane  Canal  water  across  a 

deep  wash. 


tory.  Before  long  a  code  of  legal  regula- 
tions was  established,  which  formed  the 
sound  foundation  of  our  present  irrigation 
practices. 

The  pioneer  irrigators  paved  the  way  to 
irrigation  success  by  their  cooperative 
labors,  by  shattering  the  law  of  riparian 
rights,  and  by  setting  up  rules  and  regula- 
tions by  which  civilized  communities  could 
live  happily  under  the  ditch.  In  view  of 
recent  studies,  it  is  remarkable  how  well, 
without  knowledge  of  Italian  and  Spanish 
irrigation  practices,  these  questions  were 
answered  by  the  pioneers. 

It  was  nearly  a  quarter  of  a  century 
(1870)  before  serious  attention  was  given 
by  other  people  to  the  irrigable  West.  In 
1870,  the  Union  Colony  of  Colorado,  an 


irrigation  project  on  a  community  scale, 
was  founded  under  the  influence  of  Horace 
Greeley.  It  drew  heavily  upon  the  experi- 
ence of  the  Utah  settlement.  Other  irriga- 
tion colonies  followed.  Irrigation  was  mov- 
ing toward  the  highway.  America  was  dis- 
covering the  West.  In  1878,  John  Wesley 
Powell  gave  the  westward  movement  im- 
petus by  his  report  on  the  arid  lands.  From 
1870  to  1880,  the  population  of  the  Moun- 
tain States  doubled;  from  1880  to  1890  it 
almost  doubled  again.  It  has  continued  to 
increase  ever  since;  and  always  on  the  basis 
of  irrigated  lands.  The  irrigation  story  of 
those  years  was  not  always  that  of  success. 
Uninformed  investors,  and  dishonest  ex- 
ploiters appeared  and  met  failure.  But,  in 
the  main  there  was  constant  progress. 


Hurricane  Canal  emerging  from  one  of  nine 
tunnels  in  its  8-mile  course. 


Hurricane  Bench,  1904,  before  irrigation. 


Hurricane  Itench  as  transformed  by  irrigation  from  Hurricane  Canal. 
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In  the  decade  1890  to  1900,  when  the 
agricultural  experiment  stations  got  under 
\\.i\.  there  appeared  the  beginnings  of  the 
experimental  study  of  the  farmer's  practice 
of  irrigation.  Irrigation  engineers  were  on 
most  of  the  western  station  staffs.  The  use 
of  water  had  followed  practical  experience 
which  might  be  misleading  when  factors  of 
soil,  crops,  and  climate  were  not  considered. 
The  I'nited  States  Department  of  Agricul- 
ture set  up  an  office  of  irrigation  investi- 
gators to  help  the  irrigation  farmer.  In 
1901  the  I'tah  station  began  an  elaborate 
investigation  of  the  relationships  among 
water,  crops,  and  soils.  Out  of  these  ex- 
perimental efforts  has  come  much  new 
knowledge,  laws  of  nature,  of  benefit  to  the 
farmer  under  the  ditch.  The  notable  per- 
sonalities engaged  in  this  work  have  made 
American  history. 

Then  the  Government  of  the  United 
States  undertook  at  last  to  champion  the 
cause  of  irrigation.  The  Newlands  Con- 
gressional Act  of  1902  provided  that  irri- 
gation works,  beyond  the  easy  reach  of  (he 
ordinary  cooperative  methods,  might  be  con- 
structed with  Federal  funds,  the  investment 
to  be  repaid  gradually,  the  first  specified 
period  being  10  years,  by  the  farmers.  As 
a  result  of  this  and  supplementary  acts,  54 
projects  have  now  been  built,  yielding  wa- 
ter to  more  than  4.000,000  acres  of  land,  and 
serving  nearly  100,000  families.  Under  the 
direction  of  the  Bureau  of  Reclamation,  an 
empire,  uniting  the  two  seacoasts  of  Amer- 
ica, has  been  built.  Some  of  the  works  are 


wonders  of  the  world,  such  as  the  pioneers 
did  not  dare  to  dream  about. 

At  the  beginning,  this  Government  ven- 
ture was  almost  wholly  in  the  hands  of  en- 
gineers, who  were  instructed  to  look  for 
suitable  combinations  of  available  water 
and  land.  Little  or  no  attention  was  given 
to  soil  nature  or  quality.  When  the  projects 
were  completed,  they  were  opened  to  all  citi- 
zens, irrespective  of  fitness  to  farm  under 
(he  ditch  or  anywhere  else.  As  a  result, 
minor  financial  and  human  disasters  added 
to  the  store  of  experience,  which  led  to  a 
fuller  consideration  of  the  many  factors 
that  operate  to  make  a  successful  irrigation 
enterprise. 

It  was  early  evident  that  if  farmers  be- 
ginning with  raw  land  should  repay  con- 
>iruction  costs  in  10  years,  only  a  few  proj- 
ects could  be  built.  The  period  of  repay- 
ment was,  therefore,  extended  to  20  and 
then  to  40  years.  Nowadays  people  are 
thinking  of  a  period  of  repayment,  propor- 
tioned to  the  cost  of  construction,  thai  may 
entail  two  generations  of  a  family,  and  ap- 
proximate a  modest  annual  tax.  Moreover, 
power,  which  has  come  to  be  an  important 
element  in  the  Nation's  economic  life,  is 
now  being  given  careful  attention  on  many 
of  the  Government  projects.  Power  reve- 
nues will  aid  greatly  in  repaying  the  Gov- 
ernment for  its  investment  in  irrigation 
works. 

We  have  learned  much  irrigation  lore 
since  the  men  of  1847  resolved  to  tame  the 
desert,  and  diverted  water  through  their 


Or.    II  i.//  ....    ,,:,,,,  i.  I,,  the  Jnrdan  and  Salt  Lake  Canal,  »nr  »/  the  earliett  in  Utah. 


tiny  ditch  from  City  Creek  to  plant  a  bushel 
of  potatoes.  We  know  now  that  irrigation 
and  colonization  go  hand  in  hand;  that  the 
project  must  be  adequate  to  enable  the 
farmer  to  make  repayment;  that  it  is  best 
to  select  settlers  suitable  for  life  under  the 
ditch;  to  give  the  farmers  help,  chiefly  by 
demanding  from  them  no  more  than  they 
can  reasonably  do;  and  to  organize  the  peo- 
ple under  the  ditch  as  communities  having, 
as  a  common  cause  of  interest,  the  structures 
that  supply  them  with  water.  And  we  have 
learned  to  bring  other,  perhaps  lesser,  forces 
into  operation. 

The  progress  of  irrigation  in  a  hundred 
years  has  been  beyond  our  wildest  dreams. 

Now  we  look  to  the  future.  The  engineer 
must  harness  the  great  quantities  of  unused 
water;  he  must  also  eliminate  from  canals 
and  ditches  the  losses  by  seepage  that  de- 
stroy areas  of  fertile  lands.  The  farmer 
must  learn  the  law  under  which  water  en- 
ables plants  to  grow,  and  to  reduce  the  waste 
that  comes  from  superfluous  irrigation.  He 
must  also  plant  suitable,  intensive  crops,  the 
income  from  which  will  meet  the  overhead 
costs  of  irrigation  structures,  and  labor  in 
applying  water  on  the  farm. 

Our  irrigation  problems  are  today  as  im- 
portant as  those  that  faced  the  pioneers  100 
years  ago — but  we  have  more  knowledge 
and  techniques  with  which  to  solve  them. 
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COKRKCTION — E*M  »hould  brromr  Wert 
The  illustration-  of  the  Fast  and  West 
portals  of  the  Alva  B.  Adams  tunnel,  ap- 
pearing on  the  irniei  -prrad  of  the  April 
i>-nc  for  the  arlii  le.  "Colotnilo-Hip  Thomp- 
-Mii  Project"  were  lraiis|>o-eil.  Tin-  pho- 
tographer for  the  picture*  up|x-nring  on 
page  87  was  Arthur  Fawrett.  Region  VI. 
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Homes  For  Veterans 


Designs  for  living  on  a  Reclamation  farm,  plus  material  and  equipment,  will  add 
up  to  attractive  and  efficient  homes  for  veterans  of  World  War  II  and  their  families, 

who  are  now  settling  on  Reclamation  lands. 


by  Carl  J.  Thye 

Branch  of  Operation  and  Maintenance, 
Washington,  D.  C. 


VETERANS!  How  would  you  like  to  have 
one  of  the  homes  shown  on  pages  104 
and  105? 

It  won't  be  easy,  but  it  is  quite  possible 
to  build  a  tailor-made  home  to  fit  your 
needs  out  of  the  material  and  equipment 
made  available  to  you  under  the  Interior 
Department  Appropriation  Act  for  the  fiscal 
year  1947  (Public  Law  478,  79th  Cong.). 
This  act  provides  that  certain  properties 
such  as  land,  buildings,  equipment,  and 
furnishings  transferred  from  the  War  Assets 
Administration  to  the  Bureau  of  Reclama- 
tion, be  made  available  first  to  veterans  who 
have  been  awarded  farm  units  on  public 
land  opened  for  entry  during  1946  and  1947. 

You  can  live  in  these  buildings  tempo- 
rarily, select  your  favorite  architectural 
design,  and  although  the  result  will  depend 
primarily  upon  you  and  your  own  self-suffi- 
ciency, the  Bureau  of  Reclamation  will  help 
you  over  the  tougher  hurdles. 

Under  the  Bureau's  plans,  each  settler  will 
be  given,  free  of  charge,  either  two  barrack- 
type  buildings,  or  one  barrack  and  the 
equivalent  in  small  farm  buildings,  such  as 
chicken  houses,  hog  houses  and  other  mis- 
cellaneous buildings,  which  can  be  moved 
bodily  or  in  sections  to  the  new  farms — or 
entirely  dismantled  for  moving.  (See  The 
Bureau  Reclaims  Its  Own  in  the  April  ERA 
for  the  story  behind  these  barracks.) 

You  will  be  wise  if  you  have  the  buildings 
moved  in  sections  suitable  for  the  size  house 
you  need.  To  help  you  decide  this  vital 


Conversion  convenient — if  moved  as  is. 


question,  the  Bureau  of  Reclamation  has 
prepared  sketch  plans  showing  one-,  two-, 
and  three-bedroom  houses  which  can  be 
constructed  from  these  barrack  buildings. 
Also,  farm  homestead  lay-out  sketch-plans 
have  been  prepared,  and  all  of  these  will 
be  made  available  to  successful  entrymen  to 
help  them  make  the  most  of  the  buildings 
presented  to  them.  The  sketches  included 
with  this  article  are  typical  of  the  suggested 
plans.  You  don't  have  to  be  an  expert  in 
designing  and  constructing  buildings  to 
follow  these  plans. 

Particular  attention  has  been  given  to  the 
planning  of  the  farm  home  so  that  it  may  be 
attractive  and  convenient  to  the  business  of 
farming.  The  home  becomes  the  office  of 
the  farm  business.  In  a  farm  home,  usually 
the  kitchen  is  considered  the  most  impor- 
tant room  in  the  house.  It  is  literally  the 
headquarters  of  the  homemaker.  Here  all 
the  meals  are  prepared  and  served,  home- 
grown foods  are  prepared  and  canned, 
young  children  play  here  during  the  day, 
and  in  the  evening  it  becomes  a  study  hall 
for  the  older  children. 

In  the  winter,  the  cook  stove  furnishes 
much  of  the  heat  for  the  house  and  for  heat- 
ing water.  An  auxiliary  work  area  to  the 
kitchen  is  very  important.  This  may  be  a 
part  of  the  basement.  Here  wet  laundry- 
may  be  hung  to  dry  in  cold  weather,  farm 


products  canned,  milk  separated,  meats  cut 
up,  lard  rendered. 

Space  for  heating  plant,  fuel  room,  work 
shop,  and  a  place  to  leave  chore  clothes  be- 
fore entering  the  house  should  be  provided 
in  this  space.  A  basement  should  be  a 
wish  of  all  settlers  as  it  becomes  a  most  im- 
portant part  of  the  home,  and  can  be  con- 
structed at  minimum  cost.  It  is  important 
that  the  walls  be  made  moisture  proof,  with 
enough  window  area  to  insure  abundant 
light  and  ventilation.  Stairs  should  lead 
to  the  yard  as  well  as  to  the  main  floor  of 
the  house. 

The  living  room  is  the  center  of  leisure- 
time  activity.  Here  the  family  reads,  listens 
to  the  radio,  entertains  friends.  House 
plants  can  be  grown  in  the  sunny  windows. 

The  bedroom  should  be  large  enough  to 
accommodate  twin  beds,  or  one  double  bed, 
and  a  child's  crib.  They  should  be  on  the 
side  of  the  house  to  secure  the  best  ventila- 
tion, and  be  as  near  the  bathroom  as 
possible. 

The  mode  of  life  of  new  settlers  will  be 
characterized  by  a  large  degree  of  self- 
sufficiency;  this  especially  is  true  in  new 
land  settlement  areas.  It  is  quite  possible 
that  most  of  the  settlers  will  be  young  people 
and  in  many  cases  the  brides  may  be  city 

(Continued  on  page  105) 
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lluild  your  otcn  home  from  barrack*  like  the*e. 


,tV 


c?2> 


Floor  plan — three-bedroom  haute. 


Front  eleration — three-lrrdnmm  haute. 


Front  eleration — Itni-heJroom  houte. 
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Flitor  plan — ttro-hetlriHtm  houte. 
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Front  deration — one-bedroom  house. 


Floor  plan — one-bedroom  house. 


girls,  coming  to  farms  for  the  first  time. 
It  is  essential  that  their  new  homes  be  made 
attractive  so  that  they  will  learn  to  adopt 
the  farm  mode  of  living,  and  be  happy  to 
stay  on  these  homesteads  and  help  build  a 
new  community.  It  will  be  important  for 
settlers  to  cooperate  with  their  neighbors  in 
order  to  make  the  maximum  use  of  their 


labor  resources.  They  will  have  to  pur- 
chase materials  and  equipment  to  complete 
their  farm  structures,  but  the  cost  of  farm- 
stead buildings  with  certain  accommoda- 
tions can  be  held  to  a  minimum,  if  the  ma- 
terials at  hand  are  carefully  selected  and 
used  in  the  proper  place.  Appreciable  sav- 
ings in  cost  of  these  materials  and  equip- 


ment can  be  realized  through  volume  co- 
operative purchasing. 

You  are  not  the  first  entrymen  on  Recla- 
mation farms,  and  there  is  plenty  of  help 
and  advice  available.  Now,  what  will  it 
be — blue  or  green  shutters  for  that  future 
home?  The  Bureau  will  not  advise  on  that 
point.  Leave  it  up  to  the  Missus. 
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DATE  SPREADER 


A  "gadgeleer"  at  tcarls. 


'Air  conditioned"  date*. 


I  In-  I(«*ajgan*N.  of   I'hocn  i  \ .  Ariz..  Invent   a  n«»w    i:.-i«li:«-i    anil 
r«-ilm-i-  N|»»ilag4»  anil  harvi'Ntlntf  «'••"-  in  IhHr  <la<«*  garden*. 


NKCKSSITY  has  mothered  another  inven- 
tion. This  time  the  event  occurred  at 
the  M.  F.  Reagan  residence  at  Forty-Eighth 
Street  and  East  McDowell  Road  in  Phoenix, 
Ari/..  when*  Mr.  Rragan  and  his  .son.  Carl, 
have  developed  a  gadget  to  reduce  spoilage 
in  their  date  garden. 

Humidity,  the  bane  of  all  date  growers, 
has  IHTII  causing  rather  severe  losses  in 
Phoenix  gardens  the  past  few  years,  and 
78-year-old  Mr.  Reagan  decided  it  was  time 
he  did  something  about  it.  After  trying 
several  models  he  has  perfected  a  wire 
spreader  which,  when  inserted  in  the  fruit- 
ing frond,  opens  the  bunch  and  permits  the 
free  circulation  of  air  around  the  ripening 
dates. 

This  device  consists  of  a  wire  ring  9 
inches  in  diameter,  on  which  two  wires  are 
attached.  The  four  ends  are  bent  around 
the  ring  equal  distances  apart  and  extend 
sjMikc-fike  2  inches  beyond  the  perimeter. 
The  center*  of  the  wires  are  joined  about 


by  Ralph  C).  Baird, 

Kerlamation  Economixt,  I'lnx-m  \  Office  <>/ 
Project  Planning,  Region  III,  Phoenix, 
Ari*. 

10  inches  above  the  ring  to  form  a  conical 
a|K*x. 

A  hollow  -heel  metal  cone  with  a  handle 
in  its  fluted  and  lurncd-liack  IM-I-  i-  used  t<> 
iiiM-rl  the  riii);  in  the  bunch  of  dates.  The 
branches  of  the  fruiting  frond  are  then 
evenly  distributed  between  the  four  spoki>. 
and  the  entire  ndgct  lit  is  still  nameless  I 
is  kept  in  place  by  soft  wire  fasteners  which 
are  twisted  around  the  stem  of  the  fruiting 
frond. 

Mr.  Reagan  used  the  gadget  on  all  of  his 
trees  last  year  and  he  claims  to  have  suffered 
almost  no  losses  from  fermentation  spoil- 
age, although  the  heavy  rains  (hat  fell  l.i-i 
September  caused  extensive  damage  to  the 
crops  of  most  Phoenix  date  garden*. 

The  open  bunches  also  facilitate  harvest- 


ing, .mil  his  pickers  unanimously  declared 
ihe\  roiiM  hane-i  almost  twice  as  fast  in 
Mr.  Reagan's  garden  than  they  could  where 
the  Reagan  spreaders  were  not  used. 

Neighboring  date  gardeners  have  encour- 
aged Mr.  Reagan  to  manufacture  the  appli- 
ain-c.  He  has  made  patent  application  and 
i-  now  equipping  his  home  workshop  to 
turn  out  a  quaiitilv  of  the  spreaders  for 
oilier  date  growers.  He  hopes  to  have  an 
ample  supplv  of  tin--.-  -| n-:nli-i-  available 
for  sale  in  the  vnv  near  future. 

The  Reagans  are  what  might  IM-  culled 
"gadgelrer-."  These  activities  provide  an 
ample  return  for  the  rather  extensive  in- 
\r-tmenls  in  metal  and  wood  lathe-,  hencli 
-aw.  joiner,  jig-saw,  drill  press,  and  the 
main  hand  tool-  not  found  on  the  ordinarv 
small  ranch.  I "hcv  have  made  nni.li  of  the 
mechanical  equipment  needed  for  their  date 
garden  and  orange  grove.  Among  the 
things  constructed  are  an  air  compressor 
anrl  it-  -praying  and  weed  burning  attach- 
ments. 
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*     NEW  HORIZONS 
IN  THE  COLUMBIA  RIVER  BASIN 


BY   HIJ   BLOIN'K 

Region   I,  Boise,   Idaho 


IN  17!»^  CAPT.  ROBERT  GRAY,  standing  (ill 
the  rail  of  his  ship  off  the  coast  now 
known  as  the  Pacific,  saw  the  mouth  of  a 
mighty  river.  Not  finding  it  on  such 
meagre  maps  as  he  possessed,  he  named  it 
after  his  sturdy  craft,  the  Columbia. 

Some  12  years  later,  in  1804.  Meriwether 
Lewis  and  William  Clark,  who  had  set  out 
from  St.  Louis  to  chart  a  trail  to  the  area 
now  called  the  Pacific  Northwest,  looked  for 
the  first  time  upon  the  largest  and  most  im- 
liressive  stream  of  their  entire  journey. 
The\  knew  it  must  he  the  Columbia.  The 
end  of  the  long  trek  and  success  was  at 
hand. 

In  the  more  than  100  years  since  Captain 
Gray  and  Lewis  and  Clark  set  eyes  on  the 
giant  river  hundreds  of  thousands  of  other 
people — trappers  and  miners,  missionaries 
and  settlers,  farmers  and  just  plain  tour- 
ists, have  viewed  the  Columbia,  each  with  a 
different  emotion. 

This  spring,  the  Department  of  the  In- 
terior reported  that  it,  too,  had  been  watch- 
ing the  Columbia.  What  it  saw  and  how  it 
was  inspired  was  reported  to  the  public  for 
the  first  time  a  few  weeks  ago  in  a  volumi- 
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nous,  600-page  document.  It  was  the  most 
exciting  bit  of  reading,  from  an  economic 
standpoint,  that  the  Northwest  and  the  Na- 
tion had  had  for  some  time. 

In  simple  terms,  the  report  states  that  the 
Columbia,  one  of  the  biggest  clear-water 
streams  on  the  face  of  the  earth,  which  had 
spent  very  little  of  its  boundless  energy  in 
useful  pursuits,  should  be  put  to  work.  And 
at  least  a  million  people  would  benefit. 

The  document,  technically  called  Project 
Planning  Report  No.  1-5.0-1,  provides  for 
the  first  time  a  comprehensive  >plan  for  the 
development  of  the  land  and  water  resources 
of  the  Nation's  second  largest  river  and  all 
of  its  tributaries.  It  outlines  vast  poten- 
tialities in  expansion  of  irrigation  and  hy- 
droelectric power  production,  and  describes 
benefits  to  be  gained  in  navigation  improve- 
ment, flood  control,  recreation,  fish  and 
wildlife  conservation,  and  pollution  abate- 
ment. 

Prepared  by  the  Bureau  of  Reclamation 
in  cooperation  with  local,  State,  and  other 
Federal  agencies,  the  plan  would  double 
the  existing  irrigated  area  of  the  basin,  and 
bring  it  new  and  enlarged  communities  with 


numerous  opportunities  for  additional  busi- 
nesses, improved  highways,  greater  invest- 
ments in  rural  and  business  property,  en- 
larged tax  bases,  and  many  other  benefits 
that  result  from  the  transformation  of  sage- 
brush into  fertile  farm  areas. 
.  An  extensive  hydroelectric  power  devel- 
opment is  described,  which  would  increase 
the  present  installations  of  the  basin  by 
about  five  times.  The  Columbia,  constitut- 
ing the  greatest  concentration  of  potential 
hydroelectric  power  in  the  civilized  world, 
would  be  made  to  drive  63  new  power 
plants,  to  provide  great  volumes  of  energy 
for  new  industries,  to  lighten  and  increase 
the  efficiency  of  farm  work,  and,  in  general, 
make  life  easier  and  more  pleasant  for 
people  in  urban  and  rural  areas. 

In  detail,  the  plan  calls  for  bringing  un- 
der irrigation  3.840,000  acres  of  new  land, 
now  for  the  most  part  sun-baked  and  deso- 
late, and  providing  supplemental  water  for 
1,520,000  acres  of  irrigated  land  on  which 
maximum  crop  production  is  not  now  at- 
tainable because  of  periodic  shortages. 
About  10,600,000  kilowatts  of  installed 
power  capacity  are  to  be  added.  Flood 
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W  ettern   irrigation  create* 
market   for   outride   mate- 
rial*. 


LEGEND 

MAJOR    POTENTIAL    IRRIGATION    PROJECTS 
MAJOR    BLOCKS    OF   EXISTING    IRRIGATED    LANO\ 
MAJOR    POTENTIAL    POWER    PLANTS     -• 


The  plan  trill  mean  a  lot  to  thete  future  irrigation  farmer*. 


I'oirer  like  Idaho  rnll-.  (  il>  iilinil  it  part  <>/  the  plan,     t  liurrh  of  Latter  I)*. 
"•'    '    - 1  in  the  hackf  round. 


protection  in  to  be  provided  for  nearly 
1,500,000  acres  of  land,  and  drainage  proj- 
ect* are  to  be  built  to  improve  the  utility  of 
more  than  half  a  million  acres. 

The  report  mention*,  too,  extending  slack 
water  navigation  on  the  connected  water- 
ways in  the  lower  basin  to  Wenatchee  on 
the  Columbia,  and  to  a  |K»int  several  miles 
upstream  from  Lewiston,  Idaho,  on  the 
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Snake.  The  Willamette  al-..  would  be  im- 
proved for  navigation,  and  pollution  in  the 
stream  materially  reduced.  A  hundred  and 
forty-two  dams  and  reservoirs  are  to  In- 
created  to  control  the  river  and  ii-  tribu- 
taries for  the  variou.-  pur|>o«ies.  Somr  of 
the  projects  are  to  be  built  by  the  War  De- 
partment's corps  of  engineers;  moM  of  them 
by  the  Bureau  of  Reclamation. 


Fourth  in  a  series  of  reports  on  rm-i 
basin  developments,  the  Columbia  resource 
I'l.in  <piiekl>  ruptured  thr  imagination  of 
the  people  of  the  Pneifi.  Y.itliwe-l.  who 
long  have  looked  upon  the  stream  as  the 
•uV  greatest  n>«.'t.  but  who  long  luivr 
uatilli'd  it  How.  to  II  large  extent  u»ele«l\. 

to  the  sea.     Here  was  a  program  the\  i-milil 
"sink  their  teeth  into."     No  longer  was  it 
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UTLINES  VAST  PLAN 


Knroute  to  Western  mar- 
kets— products  from  all 
over. 


n  Idaho,  irrigated  acres  produce  up  to  900  bushels  of  Spanish  onions  per 

acre. 


Palatable  peaches  from  the  Yakima  Rosa  area. 


necessary  for  even  the  most  enthusiastic  of 
them  to  talk  in  vague  generalities. 

But  charting  the  course  for  the  full  utili- 
zation of  the  river's  riches  for  the  benefit 
of  the  area  and  the  Nation  as  a  whole  is  not 
the  only  significant  phase  of  the  plan.  The 
report's  recommendation  as  to  the  ways  and 
means  of  returning  the  cost  of  the  Federal 
expenditure  in  the  potential  development, 


and  certain  existing  projects  totaling  an 
estimated  $5,939,765,000  at  1946  prices  is 
highly  important.  It  constitutes  the  key  for 
opening  the  treasure  chest  to  river  resource 
development  on  a  sound  business  basis. 

Under  the  plan,  every  dollar  allocated  to 
irrigation  and  power  is  to  be  returned  to 
the  Federal  Treasury.  Even  in  the  unlikely 
event  that  price  levels  as  high  as  those  of 


1946  prevail  throughout  the  very  long  con- 
struction period  contemplated  for  fulfill- 
ment of  the  program,  revenues  from  irriga- 
tion and  power  production  would  still  ex- 
ceed the  reimbursable  costs,  totaling  an 
estimated  $5,043,222,000.  Some  92  per- 
cent of  these  costs  is  to  be  repaid  from  net 
revenues  from  the  sale  of  power  alone.  The 
remainder,  $386,157,000,  is  to  be  repaid 
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by  irrigation  farmers  and  domestic  water 
users.  The  nonreimbursable  costs  would  be 
those  allocated  to  navigation,  flood  control, 
pollution  abatement,  and  fish  and  wildlife 
conservation. 

Taking  a  look  at  the  development  plan 
from  a  businessman's  view  point,  it  is  as 
sound  as  the  American  dollar.  The  annual 
costs  are  estimated  at  $291.276,000  and  the 
annual  benefits,  $3&5,358.000.  Under  this 
ratio  of  benefits  to  costs — 1.32  to  1.00 — the 
benefits  will  exceed  the  costs  by  $94.082.000 
annually.  Is  that  good  business,  or  isn't  it? 
More  than  half  of  the  monetary  benefits 
would  accrue  from  irrigation  developments, 
nearly  two-fifths  from  powei. 

The  report  presents  an  "all  for  one  and 
one  for  all"  theory  for  repayment  of  the 
costs  incurred  in  the  development  of  land 
and  water  resources  in  this  220.000-square- 
m il<-  basin. 

The  financial  plan  calls  for  extending  to 
the  basin  as  a  whole  those  principles  of 
repayment,  long  recognized  by  the  Con- 
gress, which  provide  for  using  power  rev- 
enues to  help  repay  costs  of  irrigation  facil- 
ities that  are  beyond  the  ability  of  water 
users  to  repay  in  a  specified  time. 

Many  of  the  irrigation  projects  in  the 
basin  awaiting  development  have  no  oppor- 
tunities for  power  production.  Although 
needed  as  much  as  other  projects  fortunate 
in  having  power  features,  and  capable  of 
creating  similar  benefits  in  new  homes,  new 
farm  and  job  opportunities,  and  crop  pro- 
duction, many  potential  developments  land 
perhaps  some  existing  projects )  cannot  rea- 
sonably be  expected  by  themselves  to  return 
all  the  reimbursable  costs  within  the  max- 
imum repayment  period  specified  by  law. 

In  contrast,  the  potential  power  develop- 
ments on  the  Columbia  and  Snake  Rivers 
and  other  tributaries  will  have  repayment 
capacities  in  excess  of  their  reimbursable 

,  ,,-N.         ^rvrt.ll    ,,l    ihr-r    |, i,  \\i-|    ]  i|  i,  j  i -I -I-    u  ill 

have  no  irrigation  development  immedi- 
ately associated  with  them. 

Clearly,  revenues  from  such  power  de- 
velopments could  not  only  pay  for  the  costs 
properly  chargeable  to  power  but  could  con- 
tribute to  integrated  agricultural  and  indus- 
trial development  of  the  region  by  helping 
to  make  economically  feasible  many  irriga- 
tion developments  which  otherwise  cannot 
be  constructed. 

This  can  l»e  accomplished  under  the 
basin-wide  repayment  plan.  It  would  en- 
tail pooling  the  net  revenues  from  desig- 
nated Federal  power  plants  and  niih/in- 
these  pooled  revenues  to  assist  the  repay- 
ment of  worthy  irrigation  project*  any- 
where in  the  basin.  Existing  rates  would 
not  have  to  be  raised  nor  would  reductions 
he  precluded. 

The  basin-wide  repayment  plant  can  be  a 
-muni  framework  for  future  expansion  of 
the  area  for  the  benefit  of  the  regional  and 
national  economy.  With  few  irrigation  de- 
velopments remaining  in  any  of  the  Slates 
on  the  I. .i-in  which  can  stand  on  their  own 
feet  financially,  including  nearly  all  of  (hone 
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in  the  downstream  States  of  Oregon  and 
Washington,  adoption  of  the  plan  is  essen- 
tial if  agricultural  stagnation  in  the  future  is 
to  be  avoided. 

While  the  entire  resource  development 
program  will  take  decades  to  accomplish,  a 
start  can  be  made  immediately.  This  is  a 
timely  feature  of  the  report.  The  plan  MIJ;- 
u:r-t-  that  work  on  projects  under  consiiuc- 
tion  be  expedited  or  begun  on  projects  al- 
ready authorized.  These  total  47  in  num- 
ber, and  consist  of  projects  authorized  for 
construction  by  the  Office  of  Indian  Affairs 
of  the  United  States  Department  of  the  In- 
terior, the  War  Department,  and  the  Bureau 
of  Reclamation.  Secondly,  14  projects  are 
recommended  for  early  authorization  or  re- 
authorization.  The  remaining  177  proj- 
ects of  the  238  listed  in  the  plan  would  be 
undertaken  later  as  needed. 

Recommended  for  early  authorization  or 
reauthorization  are  the  following: 

Idaho. — Payette  Unit  of  the  Mountain 
Home  project,  230.000  acres  and  165,000 
kilowatts  of  power ;  Cambridge  Bench,  2.360 
acres;  Hayden  Lake  Unit  of  the  Rathdrum 
Prairie  project,  1.000  acres;  Council,  6,590 
acres;  Hornet  Creek,  1,970  acres,  and  Mann 
Creek,  4,300  acres. 

Montana. — Bitterroot  Valley  (without  the 
Woodside  Unit)  32,100  acres;  Bitterroot 
Valley,  Woodside  Unit,  18,600  acres,  and 
Missoula  Valley  project,  2,100  acres. 

Oregon. — Canby,  1,675  acres;  Bully 
Creek  Unit  of  the  Vale  project,  5,000  acres; 
and  Crooked  River  project,  18,500  acres. 

Washington. — Kennewick  Division  of  the 
Yakima  project,  17,000  acres  and  12.000 
kilowatts  of  power. 
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Wyoming. — Upper  Star  Valley  project. 
15,500  acres. 

The  benefits  from  the  resource  develop- 
ment on  the  Columbia  would  be  spread  far 
and  wide.  Every  section  of  the  country 
would  be  affected. 

Fifty  thousand  to  seventy  thousand  nr\\ 
farms  are  to  be  created  through  the  irriga- 
tion phase  of  the  plan.  These  would  pro- 
vide, directly  and  indirectly,  permanent  jobs 
for  approximately  100.000  wage  earners  in 
local  enterprises  other  than  farming.  In 
established  irrigation  communities.  t\s»  peo- 
ple are  employed  in  the  towns  or  near  the 
developments.  foreverv  person  mi  tin-  farms. 
Thousands  of  other  people  throughout  the 
Nation  will  be  employed  in  providing  goods 
and  services  for  use  by  the  increased  popu- 
lation of  the  basin.  One  worker  will  prob- 
ably be  required  in  other  parts  of  the  United 
States  for  every  two  employed  in  the  locality 
of  the  projects. 

Thus  the  irrigation  development  alone 
will  create  a  total  of  250.000  to  350.000  em- 
ployment opportunities,  and  the  basis  of 
support  for  a  total  population  of  one  million 
persons  throughout  the  country. 

Major  benefits  will  also  be  realized  dur- 
ing the  construction  of  the  projects.  Tens 
of  thousands  of  jobs  will  be  created  both  at 
the  construction  sites  and  at  widespread 
points.  United  States  Department  of  Labor 
figures  show  that  for  every  five  men  em- 
ployed on  the  project,  eight  are  required  in 
the  production  and  assembly  of  hundreds 
of  items  which  go  into  the  construction  of 
dams,  power  plants,  canals,  and  other 
project  works. 

The  key  to  unlock  the  riches  of  the  Co- 
lumbia was  fashioned  under  the  direction 
of  the  Bureau  of  Reclamation,  but  many 
local.  State,  and  Federal  groups  partici- 
pated. All  agencies  of  the  Department  of 
the  Interior  involved  in  resource  develop- 
ment collal>orated.  These  were  llie  liiue.iu 

of  Mines.  Fish  and  Wildlife  Service,  Geo- 
logical Survey.  Bureau  of  Land  Manage- 
ment. National  Park  Service.  <  Hlice  of  In- 
dian Affairs,  and  the  Bonneville  Power 
\dministration.  Important  contributions 
wcie  also  mad?  by  the  Department  of  Agri- 
cull  ure.  Corps  of  Engineers,  and  the  Federal 
|'"IM-I  Commission. 

The  Governors  of  the  Stati>  affected  liv 
llic  plan  -Washington.  Oicgon.  Idaho. 
Montana.  Wyoming.  Nevada,  and  I  t.ili 
now  have  the  report,  \\henlhev  have  com- 
mented on  il.  as  llicv  are  privileged  I"  <!•• 
miilcr  Federal  law.  the  document  Ingelhn 
»  itli  llic  remarks  liv  tin-  Governors  and  tli"-' 
of  oilier  Federal  agencies,  will  lie  ti;m- 
milled  to  the  President  and  the  Congress. 

In  llic  va-lnr—  of  il-  \\  e-lein  undeveloped 
IIM-I  |ia-in».  lie  the  untouched  riches  thai 
America  neeiU  to  move  forward  in  the 
wi.ild  eioiiomv.  Tlicic.  through  the  irri- 
gation of  parched  lands,  production  of 
hydroelectric  power  from  falling  water,  and 

the  ulili/.iliMii  of  other  n irccs.  the  mini- 

liv  -   hoii/on-   can    lie   (H-acefull)    extended. 
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"W-DAY 


At  Tiicumcari 


The  Noxious  Weed  Control  Committee 
spearheaded  the  drive,  and  the  Citizen 
Army  routed  the  enemy — Bindweed 


by  D.  D.  SUGGS 

Agricultural   Engineering   Aide,    Tucumcari, 
N.  Mex.,  Region  V 


DOWN  WITH 


FARMER-SOLDIERS  OF  THE  AMERICAN 
REVOLUTION  may  have  been  instructed 
properly  when  told  to  hold  their  fire  until 
they  could  see  the  whites  of  the  enemies' 
eyes,  but  farmers  on  the  Tucumcari,  N. 
Mex.,  Reclamation  project  are  firing  away 
at  the  first  biological  manifestation  of  a 
noxious  weed.  They  aren't  taking  any  un- 
necessary chances  of  being  surrounded  and 
captured  by  the  forces  of  "General 
Infestation." 

Community  cooperation  at  Tucumcari, 
nurtured  by  active  participation  in  many 
patriotic  endeavors  during  the  last  war,  did 
not  cease  with  the  end  of  hostilities.  It  re- 
cently guided  citizens  in  the  project  area  to 
an  early  victory  in  an  all-out  home-front 
war  on  weeds. 

Weeds  were  threatening  to  become  a 
hazard  with  the  delivery  of  water  on  the 
project,  where  45,000  acres  of  raw  land  are 
being  converted  into  irrigated  farms.  The 
initial  unit  of  the  project  received  its  first 
water  in  the  fall  of  1945. 

It  is  generally  known  that  when  water  is 
applied  to  semiarid  land,  it  creates  condi- 
tions favorable  to  propagation  of  weeds  as 
well  as  crop  plants.  Successful  irrigation 
fanners  know  that  eradication  or  control  of 
noxious  weeds  is  a  "must"  item  on  every 
good  project. 

Citizens  of  the  Tucumcari  project  area 
were  prompt  in  mustering  combative  meas- 
ures. With  complete  cooperation  of  the 
Bureau  and  other  Government,  city,  and 
State  agencies,  a  weed-control  program 
was  launched  in  May  of  last  year,  and 
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almost  immediately  proved  its  effectiveness. 

Project  investigation  of  this  "boring  from 
within"  problem  actually  began  in  1942. 
When  these  early  Bureau-community  co- 
operative planners  for  the  war-to-come  had 
completed  preliminary  plans,  they  retired 
from  active  weed-war  duty  until  the  con- 
struction program  had  advanced  to  the 
point  when  water  would  be  available  to  the 
first  part  of  the  project. 

W-day  arrived  in  1945.  A  Noxious 
Weed  Control  Committee  was  formed  to 
study  further  details  of  the  impending 
battle,  and  recommend  and  initiate  eradi- 
cation and  control  measures  before  the  ad- 
vent of  irrigation  could  increase  current 
infestation. 

By  spring,  1946,  the  strategy  had  been 
defined,  the  maneuvers  planned.  Recon- 
naissance reports  singled  out  bindweed  as 
the  most  dangerous  "dictatorship"  threaten- 
ing the  project  area.  It  had  begun  infil- 
tration tactics,  and  thus  became  the  initial 
objective.  Tucumcari  city  fathers  made 
first  contact  with  the  enemy  in  and  adjacent 
to  the  community.  Bindweeds  were  sprayed 
at  city  expense  with  a  one-tenth  percent 
solution  of  the  chemical  2,4-D  (1  part 
chemical  to  1,000  parts  of  water — also 
termed  1,000  parts  per  million).  The 
thorough  coverage  of  urban-infested  areas 
is  believed  unique  in  the  history  of  weed 
eradication  campaigns. 

The  weed  war  was  conducted  in  the  city 
of  Tucumcari  and  its  adjacent  area,  because 
of  the  well-known  fact  that  weed  enemies 
building  up  a  stronghold  in  any  sector  ad- 


jacent to  peaceful  weed-free  agricultural 
land  would,  as  well  as  creating  havoc  to 
gardens  and  lawns,  soon  be  sending  their 
forces  out  to  conquer  new  territory.  The 
city  campaign  contributed  greatly  to  the 
ultimate  success  of  the  project  venture. 

City  participation  in  the  drive  followed  a 
conference  of  members  of  the  Noxious  Weed 
Control  Committee,  headed  by  Quay  County 
Agent  C.  A.  Grimes,  and  city  and  county 
officials  including  Mayor  Virgil  Mont- 
gomery, City  Manager  John  Bender,  Cham- 
ber of  Commerce  Secretary  E.  E.  Rivers, 
and  County  Commissioner  J.  L.  Jordon. 
Many  businessmen  and  farmers  also  at- 
tended the  initial  parley. 

A  survey  of  bindweed  in  the  city  and 
project  area  had  been  completed  under  di- 
rection of  W.  H.  Mercer,  agricultural  aide 
(see  "Weeds—and  Their  Worthy  Oppo- 
nent." December  1946  ERA. — Ed.  I  and  L.  C. 
Brown,  agricultural  adviser  for  the  Bureau 
of  Reclamation. 

It  is  an  old  military  axiom  that  no  war 
can  be  successful  without  complete  support 
of  the  home  folk.  The  weed-war's  board  of 
strategy  did  not  overlook  this  phase  of  its 
campaign.  To  arouse  the  community  gen- 
erally to  the  peril  and  to  acquaint  the  pros- 
pective servicemen  and  women  with  meth- 
ods for  eradicating  and  controlling  weeds, 
the  strategists  arranged  for  a  series  of  pub- 
lic demonstrations.  The  Bureau  prepared 
a  series  of  newspaper  articles  about  weeds — 
the  additional  trouble  and  cost  they  create 
on  irrigation  projects.  These  articles,  ac- 
companied by  photographs,  were  published 
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in  The  Tucumcari  Daily  News  and  The 
Tucumcari  American. 

Otto  Dillon,  vocational  agriculture  in- 
structor in  the  Tucumcari  High  School, 
went  on  the  radio  with  announcements  about 
the  bindweed  eradication  demonstrations 
planned  for  the  community. 

Tucumcari  Service  Clubs  sponsored  show- 
ings of  the  Bureau's  sound  and  color  motion 
picture,  Fighting  Weeds.  Following  a  series 
of  exhibitions  in  the  city,  the  film  was  taken 
into  rural  areas.  It  was  shown  six  times 
for  various  classes  at  the  high  school  and  at 
a  banquet  in  honor  of  Reclamation  Commis- 
sioner Michael  W.  Straus.  Weed-war  plans 
were  explained  to  Commissioner  Straus  and 
Regional  Director  Wesley  R.  Nelson.  These 
officials  joined  in  the  campaign,  speaking 
publicly  about  the  harmful  effects  of  weeds 
on  irrigation  projects,  and  commending  the 
people  in  the  area  for  their  vigorous  spirit 
in  planning  for  the  actual  war. 

The  month  of  May  was  a  merry  one  for 
weed  killers.  It  was  the  time  for  demon- 
strations, and  those  in  town  and  country 
were  to  be  followed  by  day-to-day  killing 
forays  throughout  the  area. 

The  demonstrations  attracted  business- 
men, farmers,  farm  women,  farm  boys  and 
girls.  The  Tucumcari  Garden  Club  sent  a 
delegation  to  join  forces  in  the  front  line 
attack.  Members  of  the  Future  Farmers  of 
America  and  4-H  Clubs  were  present  and 
assisted  in  the  drive. 

During  the  demonstrations  in  May,  Mer- 
cer, the  Bureau's  weed  specialist,  continued 
his  talks  to  service  clubs,  luncheon  clubs. 
and  similar  organizations  in  the  community. 
He  stressed  the  difficulties  of  farming  in  a 
weed-infested  irrigation  project,  and  rallied 
additional  forces  to  combat  the  hazard  be- 
fore it  could  become  more  dangerous. 
Mercer  also  spoke  at  each  demonstration. 
He  answered  questions  about  mixing  the 


spray,  quantities  used,  time  required  for 
killing,  the  occasional  need  for  respraying, 
the  effect  of  spray  on  farm  crops,  grasses 
and  shrubs. 

The  community  was  aroused.  Mrs.  U.  S. 
Devor,  a  member  of  a  committee  responsible 
for  the  beautification  of  the  Tucumcari 
cemetery,  and  wife  of  a  director  of  the  con- 
servancy district,  reported  a  bindweed  in- 
festation in  the  cemetery.  Within  a  few- 
hours  a  spraying  crew  made  an  attack,  and 
had  the  enemy  under  control  in  that  sector. 

K.  I.  Langley,  local  seed  dealer,  contrib- 
uted the  70  percent  compound  of  2,  4— D  in 
powder  form  for  use  in  the  demonstrations. 
Farm  boys  ran  errands,  and  helped  assemble 
the  spray  equipment  and  other  materials 
needed  for  the  campaign.  Men  and  women 
in  town  and  in  the  rural  areas  responded  to 
calls  for  help  in  many  divisions  of  the  cam- 
paign. The  undertaking  became  glamor- 
ized and  had  an  atmosphere  somewhat  like 
that  of  an  old-fashioned,  Ozark  Mountain 
husking  bee  or  corn-in-the-tassel  hoe-down. 
It  was  a  serious  job,  but  not  without  fun. 

The  demonstrations  throughout  the 
month  of  May  and  subsequent  individual 
killing  campaigns  were  not  accomplished 
without  difficulties.  County  Agent  Grimes 
furnished  his  spray  equipment,  but  many 
of  the  fittings  needed  repair  parts  which 
World  War  II  had  made  scarce.  Grimes 
and  Bureau  employees,  FFA  and  4-H  Club 
boys  worked  in  the  Bureau'  shop,  making 
necessary  parts.  Spray  nozzles  were  lent  by 
the  House  Cooperative  of  House,  N.  Mex. 

Home  owners,  although  good  soldiers, 
and  eager  to  have  weeds  killed  in  their  yards, 
were  fearful  of  the  damage  that  might  be 
inflicted  upon  their  flowers,  trees,  and 
shrubs.  Rather  than  desert  the  cause,  they 
volunteered  to  use  hand  sprays  containing 
the  weed-killing  element,  and  personally 
protect  their  homes.  One  amateur  gardener 


was  made  happy  when  told  he  could  do  his 
own  spraying  and  guard  against  damage  to 
his  prized  gooseberry  crop. 

Five  weeks  following  the  first  spra\  ini: 
demonstrations  a  survey  revealed  an  ap- 
proximate 90  percent  kill  of  the  eiirim. 
The  best  kills  were  found  in  areas  sprayed 
soon  after  a  shower,  and  in  locations  having 
sufficient  moisture  to  promote  vigorous 
growth.  The  least  kills  were  in  areas  where 
the  soil  was  extremely  dry  and  hard. 

The  Tucumcari  project  weed-killing 
demonstrations  and  subsequent  killing  ex- 
peditions on  project  farms  were  but  the  be- 
ginning of  a  war  that  will  be  revived  any 
lime  weeds  imperil  the  area.  The  bind- 
weeds are  disarmed.  Other  weeds  will  be 
killed  as  they  pop  up  in  dangerous  num- 
bers. The  people  of  Tucumcari  and  the 
project  area  are  going  to  make  the  weeds 
keep  the  peace. 

Plans  for  future  weed  control  were  made 
which  were  included  a  pure  seed  show  held 
this  past  winter  in  Tucumcari.  The  show- 
included  a  weed  and  weed-seed  exhibit. 
Examination  of  crop  seed  for  foreign  ele- 
ments, especially  infiltrating  weeds,  and 
pure  seed  judging  were  demonstrated. 
Farmers  were  urged  to  plant  only  weed-free 
seed. 

Future  Farmers  of  America  and  4~H 
Club  boys  had  a  big  part  in  the  show. 
They  were  taught  how  to  identify  weed  seed 
prior  to  planting  their  project  crops  this 
spring.  The  Garden  Club  cooperated  in 
plans  for  the  show  and  the  members  will 
>trive  to  keep  weeds  out  of  their  garden>. 

One  Garden  Club  member,  exemplifying 
the  spirit  of  the  whole  community,  said  she 
is  willing  to  sacrifice  her  flower  bed  for  an 
entire  year  if  necessary  to  help  keep  the 
weed-enemy  from  the  reclamation  project. 
The  Tucumcari  reclaration  project  s  First 
Rout  Army  has  made  good! 


1  nunly  Afrnt  GrimrM  Irad*  thr  halllf. 
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The  Fortune  Tellers 

West- Wide  Forecasts  of  1947  Water  Sup- 
plies, Based  on  Work  of  the  Western 
Snow  Surveys 

By  Paul  A.  Ewing 

Senior  Irrigation  Economist,  Soil  Conservation  Service, 

and  R.  A.  Work, 

Senior  Irrigation  Engineer,  Soil  Conservation  Service 

•J'/'ATER'S  YOUR  FORTUNE,  son — just  in  case  you  didn't  know — • 
fr  and  people  who  prophesy  about  western  water  supplies  are 
therefore  fortune-tellers.  But  water-supply  forecasting  is  serious 
business,  not  to  be  done  merely  by  gazing  into  the  crystal  ball. 
In  fact,  it's  out  of  the  realm  of  guesswork,  and  farmers  can  now 
be  told  pretty  closely  what  water  they  will  have  for  irrigation,  well 
in  advance  of  its  actual  need. 

To  forecast  summer  water  supplies  a  close  knowledge  of  winter 
snow  storage  is  necessary.  How  much  snow  is  held  in  our  high 
mountain  fastnesses?  How  much  water  will  it  yield  when  melt- 
ing? When  will  it  melt?  As  western  water  supplies  become 
scarcer  and  scarcer  it  is  more  and  more  important  that  these 
things  be  ascertained  in  order  that  the  fullest  possible  use  may  be 
made  of  what  water  we  have. 

UNDER  THE  TERMS  of  a  recent  agreement,  the  Bureau  of  Recla- 
mation is  cooperating  to  this  end  with  the  Division  of  Irriga- 
tion and  Water  Conservation,  Soil  Conservation  Service.  This 
agreement  provides  for  establishing  many  new  snow  courses. 
More  frequent  measurements  also  will  be 
made  on  some  important  courses  now  used 
in  forecasting  water  supplies  for  project 
The  Soil  Conservation  Service  has, 
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lands. 

for  a  dozen  years,  been  the  Federal  coordi- 
nating agency  in  snow  surveys.  Previous 
to  1935  a  multitude  of  agencies — Federal, 
State,  and  local — made  snow  surveys,  but 
no  consistent  effort  was  made  to  systematize 
their  methods  and  procedure  or  to  broaden 
their  objectives.  Limited  local  needs  were 
well  served,  perhaps,  but  wide  coordination 
of  results  was  not  attempted. 

The  Division  of  Irrigation  and  Water 
Conservation  undertook  two  principal  jobs: 
to  fill  in  the  gaps,  and  to  standardize  equip- 
ment. In  carrying  out  the  first  objective  it 
conducts  many  snow  surveys,  adding  them  to 
the  many  more  that  are  still  made  by  the 
other  pioneering  organizations.  The  results 
of  the  latter  surveys  it  collects,  analyzes, 
and  publishes,  together  with  its  own.  All 
surveys  are  now  carried  out  pretty  much 
along  identical  lines  and  with  standardized 
apparatus.  The  cooperating  agencies  in- 
clude Soil  Conservation  Service  field  men, 
Forest  Service  and  National  Park  Service 
rangers,  irrigation  district  managers,  Geo- 
logical Survey  stream  gagers,  power  com- 
pany patrolmen,  Fish  and  Wildlife  hunters, 
and  Indian  Service  and  Bureau  of  Reclama- 
tion employees.  The  snow  surveys  of  the 
government  of  British  Columbia  are  closely 
coordinated  with  the  Columbia  River  work. 
Last  winter  nearly  2,300  separate  snow  sur- 
veys were  made  at  925  mountain  locations 


by  a  force  of  almost  1,000  men  from  170 
cooperating  agencies.  Notwithstanding  all 
this  multitude  of  effort  a  high  degree  of 
harmonization  has  been  attained;  precise 
comparisons  from  survey  to  survey  and 
from  year  to  year  are  made  possible,  and 
the  snow-water  forecasts  based  on  the  meas- 
urements are  increasingly  accurate. 

How  the  Surveys  Are  Mode 

The  surveys  comprise  periodic  visits  to 
the  carefully  located  snow  courses,  each  of 
which  is  marked  with  a  number  of  perma- 
nent stations  (steel  poles  topped  with  of- 
ficial snow-course  signs)  ;  and  every  set  of 
measurements  is  taken  each  time  at  the  exact 
spot  where  the  preceding  ones  were  made. 
The  Federal  sampler  now  in  universal  use 
consists  of  30-inch  lightweight  metal  tubes 
which,  when  screwed  together,  may  be 
pushed  down  through  the  deepest  snow. 
Thus  a  complete  column,  or  sample,  can  be 
obtained  by  withdrawing  the  tube.  The 
snow-filled  tube  is  immediately  weighed  on 
a  hand  scale  so  calibrated  as  to  give  a  read- 
ing of  the  inches  of  water  in  the  measured 
snow.  These  weighings  form  the  basis  of 
forecasts  of  spring  and  summer  run-off, 
which  are  issued  in  great  detail  a  few  days 
after  the  surveys,  so  that  water-users  are 
afforded  a  comprehensive  outlook  for  all  the 
principal  watersheds  and  drainage  basins 
throughout  the  West. 

The  work  of  visiting  some  of  the  more 
isolated  snow  courses,  especially  when  cli- 


matic conditions  may  be  severe,  is  often 
arduous  in  the  extreme,  involving  long  trips 
by  skis  or  snowshoes.  Recently  the  im- 
provement of  snow-transit  machines  has 
removed  some  of  the  hazards  of  this  work, 
and  further  easing  is  expected  as  the  use  of 
these  conveyances  is  extended.  At  present, 
however,  many  surveyors  travel  in  pairs, 
and  are  protected  against  undue  exposure 
by  185  shelter  cabins,  constructed  or  stocked 
by  the  Division  of  Irrigation  and  its  co- 
operators,  and  scattered  along  some  20,000 
miles  of  winter  ski  trails.  Enough  food  and 
other  emergency  supplies  are  in  one  of  these 
cabins  to  supply  the  needs  of  a  snow  survey 
party  for  several  days. 

The  first  reports  of  the  surveys  are  those 
of  January  1,  and  the  last  those  of  May  1, 
that  being  the  latest  date  when  the  maxi- 
mum accumulation  of  snow  may  be  meas- 
ured. April  results,  however,  are  usually 
not  greatly  modified  by  those  obtained  in 
May.  In  some  of  the  States  the  final  spring 
forecasts  for  the  different  water  basins  are 
made  at  local  meetings  participated  in  by 
anybody  having  pertinent  information  on 
the  situation.  For  the  whole  Columbia 
Basin,  the  Columbia  Basin  Water  Forecast 
Committee,  composed  of  representatives  of 
all  States  in  that  basin  (and  British  Colum- 
bia) ,  meets  in  Portland  after  the  middle  of 
April  and  draws  up  the  general  Columbia 
Basin  forecast.  A  similar  group  repre- 
senting the  Colorado  River  Basin  meets 
about  the  same  time  in  Los  Angeles. 
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Prospects  for  1947 

The  following  paragraphs  summarize  the 
water-supply  prospects.  State  by  State,  as 
indicated  by  the  April  snow  surveys.  In 
general,  the  picture  is  similar  to  that  shown 
a  year  ago,  though  perhaps  less  favorable. 
Severe  shortages  appear  in  prospect  for  the 
Southwest,  including  parts  of  California  and 
Nevada,  but  with  a  progressive  improve- 
ment from  south  to  north.  Rio  Grande 
run-off  will  be  deficient,  as  will  that  of 
southernmost  tributaries  of  Colorado  River. 
Columbia  Basin  will  fare  pretty  well  as  will 
also  the  slopes  east  of  the  Rocky  Mountains. 
The  two  charts  accompanying  this  article 
further  summarzie  results  of  the  April 
surveys. 

Arizona 

An  acute  shortage  of  water  is  imminent 
throughout  the  major  irrigated  areas.  The 
winter  snow-water  crop  was  very  short, 
record  lows  being  recorded  for  most  snow- 
survey  courses.  This  shortage,  coupled 
with  general  below-normal  precipitation, 
will  produce  abnormally  low  run-off  during 
the  irrigation  season.  Reservoir  storage  is 
near  an  all-time  low  for  April  1,  being  only 
15  percent  of  total  capacity  (the  1936-45 
average  was  40  percent  of  capacity  I .  Stor- 
age in  Lake  Mead  (behind  Boulder  Dam  I 
has  declined  to  59  percent  of  capacity  from 
the  1936-45  average  of  72  percent. 

California 

A  general  shortage  is  in  prospect,  the  full 


natural  April  1  to  July  31  stream  flow  of 
snow-fed  mountain  streams  being  forecast 
b\  the  California  Cooperative  Snow  sur- 
veys, in  comparison  with  the  1936—45  aver- 
age, means  from  28  percent  for  Kern  River 
at  Bakersfield  to  68  percent  for  Sacramento 
River  at  Shasta  Dam.  Other  principal 
Sierra  streams  show  the  following  prospec- 
tive run-off s:  Kaweah  River  at  Three  Rivers, 
41  percent;  Kings  at  Piedra,  50;  San  Joa- 
quin  at  Friant.  54;  Merced  at  Exchequer, 
51 ;  Tuolumne  at  La  Grange,  55;  Stanislaus 
at  Melones  Dam.  60;  Mokeluinne  at  Mokel- 
umne  Hill,  61;  American  at  Fairoaks,  51; 
Yuba  at  Smartsville,  54;  Feather  at  Oro- 
ville.  53.  The  over-all  picture  may  thus  be 
said  to  promise  about  a  50  percent  year. 
However,  24  reservoirs  having  a  total  capac- 
ity of  2,869,000  acre-feet  of  water,  are 
holding  1,742,000  acre-feet,  or  61  percent 
of  capacity.  The  average  storage  in  the 
1936-45  period  was  slightly  less  than  this 
amount,  or  60  percent  of  total  capacity. 
Three  major  reservoirs  not  included  in  the 
24  were  put  in  operation  by  1944.  They 
are:  Narrows,  capacity  45,000  acre- feet; 
Friant,  436,500,  and  '  Shasta,  3,714,000. 
On  April  1  the  total  storage  in  the  27  reser- 
voirs including  these  three  was  71  percent 
of  total  capacity. 

Colorado 

Prospects  vary  widely,  streams  east  of  the 
Continental  Divide  promising  run-off  gen- 
erally in  excess  of  the  1936-45  average, 
while  Rio  Grande  Basin  streams  will  be  in 
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generally  low  supply  (from  65  to  90  percent 
of  average  I  .  Southern  Colorado  Basin 
streams  will  flow  substantially  below  normal 
but  those  in  the  northern  part  of  the  basin 
will  exceed  the  average.  Forty-seven  reser- 
voirs have  filled  to  41  percent  of  total 
capacity,  as  compared  with  an  average  April 
1  filling  of  32  percent. 

Idaho 

The  snow  pack  is  progressively  lighter 
from  north  to  south,  so  that  run-off  sub- 
stantially in  excess  of  the  10-year  average  is 
in  prospect  for  northern  streams  but  some 
southern  areas  will  have  subnormal  sup- 
plies. Kootenai  and  Clark  Fork  will  ex- 
perience heavy  run-off,  with  some  likelihood 
of  floods.  Mid-Idaho  stream  discharges 
will  be  about  normal,  with  no  severe  floods 
in  prospect  and  a  water  supply  generally 
adequate  for  irrigation.  In  extreme  south- 
ern and  western  areas  the  outlook  is  for 
irrigation  shortages  ranging  from  slight  to 
severe,  depending  on  weather  conditions 
during  the  planting  and  growing  seasons. 
Water  stored  in  nine  major  reservoir*,  in- 
cluding Jackson  Lake,  is  87  percent  of 
capacity  as  compared  with  the  10-year 
average  of  77  percent. 
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Run-off  prospects  are  15  to  20  percent 
better  than  a  year  ago,  with  reservoir  stor- 
age also  higher.  Precipitation  is  above 
average,  recent  heavy  storms  having  re- 
versed the  previously-developing  dry  trend. 
Stream  flow  is  about  normal  for  mountain 
streams,  while  severe  floods  have  occurred 
in  the  eastern  part  of  the  State.  Soil  mois- 
ture conditions  are  good.  Seventeen  reser- 
voirs west  of  the  Continental  Divide  are  39 
percent  full,  or  slightly  Ix-lter  than  on  April 
1,  1946;  23  in  Missouri  drainage  are  at  74 
percent  of  capacity  1  64  percent  last  year)  , 
and  Fort  IVrk  re-ei\c.ir  is  7(>  percent  full 
(68  percent  a  year  ago)  . 

NtTtlf/rt 

The  summer  run-off  available  for  irriga- 
tion Mill  lie  short,  with  the  general  average 
ranging  from  40  to  50  percent  of  the 
1936-45  average.  Soil  moisture  and 
ground-water  conditions  are  fair,  but  the 
MIC  iw  -water  storage  on  the  mountains  is 
poor.  Reservoir  storage  is  very  good,  and 
total  storage  may  reach  90  to  95  permit  of 
reservoir  capariu.  llui-  lirlping  to  allrxiiitr 
the  shortage  of  natural  stream  flow. 

AVtr  Mfxictt 

Rio  Grande  drainage  promise?,  run-off 
substantially  below  the  l'W>-45  average, 
only  Tao8  River  showing  a  discharge  in  ex- 
cess (  125  percent  i  of  normal.  Other  fore- 
casts for  tin-  basin,  in  permit  of  normal  are: 
<  li.im.i.  (..">:  Kiiibudo.  52.  The  main  river, 
at  Olciui  Ituclp-.  will  flow  7<>  |M-rmit  «f 
normal.  Discharge  of  IVcos  River  will  be 
less  than  half  i  4<">  |«-rcent.  of  the  10-ye.ar 
;i\rruge.  whilcllint  nf  Canadian  River,  while 
heller  than  Perns,  will  lie  only  75  prrc-ent 
(Conlinunl  on  jtagr  116) 
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Water  Stored  in  Reclamation  Reservoirs 


Location 

Project 

Reservoir 

Storage  (in  acre  feet) 

Active  capacity 

Mar.  31,  1946 

Mar.  31,  1947 

Region  1  

Baker 

Thief  Vallev 

17,400 
34,  700 
464,  200 
286,  600 
161,900 
169,  000 
24,  600 
5,  220,  000 
50,  000 
187,  000 
1,  700,  000 
847,  000 
95,  200 
15,  200 
127,  300 
13,  000 
10,  500 
715,  000 
50,000 
73,  800 
60,  000 
170,  000 
33,  800 
5,300 
435,  700 
239,  000 
153,  000 
197,  000 
503,  100 
4,  389,  100 
437,  500 
94,  300 
524,  800 
47,  900 
50,  000 
27,  935,  000 
688,  000 
179,  500 
245,  100 
67,  000 
57,  850 
1,  398,  400 
69,  800 
4,  500 
179,000 
15,  300 
35,  800 
273,  600 
732,  000 
5,300 
44,  200 
126,  300 
146,  800 
65,  800 
270,  000 
40,  900 
106,  200 
73,  900 
140,  000 
128,  300 
6,000 
810,  500 
345,  900 
1,  830,  300 
300,  000 
177,  500 
127,  200 
66,  800 
66,  100 
152,  000 
31,  500 
456,  600 
105,  000 
32,  050 
32,  400 
146,  900 
190,  500 
970,  000 
41,  050 
11,000 
57,  000 
1,  040,  500 

17,  700 

9,400 
33,  025 
262,  100 
108,  140 
153,  760 
13,  500 
5,  110,000 
39,  700 
70,  600 
1,  370,  500 
581,  500 
69,  300 
14,  300 
128,  700 
5,000 
9,500 
681,  600 
48,  900 
62,  100 
54,  600 
141,  100 
3,  200 
5,  300 
180,  700 
201,  300 
94,  100 
118,400 
276,  700 
3,  214,  000 
295,  200 
51,  600 
334,  400 
50,  900 
51,  000 
17,  774,000 
644,  800 
1,800 
224,  500 
10,  020 
38,  700 
362,  200 
19,  400 
3,  655 
187,  700 
15,  500 
17,860 
249,  965 
569,  000 
4,900 
13,  085 
40,  800 
63,  400 

17,400 
20,  400 
97,  800 
247,  800 
116,900 
158,  200 
24,  000 
5,  108,  000 
41,  200 
97,  900 
1,  618,  400 
577,  900 
69,  000 
12,800 
132,400 
6,  100 
9,400 
593,  600 
50,  000 
66,  300 
51,  900 
136,  500 
34,  400 
5,300 
413,  000 
220,  800 
154,  600 
171,  300 
337,  600 
2,  758,  100 
226,  700 
42,  500 
345,  100 
31,  700 
39,  800 
16,  383,000 
649,  000 
10,  300 
234,  200 
13,  700 
40,  600 
80,  600 
52,  200 
2,  100 
185,  900 
11,900 
9,000 
241,600 
518,  400 
4,900 
14,  855 
60,  100 
73,  400 
7,  600 
115,  200 
1  12,  000 
70,  100 
55,  300 
45,  500 
35,  600 
3,200 
497,  400 
266,  700 
513,  900 
264,  900 
154,  800 
136,  700 
27,  000 
23,  400 
69,  500 
15,  400 
291,900 
58,  600 
17,200 
15,300 
64,  700 
83,  700 
289,  200 
31,  700 
5,  800 
20,  900 
472,  900 

Kegion2  

Bitterroot 

Lake  Coma 

Boise 

Anderson  Ranch 

Burnt  River      -        __    

Arrowrock 

Dead  wood  __   __ 

Deer  Flat 

Unity 

Columbia  Basin 

F.  D.  Roosevelt 

Deschutes 

Crane  Prairie 

Minidoka      

Wickiup 

American  Falls 

Okanogan 

Jackson  Lake 

Lake  Walcott 

Grassy  Lake 

Island  Park 

Conconnully 

Owvhee 

Salmon  Lake 

Owyhee 

Umatilla 

Cold  Springs 

Vale 

McKay 

Agency  Valley 

Yakima 

Warm  Springs 

Bumping  Lake 

Central  Valley 

Clear  Creek             _   _ 

Cle  Elum 

Kachess  ..   _ 

Keechelus   _ 

Tieton 

Millerton  Lake 

Region  3  

Klamath 

Shasta 

Clear  Lake 

Orland 

Gerber           

Upper  Klamath  Lake 

East  Park 

Boulder               _   _ 

Stonv  Gorge 

Lake  Mead 

Region  4_  . 

Parker 

Havasu 

Salt  River 

Bartlett 

Fruit  Growers 

Horse  Mesa 

Horseshoe 

Mormon  Flat 

Roosevelt      ..     _              _     

Stewart  Mountain 

Fruit  Growers 

Region  5_  - 

11  umbolt 

Rye  Patch 

Hvrum 

Hyrum 

Moon  Lake 

Moon  Lake 

Newlands  

Lahontan 

Newton 

Lake  Tahoe 

Newton 

Ogden  River- 

Pine  View 

Pine  River 

Vallecito 

Provo  River   . 

Deer  Creek         

Scofield 

Scofield 

Strawberry  Vallev 

Strawberry 

120,  700 
12,  900 
84,  500 
55,  300 
11,200 
31,035 
5,  345 
641,  100 
251,020 
1,030,  900 
323,  340 
144,  800 
61,  600 
28,  600 
24,  100 
48,  300 
18,  800 
349,  800 
68,  900 
22,  800 
11,  200 
56,  400 
37,  600 
543,  000 
41,  900 

Truckee  River  Storage 

Boca 

Uncompahgre 

Taylor  Park 

Weber  River 

Echo 

Altus 

Altus 

Region  6.  .    

Carlsbad 

Alamogordo 

Colorado  River 

Avalon 

Marshall  Ford 

Rio  Grande 

Caballo 

Tucumcari 

Elephant  Butte  .  . 

Conchas 

Belle  Fourche 

Belle  Fourche 

Region  7    - 

Milk  River,    . 

Fresno              

Ri  verton  

Nelson 

Sherburne  Lakes 

Bull  Lake 

Shoshone 

Pilot  Butte 

Buffalo  Bill 

Sun  River  

Gibson       _  _   - 

Colorado-Big  Thompson 

Pishkun 

Willow  Creek 

Green  Mountain 

Kendrick  

Alcova 

North  Platte 

Seminoe 

Guernsey 

Lake  Alice 

Lake  Minatare 

29,  000 
418,  700 

Pathfinder,  _ 

1  Estimated. 
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RECLAMATION    READING 


Bureau  Publications 
New  Folder 

Electric  Power  from  the  Coluin  • 
bia  Basin  Reclamation  Project. — 
A  12-page  illustrated  folder  fea- 
turing a  step-by-step  description 
of  the  creation  of  the  world's 
largest  power  plant  at  Grand 
Coulee  Dam,  and  telling  the  story 
of  the  dam  as  a  producer  of  power  for  war 
and  peace.  Copies  available  upon  request 
to  the  district  manager,  Columbia  Basin 
Project,  Coulee  Dam,  Wash. 


Miscellaneous  Publication* 

"Our  Oldest  Public  Utilities,"  by  Harold 
F.  Webb,  in  National  Safety  News,  January 
1947,  page  22.  Illustrated.  Suggestions 
for  a  simple  and  practical  safety  program 
in  the  administration  of  water  supply  sys- 
tems— oldest  of  all  types  of  public  utilities. 

"The  Industrial  Future  of  China,"  by  Dr. 
V.  K.  Wellington  Koo,  Chinese  Ambassador 
to  the  United  Slates,  in  Industrial  Standard- 
ization, January  1947,  page  4.  Program  of 
industrialization  realized  through  imports 
of  machinery  is  expected  to  open  China's 
markets  in  an  epic  story  of  development 
similar  to  that  of  America's  West. 

Production  of  Electric  Energy  and  Ca- 
pacity of  Generating  Plants  in  the  United 
States,  1945,  prepared  by  the  Federal  Power 
Commission,  25  pages  with  illustrations. 
Publication  presents  information  on  the 
1945  production  and  corresponding  in- 
stalled rapacity  of  generating  plants  oper- 
ated by  electric  utilities  and  other  organi- 
zations producing  electric  energy  for  publ it- 
use.  Twenty-five  cents  a  copy  from  the 
Federal  Power  Commission,  Washington, 
D.  C. 

Bibliography  of  Agriculture,  publications 
of  the  United  States  Department  of  Agricul- 
ture, State  agricultural  experiment  stations. 
State  agricultural  extension  services,  and 
hooks  and  pamphlets  from  other  sources 
ifcttd  by  the  Departmental  library.  192 
pages  (mimeographed)  with  author  and 
subject  indexes-  -January  1947,  vol.  10.  No. 
1.  (Forty  cents  a  copy  from  the  Superin- 
tendent of  Documents,  Washington,  I).  C.) 

"Operating  Programs  of  the  Bureau  of 
Reclamation — Service  for  Water  Ui«rs,M  by 
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Alfred  R.  Golze,  Assistant  Director,  Branch 
of  Operation  and  Maintenance,  Bureau  of 
Reclamation,  in  the  Western  States  Recla- 
mation Journal,  January  31,  1947,  page  6. 
Illustrated. 


Available  from  the  Design  and  Con- 
ttruction  Technical  Library,  Bureau 
of  Reclamation,  Customhouse,  Den- 
ver, Colo. 

Hydraulic  Roughness  Coefficients  For 
Large  Channels  (Isthmian  Canal  Studies 
Memorandum  106)  Panama  Canal,  Diablo 
Heights,  C.  Z.,  November  1946.  The  veloci- 
ties of  flow  that  may  be  produced  in  large 
channels,  and  the  differences  in  water  level 
that  produce  these  velocities,  are  of  prime 
importance  in  the  selection,  design,  and  op- 
eration of  any  trans-isthmian  canal,  particu- 
larly a  sea-level  type  of  canal.  Estimates 
of  these  important  factors  are  obtained  from 
computations  for  which  a  roughness  coeffi- 
cient or  factor  must  be  chosen.  This  memo- 
randum is  divided  into  five  parts,  as  fol- 
lows: Part  I-  —  General;  Part  II  —  Open- 
channel  flow  formulas;  Part  III  —  Measure- 
ment of  hydraulic  roughness  in  Gaillard 
Cut;  Part  IV  —  Roughness  data  on  large 
channels;  and  Part  V  —  Recommended 
roughness  values  for  Isthmian  Canal 
Studies—  1947. 

Some  Remarks  About  Seepage  of  Water 
From  Canals  on  to  Deep  Soil,  by  George 
Hainel,  Berlin.  (Translated  from  Zeil- 
-rlirift  fur  Angewandte  Mathematik  und 
Mechanik  (1937).  Vol.  18,  p.  39).  The 
problem  of  seepage  from  canals  or  channels 
in  sandy  soil,  in  which  Darcy's  law  of  per- 
meability is  valid,  is  solved  in  its  entirety 
by  means  of  simple  theoretical  functions. 

Seepage  from  Canals,  by  Ing.  Dr.  R. 
Dachler  (Translation.  Bureau  of  Reclama- 
tion Library).  This  article  establishes  the 
connection  between  the  quantity  of  water 
seeping  through  a  unit  length  of  canal,  its 
cross-sectional  shape,  and  the  permeability 
of  the  material. 

Determination  of  Run-off  from  Rainlnll 
nit  Punjab  Catchments,  by  Kanwar  Sain  and 
f.  P.  Kapila.  Proceedings  of  the  Punjab  En- 
gineering Congress,  1946.  A  study  of  the 
rainfall  and  run-off  data  of  a  number  of 
catchments  in  the  Punjab,  India,  with  the 
object  of  determining  the  general  suitabil- 
ity of  empirical  formulae  for  tin-  pndiotfaa 
of  run-off.  The  conclusion  is  that  each 
Mr  earn  is  a  law  unto  it-rlf. 


The  Fortune  Tellers 

(Continued  from  Page  114) 

of  the  average.  Four  major  reservoirs  are 
33  percent  full,  as  compared  with  a  normal 
of  46  percent. 

Oregon 

Water  supplies  in  many  areas  will  be 
about  comparable  to  1944;  72  percent  of 
irrigated  lands  will  have  good-to-fair  sup- 
plies; these  are  served  chiefly  from  reser- 
voirs holding  substantial  carry-over  from 
1946.  Most  lands  dependent  upon  un- 
regulated stream  flow  will  have  supplies 
ranging  from  fair  to  deficient.  Mountain 
snow  cover  is  below  average  on  91  pen  ml 
of  all  measured  snow  courses,  and  if  pre- 
i  imitation  during  the  run-off  season  is  nor- 
mal or  less,  stream  flow  below  normal  is 
certain  for  all  streams  except  Hood  River 
and  Wallowa  River.  However,  water-shed 
soils  are  wetter  than  average,  thus  favoring 
flow  from  the  deficient  snow  pack.  Crop 
land  soil  moisture  is  generally  good,  with 
fallow  lands  showing  )>etter  than  average. 
About  three-fourths  (73  percent)  of  the 
more  important  reservoirs  are  half-full  or 
better;  the  general  picture  as  regards  stor- 
age is  slightly  better  than  the  10-year  aver- 
age— 73  percent  of  total  capacity  as  com- 
pared with  70  percent  average. 

Utah 

Most  watersheds  will  \ield  satisfactory 
irrigation  supplies.  While  total  run-off, 
including  flood  waters,  may  be  lower  than 
normal,  stream  flow  is  expected  to  hold  up 
through  the  late  irrigation  season.  April- 
September  run-off  will  range  from  70  per- 
cent of  the  1936-45  average  for  Price  River 
(near  Heinerl  to  132  percent  for  Straw- 
berry River  (near  Duchesnel.  Storage  is 
at  a  high  point,  with  the  principal  rr-rr\nir- 
-li.'uniL'  storage  totaling  72.4  percent  of 
capacity.  Utah  Lake  and  Bear  I-ake  are  at 
tin-  highest  levels  in  many  \rars.  Storage 

il-.  I-  -hi. III. I.  ill.  I.I. . I.  .  ll.iv.    .1.1.  <|ll.llr  u.llrl 

with  the  pii-»ililr  rMTplion  of  those  on 
1'ii.  <•  River,  as  the  holdover  in  ScofirM 
reservoir  is  very  low. 

II  "aithinpton 

Prospects  are  for  supplies  ranging  gen- 
erally from  Mimru  hat  above  to  only  slightlv 
l>elow  normal.  Storage  general! \  i-vrnU 
the  1936-45  average,  five  principal  reser- 
voirs being  94  percent  full  as  compared 
with  the  10-year  average  of  65  prrn-nt. 
(ContintifJ  on  pafe  120) 
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Columbia  Basin's 
Peacetime  Arsenal 


SURPLUS  WAR  EQUIPMENT,  ranging  from 
fragile  slide  rules  to  massive  power 
shovels,  has  been  marshalled  along  a  140- 
mile  front  in  eastern  Washington  to  speed 
construction  of  the  Bureau  of  Reclamation's 
largest  development — the  Columbia  Basin 
irrigation  project. 

Probably  no  other  area  in  the  world  has 
seen  so  much  surplus  equipment  converted 
to  peacetime  use  in  so  little  time. 

From  the  Grand  Coulee  Dam,  on  the 
north,  down  to  Pasco,  more  than  100  miles 
to  the  south,  equipment  designed  for  win- 
ning wars  is  paving  the  way  for  delivery  of 
irrigation  water  to  the  million-acre  expanse. 
In  saving  millions  of  dollars  for  taxpayers, 
the  Bureau  also  has  helped  contractors  get 
an  earlier  start  on  the  task  of  carving  canals 
and  foundations  for  dams  from  the  stubborn 
basalt  of  the  famed  Big  Bend  region. 

Quonset  huts,  purchased  from  the  Army, 
have  averted  a  critical  housing  situation  at 
several  contractors'  camps.  Surplus  water 
tanks  and  large  consignments  of  "invasion 
pipe"  have  been  assembled  to  accelerate  con- 
struction of  necessary  utilities.  Trenches 
for  the  pipes  were  dug  with  an  Army-type 
excavator,  and  the  fittings,  as  well  as  the 
wrenches  used  to  handle  them,  came  from 
surplus  stocks. 


by  E.  R.  Nicolai 

Columbia  Basin  Project  Office,  Coulee  Dam, 
Wash.,  Region  I 

Bureau  of  Reclamation  engineers  and 
advance  crews  of  construction  forces  ramble 
over  the  hills  and  down  the  coulees  of 
eastern  Washington's  rugged  countryside 
in  surplus  ambulances,  jeeps,  and  weapon 
carriers.  Surveys  are  made  with  one-time 
Army  transits,  and  sites  are  marked  with 
flags  fashioned  from  Navy  surplus  bunting. 

None  of  the  great  quantities  of  surplus 
equipment  obtained  for  the  Columbia  Basin 
project  is  "surplus"  after  it  reaches  the 
Bureau.  Many  uses  are  found  for  virtually 
every  item.  Airplane  hangars  have  been 
assembled  at  the  Grand  Coulee  Dam  to  pro- 
tect equipment  and  to  service  rolling  stock. 
Odds  and  ends  of  steel  from  these  hangars 
were  used  for  various  repair  jobs. 

Bomb  shelters  of  "elephant"  steel  have 
been  converted  to  equally  placid  tasks. 
Some  of  the  steel  forms  a  trash  burner  for 
the  Bureau's  sawmill  at  Coulee  Dam.  Other 
sections,  covered  with  soil,  protect  war- 
surplus  dynamite. 

The  conversion  list  is  almost  endless. 
"Bailey  Bridges,"  built  to  carry  troops  and 
vehicles  across  European  streams,  now 
cross  the  river-size  Main  Canal  of  the  proj- 


ect. Circus-size  tents,  designed  originally 
as  temporary  hangars  for  aircraft,  were 
thrown  over  the  Grand  Coulee  Dam  pump- 
ing plant  last  winter  to  protect  workers  and 
to  keep  cold  air  from  freshly  placed 
concrete. 

This  summer,  when  blistering  winds  push 
across  the  basin,  workers  will  be  cooled  by 
refreshing  drinks  of  water  carried  in  insu- 
lated containers  designed  by  the  Army  to 
transport  milk  to  troops.  And  after  com- 
pleting their  day's  work  in  the  basin,  the 
engineers  will  write  their  reports  in  tempo- 
rary offices  containing  surplus  doors,  win- 
dows, nails,  roofing,  flooring,  electrical  fix- 
tures, and  desks.  They'll  be  using  their 
war-surplus  slide  rules,  triangles,  and  other 
office  equipment  in  preparing  field  data. 

Behind  the  acquisition  and  the  highly 
effective  use  of  the  great  quantity  of  war- 
surplus  equipment  on  the  Columbia  Basin 
project  is  a  ruddy-faced,  jovial  man — W.  C. 
Rice,  property  management  officer,  who  was 
drafted  by  District  Manager  F.  A.  Banks  to 
"scout"  for  needed  equipment  and  supplies. 
In  his  25,000  miles  of  travel  as  a  bargain 
hunter,  Rice  has  journeyed  by  train,  boat, 
automobile,  and  plane.  His  field  has  cov- 
ered depots  of  the  War  Assets  Administra- 
tion, the  Army,  Navy,  Treasury  Depart- 


MAY  1947 


117 


Army  /.»//./.• 


im-iit.  and  Department  of  Commerce.  His 
itinerary,  on  a  typical  scouting  trip  might 
include  Seattle,  Tacoma,  Fort  Lewis,  Port- 
land, Pasco,  San  Francisco,  or  even 
Honolulu. 

Looking  from  his  office  window  in  the 
shadow  of  man's  largest  concrete  dam.  Rice 
can  point  to  a  dozen  pieces  of  war-surplus 
equipment  at  work  at  any  time  on  any  day. 
On  the  Feeder  Canal  for  the  irrigation  sys- 
ti-ni.  near  the  dam's  west  abutment,  war- 
surplus  wagon  drills  are  biting  into  the 
diamond-hard  rock.  The  air-tool  operators 
wear  war-surplus  safety  goggles,  their  drills 
are  served  with  war-surplus  air  hose,  and 
lubricated  with  Navy  grease.  The  holes  are 
blasted  with  war-surplus  40  percent  dyna- 
mite. 

When  the  drillers'  equipment  is  moved  to 
a  new  location,  it  is  pulled  by  a  war-surplus 
truck  equipped  with  a  war-surplus  derrick. 


Down  on  the  Columbia  River  below  his 
office,  Rice  can  point  to  other  war-surplus 
materials  used  on  an  around-the-clock  basis. 
A  squatty  sea  mule  pushes  and  pulls  muck- 
laden  barges.  It  is  manned  by  a  crew  wear- 
ing self-inflating  Navy  life  belts.  The  barge 
it  handles  is  fashioned  from  a  series  of 
watertight  cells  designed  for  the  Navy. 

If  a  fire  should  start.  Bureau  workers  will 
seize  Army-surplus  fire  extinguishers  to 
combat  the  blaze.  If  more  assistance  is 
needed,  a  highly  mobile  jeep,  complete  with 
gas  masks,  hose,  and  other  apparatus,  will 
speed  to  the  scene.  If  someone  is  burned  in 
the  fire,  he  will  be  treated  at  the  scene  with 
one  of  the  several  hundred  war-surplus 
first-aid  kits. 

Use  of  war-surplus  safety  equipment  has 
saved  many  lives  on  the  Columbia  Basin 
project,  and  likewise  has  prevented  injuries. 
When  two  men  recently  fell  from  a  barge 


and  into  the  turbulent  Columbia  River  they 
floated  to  safety  because  they  wore  Navy- 
life  belts.  Other  equipment  pointing  to 
greater  safety  includes  small  floodlights  for 
illuminating  work  at  night,  goggles,  life 
rafts,  and  mobile  cranes  for  handling  bulky 
objects  which  ordinarily  would  carry  a  high 
rate  of  strains  and  bruises. 

Better  upkeep  of  tools,  with  consequent 
lowering  of  injury  rates,  has  resulted  from 
the  use  of  an  annealing  oven — another  sur- 
plus item. 

In  his  "little  black  book,"  which  lists 
various  bargains  in  war-surplus  equipment 
he  has  obtained  for  the  Columbia  Basin 
project,  Rice  tallies  off  other  items:  225 
house  trailers  from  the  atomic  bomb  project 
at  Hanford.  Wash.,  and  283  prefabricated 
and  demountable  houses  from  Vancouver, 
Wash.,  for  temporary  housing  at  Coulee 
Dam;  electrical  cable  for  the  Grand  Coulee 
Dam  power  plant:  tropical  huts  leased  to 
contractors  for  their  construction  staff*: 
portable  welding  machines  for  repair  and 
maintenance  work  at  Coulee  Dam  and  else- 
where in  the  basin;  a  50-ton  tank-recovery 
trailer  for  hauling  transformers;  and  575 
treated  ties  for  the  Bureau's  short-line 
railroad. 

Despite  the  great  quantity  of  surplus 
equipment  he  has  purchased  for  the  Bureau. 
Rice  still  adheres  rigidly  to  a  two-question 
formula:  "Can  we  use  it  efficiently?  Can 
we  get  enough  use  out  of  it  to  repay  its 
cost?"  If  the  answers  to  both  questions  are 
"yes,"  then  Rice  strikes  a  bargain. 

"I  had  a  give-away  value  the  other  day, 
but  I  turned  it  down."  Rice  coimnriitril. 
"The  Army  offered  to  sell  me  three  weather- 
observation  balloons  for  almost  nothing.  I 
simply  couldn't  see  any  useful  application 
for  them,  so  they  were  sold  to  the  State 
penitentiary,  but  not  for  escape  purjMises. 
They  were  cut  into  strips  and  used  for 
tarpaulins  on  the  prison  farm." 
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Veteran,  Wyoming 

History  repeats   itself  as  land-hungry  veterans   of  World  War  II 
follow  the  trails  blazed  by  World  War  I  builders  of  Veteran,  Wyo. 

By  Vaughn  Mechau,  Region  VII,  Denver,  Colo. 


As  much  a  part  of  war  as  the  casualty 
lists,  the  suffering,  and  the  insecurity,  are 
the  foxhole  dreams  of  soldiers  envison- 
ing  a  place  of  their  own  in  the  country 
where  the  fruits  of  peace  can  be  gratefully 
enjoyed. 

After  World  War  I.  thousands  of  veterans 
with  the  help  of  the  Bureau  of  Reclamation 
sought  and  found  land  where  they  could  put 
down  their  roots  on  places  of  (heir  own. 
Following  the  same  cycle  of  war  and  peace, 
the  soldier-sons  of  veterans  of  World  War  I 
now  are  impatiently  laying  out  on  paper 
their  farm  unit  plans — just  as  they  dreamed 
of  them  in  the  steaming  jungles  of  Pacific 
islands,  or  as  they  huddled,  bone-chilled,  on 
some  frozen  European  battlefield. 

Now,  and  in  the  next  few  years,  approx- 
imately 4,500  World  War  II  veterans  will 
have  opportunities  to  settle  on  public  land 
and  50,000  others  on  privately  owned  land 
on  reclamation  projects  in  the  17  Western 
States,  and,  through  the  "know  how"  earned 
in  both  war  and  peace,  make  their  foxhole 
dreams  come  true. 

Experiences  of  World  War  I  saved  lives 
and  won  battles  in  World  War  II.  Experi- 
ences on  irrigated  land,  learned  the  hard 
way  by  veterans  of  the  first  war,  will  be 
profitable  for  the  returned  soldiers  of  World 
War  II. 

The  dreams  of  soldiers  in  1918  material- 
ized in  1921  when  the  first  unit  of  the 
Goshen  irrigation  district,  southwest  of  Tor- 
rington,  Wyo.,  was  opened  to  veterans.  In 
that  year  130  veterans  of  World  War  I  en- 
thusiastically discarded  their  olive  drab  for 
blue  denim.  Waters  from  the  North  Platte 
River  meant  the  opposite  of  all  the  things 
war  symbolized — life  instead  of  death;  con- 
struction in  place  of  destruction. 

So  proud  were  the  veterans  of  their  new 
community  that  they  petitioned  ihe  Union 
Pacific  Railroad  to  change  the  name  of  the 
neighboring  railhead  to  Veteran.  Veteran 
was  to  be  the  shipping  point  for  their  pro- 
duce— it  was  to  be  their  village,  their  town, 
and  in  the  future,  their  city. 

Today  Veteran  stands,  not  as  a  shining 
modern  city,  but  as  a  small  community— 
an  adequate  school,  a  general  store  and  post 
office,  a  grain  elevator,  lumber  and  feed 
store,  and  a  few  homes.  For  all  its  mod-_ 
esty,  the  town  of  Veteran  is  significant  be- 
cause it,  too,  was  a  battleground  and  marks 
a  victory  that  will  lead  to  future  victories 
and  to  the  successful  development  of  towns 
and  communities. 
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"Doc"  Haas  sars  livestock  makes  a  successful  farm. 


In  1921,  130  returned  soldiers  success- 
fully drew  lots  for  units  of  the  new  irriga- 
tion district.  Today,  19  of  the  original 
group  are  still  on  the  land.  In  the  inter- 
vening 26  years  the  former  soldiers  met  and 
faced  the  multiple  hazards  of  agriculture. 

One  of  the  first  handicaps  to  the  success- 
ful development  of  their  dream  community 
was  the  lack  of  agricultural  experience 
among  the  settlers.  At  that  time  the  Bu- 
reau of  Reclamation  did  not  have  legal  au- 
thority to  set  up  even  minimum  qualifica- 
tions for  settlers.  It  was  not  until  such 
authority  was  granted  by  what  is  commonly 
known  as  the  "Fact  Finders'  Act"  of  Decem- 
ber 5,  1924,  that  standards  were  set  up  to 
guarantee  "reasonable  assurance  of  suc- 
cess." 

Many  soldiers  had  no  conception  of  the 
rugged  life  ahead  of  them,  and  were  un- 
suited  for  the  task  they  had  selected  for 
themselves.  Those,  too,  whose  minds  specu- 
lated on  selling  their  lands  when  necessary 
improvements  were  made,  hampered  the 
settlement. 

Now,  26  years  later,  there  are  few  of  the 
original  settlers  left,  but  those  who  stuck  it 
out  are  glad  they  did. 

Today  the  original  settlers  are  classified 
by  their  neighbors  all  the  way  from  "com- 
fortably well  off,"  to  "wealthy  and  influen- 


tial." They  have  contributed  to  the  wel- 
fare of  their  part  of  Wyoming  and  to  the 
State  as  a  whole.  In  the  last  election,  two 
of  the  original  veterans,  Floyd  Pease  and 
Glen  Hertzler,  were  elected  county  treas- 
urer and  county  commissioner,  respectively, 
of  Goshen  County.  Walter  W.  Hudson,  an- 
other original  settler,  retires  this  year  as 
speaker  of  the  Wyoming  State  House  of 
Representatives. 

It  is  from  men  like  these  that  the  veterans 
of  World  War  II  will  receive  guidance 
under  the  new  settlement  program  of  the 
Bureau  of  Reclamation. 

George  F.  "Doc"  Haas,  another  "orig- 
inal," points  out:  "Nothing  succeeds  like 
success.  The  best  thing  a  young  fellow  can 
do  on  irrigated  land  is  to  follow  the  pattern 
and  system  of  successful  farmers.  Too  few 
of  us  knew  much  about  irrigated  farming 
when  we  started  here.  We  had  every  kind 
of  ex-soldier,  from  piano  tuners  to  paper 
hangers. 

"Too  few  of  us  remembered  to  forget  that 
there  are  hours  in  the  day  and  days  in  the 
week.  We  did  not  realize  there  was  no 
let-up  in  work,  season  after  season." 

"Doc"  Haas  has  come  to  the  time  in  life 
when  he  is  thinking  about  retiring — in  an 
active  sort  of  way.  To  his  four  grown  sons 
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and  four  daughters,  he  is  turning  over  the 
management  of  his  now  extensive  farm. 

"I  am  not  going  to  to  quit  work — I  am 
just  going  to  take  it  a  little  easier,"  he  said. 

Although  originally  the  unit  was  divided 
into  farms  averaging  70  acres,  through  the 
process  of  shaking  down  and  working  out 
profitable  plans  of  operation,  the  individ- 
ual farms  now  are  considerably  larger, 
averaging  120  acres. 

Alert  to  the  needs  of  young  farmers 
settling  on  reclamation  land,  "Doc"  Haas 
lists  the  following  fundamentals  for  suc- 
cessful operations. 

1.  Farm  background. 

2.  Long-range  program. 

3.  Careful  planning. 

4.  Balanced  crops  and  livestock. 

5.  Utilizing  the  advice  of  county  agents 
and  agricultural  agencies. 

6.  Vigilance  and  determination. 

"Doc"  Haas  has  the  authority  to  speak. 
He  and  In-  wife  moved  onto  their  farm  the 
first  winter  and  underwent  hardships  as 
rigorous  as  most  pioneers  ever  faced.  I  "i 
6  weeks,  that  first  bitter  cold  winter.  Mrs. 
Haas  never  saw  another  soul  besides  her 
liu  Land.  A  graduate  of  Kansas  Stale  Col- 
lege, Mr.  Haas  is  a  veterinarian  and  wu- 
f.mn-re.ueil.  but  even  these  qualification* 
failed  to  make  easy  the  hard  work  of  farm- 
ing. Neither  he  nor  his  wife  have  had  a 
vacation  in  10  years. 

His  rirh  irrigated  acres  produce  pot,.' 
sugar  beets,  beans,   alfalfa,  corn   for   m 
silage  and  livestock. 

"You  have  got  to  have  livestock  to  make 
a  SUCCCM  of  fanning,"  he  stoutly  declare*. 
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"You  will  find  if  you  check  every  farm 
in  this  community  that  the  ones  having  live- 
stock are  the  successful  ones.  My  Angus 
herd  is  fed  from  my  land.  They  eat  beet 
tops,  beet  pulp,  and  alfalfa.  In  return  they 
give  me  fertilizer  for  the  land  and  a  cream 
check  every  month  sufficient  for  running 
expenses  of  the  farm.  It  took  a  long  time 
to  learn  that  livestock  is  vital  to  irrigated 
farms  but  you  all  see  that  those  who  follow 
that  pattern,  whether  they  are  small  or  large 
operators,  are  successful,"  Haas  said. 

The  veteran  farmer  warned  against  the 
evils  of  tenancy  in  newly  created  irrigated 
communities. 

"Many  of  the  boys  put  tenants  on  their 
places  after  they  had  become  discouraged,"' 
Haas  said,  "and  it  not  only  hurt  them  but 
it  hurt  everyone  else  in  the  community  .is 
well.  I  have  never  known  a  tenant  to  have 
the  same  interest  in  a  farm  as  the  man  who 
intends  to  make  his  farm  his  home.  Equally 
detrimental  is  the  large  operator  who  mines 
the  land  for  everything  he  can  get  out  of  it 
and  seldom  puts  anything  back  in  the  -oil. 
he  added. 

Haas  urged  the  careful  selection  of 
examining  boards  for  consideration  of 
veterans  for  settlement  projects.  "  I  In  * 
cannot  put  too  much  emphasis  on  farm  ex- 
periencr."  he  declared. 

"The  examining  board  mu-l  .  ,,n-iilrr  that 
its  action  not  only  involve-  the  live-  of  tin- 
applicants  themselves,  but  has  a  definite 
liiMiing  mi  the  community,  the  State,  and 
tin-  N. it  in n."  said  the  veteran  farmer.  He 
ought  to  know  about  the  life  of  a  farming 
M-ieran. 

He  was  there. 


I  In-  I  m-iiim-  Tollers 

(Continued  from  Page  116) 

Plenty  of  water  in  the  main  stem  of  Colum- 
bia River  appears  assured  for  generation  of 
electric  power;  high  river  stages  and  some 
flood  damage  may,  in  fact,  occur. 

Wyoming 

Prospects  as  regards  both  run-off  and 
storage  average  better  than  normal.  Run- 
off of  five  principal  streams  will  be  as  fol- 
lows: Shoshone,  below  reservoir,  133  per- 
cent of  the  1936-45  average;  Big  Horn,  at 
Riverton,  115;  Popo  Agie,  at  Riverton,  97; 
.North  Platte,  at  Saratoga,  97;  Laramie,  at 
Jelm,  123.  Eight  principal  reservoirs  are 
45  percent  full,  as  compared  with  the  10- 
year  average  of  25  percent. 

British  Columbia 

Above-normal  run-off  is  expected  for  all 
streams  in  the  Kootenai-Columbia  Basin, 
including  Okanagan.  North  Thompson 
River  at  Barriere  and  Powell  River  on  the 
coast  should  also  flow  above  normal.  Indi- 
cations are  that  an  early  breakup  is  ahead, 
the  flow  of  some  streams  being  above  nor- 
mal. At  all  snow  courses  the  ground  is 
moist  and  not  frozen  beneath  the  snow  cover. 

Great  Plains  States 

Storage  in  one  South  Dakota  reservoir  is 
78  percent  of  capacity,  as  compared  with  an 
average  of  44  percent.  Three  Nebraska 
reservoirs  are  58  percent  full;  average  17 
percent.  One  Oklahoma  reservoir  is  3 
percent  full.  Two  Texas  reservoirs  are  79 
percent  full;  average  80  percent. 

Detailed  Forecast  Available 

Reports  detailing  the  results  upon  which 
the  foregoing  summaries  are  based  may  be 
obtained  by  addressing  the  Division  of  Ir- 
rigation and  Water  Conservation,  Soil 
Conservation  Service,  College  Hill,  Box  D, 
Logan,  Utah.  Requests  should  identify  the 
State  or  drainage  basin  about  which  infor- 
mation is  desired. 

The  table  on  page  115  lists  the  reservoirs 
of  the  Bureau  of  Reclamation,  their  active 
storage  capacities,  and  the  amounts  of  water 
in  storage  on  March  31,  1946,  and  on  the 
same  date  this  year.  In  the  Pacific  North- 
«e-t  and  in  the  northern  Rocky  Mountain 
region,  the  reservoirs  are  being  filled  suf- 
ficiently to  assure  enough  irrigation  water 
supply  to  mature  crop-  this  year.  In  the 
-oiilhue-t.  the  six  reservoirs  of  the  Salt 
River  Project  in  Arizona  have  about 
220,000  acre-feet  less  storage  than  a  year 
ago,  and  the  lowest  storage  for  March  since 
1940.  The  storage  in  Lake  Mead  is  about 
1,390,000  acre- fret  1.—  than  a  year  ago,  and 
lowest  for  March  since  1938.  On  the 
i  hi. mil  project  in  central  California,  the 
storage  reserves  are  30,000  acre-feet  less 
than  last  year,  and  lowest  for  March  since 
I'M.!.  \\  illi  ii-ile|ilrir.l  re-er\e-.  tlie  Carls- 
bad project  has  only  about  4,000  acre-feet 
more  storage  than  it  had  in  March  last  year. 

THE  RECLAMATION  ERA 


NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  March  1947 


Specification 
No. 

Project  and  State 

Award 
date 

Description  of  work 

Contractor's  name  and  address 

Contract 
amount 

1551 

Mar.  12 

$51  40T  00 

1555 

Mar.    6 

93  987  00 

15701  
1570  '        .... 

Big  ThompHon. 
Colorado.  Big   Thompson. 
Colorado. 
do  

Mar.  28 
Mar.    3 

power  plant. 
Construction  of  Marys  Lake  and  Estes  power  plants  and 
switchyards. 

Peter  Kiewit  and  Morrison-Knudsen,  Omaha,  Nebr  

2,  176,  708.  00 
1  611  953  00 

1575  ' 

Central  Valley,  California.  .  . 

Mar.    4 

voir.  Prospect  Mountain  conduit. 

22  069  00 

1576            

Mar.  20 

pumping  plant. 

Elliott  Co.,  Jeanette,  Pa  

501  711   00 

1585  ! 

Mar.  17 

for  Kortes. 

4  139  998  00 

1587 

Colorado. 

Mar.     4 

339  775  00 

1588 

Mar.  11 

773  131  00 

1595 

Mar.     3 

lures. 
One  30-ton  1,380-foot  span  cablewav  for  Shasta  Dam 

81  446  00 

1611  
1623  

1624 

\1i--mii  II.  i  -i  n.  Wyoming  .  .  . 
Yakima.Roza,  Washington  .  . 

Central  Valley,  California 

Mar.    7 
Mar.  21 

Mar.     4 

Three  108-inch  steel  penstocks  and  accessories  for  Kortes. 
Construction  of  lateral  distribution  system,  areas  15,  16, 
and  17. 

Darby  Products  of  Steel  Plate  Corp.,  Kansas  City,  Kana. 
J.  A.  Terteling  &  Sons,  Inc.,  Boise,  Idaho  

M.  W  .  Brown,  Redding,  Calif 

78,856.00 
224,453.00 

11  849  50 

1625  
1627            

Missouri  I'.i-in    Montana  .  .  . 

Mar.  24 
Mar.  12 

Erecting  S  steel  huts  and  constructing  utilities.  Miles  City  . 

Jayhawk  Construction  Co.,  Billings,  Mont  
Olson  Construction  Co.,  Salt  Lake  City,  Utah 

25,904.75 
49  155  00 

1628 

Mar.  19 

tribution  system. 

H.  W.  Polk,  Las  Vegas,  Nev 

111  538  00 

1629  .  .. 
1634 

Nevada. 
Missouri  l!.i  -i  n    Montana  .  .  . 

Mar.  13 
Mar.  28 

Erecting  5  steel  huts  and  utilities  at  Hardin  

Win.  J.  Prates  Construction  Co.,  Billings,  Mont  

28,  468.  30 
11  200  35 

1640  < 

Mar.     3 

do  

10  333  80 

1650 

Mar.  10 

19  201  00 

1658 

Mar.  11 

18  200  00 

1661  s 

Mar.  14 

1  1  20-  by  17-foot  radial  gates  

Berkeley  Steel  Construction  Co.,  Inc.,  Berkeley,  Calif 

26  620  00 

1661  « 

.    do      . 

Mar.  14 

29  700  00 

B2-6 

Mar    17 

43  624  70 

7461-A-l.  . 

Mar.  27 

system. 

Capitol  Steel  &  Iron  Co.,  Oklahoma  City,  Okla  

51,810  43 

7478-A 

Mar.  21 

do            

Sheffield  Steel  Corp.,  Kansas  City,  Mo    

93  242   16 

G-38.213-A 

Mar.  21 

61  737  36 

O  .18  234-A 

do 

Mar      5 

89  000  00 

<;    IN  235  A 

do 

Mar      5 

do 

91  000  00 

G-38.237-A 

..    do 

Mar.  28 

Lehigh  Portland  Cement  Co.,  Chicago,  III. 

100  848  00 

G-38.244-A 

do 

Mar.     6 

56  180  73 

(  :  :IK  2  17-  A 

do 

Mar  20 

do 

120  539  58 

G-46.37S-A  . 

Mar.  27 

33,100  barrels  portland  cement  

Colorado  Portland  Cement  Co.,  Denver,  Colo  

93,  060.  65 

Colorado. 

l  Schedules  1,  2,  3. 


»  Schedules  4,  5. 


J  Schedule  1. 


<  Schedules  1,  2. 


'  Item  1. 


«  Item  2. 


Construction  and  Supplies  for  Which  Bids  Will  be  Requested  During  May  1947 


E«i. 

mated 
date  hidn 
to  lie 
invited 

EMI- 

mated 
date  hids 
to  lie 
OpMBBtl 

Project 

Description  of  work  or  material 

May      1 

Central  Valley,  California                    

Do 

.  .do   .. 

20-  by  17-foot  radial  gates  and  hoists,  Delta-Mendota  Canal,  station  L-185  to  L-774. 

Do       . 
Do 

...do   .. 
..do    .. 

(Colorado-Big  Thompson,  Colorado  

Motor  controls  and  switch  gear  for  Granby  pumping  plant. 

Do   .  . 

.  .do   .. 

do  

1)., 

.    do 

.  .  .do   .  . 

Earthwork,  concrete  lining,  and  structures  —  Potholes  East  Canal,  station  30+00  to  station  376+  30. 

Do 

do 

..    do 

Do 

do 

May     5 

June     9 

Do 

Ma»     12 

.do 
June  16 

Yakima-Ro/a,  Washington  

Earthwork,  pipelines,  and  structures  —  lateral  distribution  system  —  pump  areas  2,  5,  6,  and  7. 

Ma*     !.-> 

June  19 

li..      . 
Do 
Do 

..  .do    ... 

.    .do... 

do 

(Colorado-Big  Thompson,  Colorado.  

Earthwork,  pipelines,  and  structures  —  laterals  4.8,  5.3,  5.9,  and  6.0  and  sublaterals  —  Contra  Costa  lateral  system. 
Materials  for  Loveland-Greeley  115-kilovoIt  transmission  line  (30  miles). 

Do.  .  . 

do. 

Do 

..  .do... 

Do    . 

.I., 

do 

Do 
Do 

do. 
...do.    . 

Davis  Dam.  Arizona  
do.  .  . 

Bus  structures  and  generator  protective  equipment  for  Davis  power  plant. 

Do. 

...do     . 

do.  . 

D.. 

,1,, 

do 

Do! 

do 

do 

li,, 

do 

Do,     . 
Do.  . 

II,, 

..do 
do. 

,lo 

Missouri  Basin,  Angostura,  South  Dakota.  . 
MJMHuuri  Basin,  Kortea,  Wyoming  

54-  by  72-inch  outlet  pipes,  Angostura  Dam. 
3  96-inch  ring  follower  gates,  Kortes  Dam  and  power  plant. 

Do 

May  20 
May  22 

JlllK-    21 

Inn,-    21, 

Columbia   Biifin,  Washington  

Station  auxiliary  power  boards  a.  c.  and  d.  c.  for  Grand  Coulee  right  power  plant. 

May  27 

July      1 

May  29 

Jul.      .1 

Ma.  :tu 
Do 

.  .do 

Central    Valley,  California  

Main  and  station  service  control  boards  for  Tracy  substation. 

D,, 

do 

Columbia  Basin,  Washington.  .  . 

Unit  and  main  control  boards  for  Grand  Coulee  right  power  plant. 
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Tin-  Rri-lntnntiiin  Urn  it  ill  i-nnliniii-  In 
//v  innilin^  Incilities  available  for  dis- 
tribution of  thf  Personnel  and  Project  Di- 
rectory. However,  in  order  to  comply  with 
the  President's  program,  the  directory  will 
lir  jtulili.thfd  semiannually,  instead  of  quar- 
tt-rly.  until  further  notice.  We  plan  to  be 
able  to  distribute  the  directory  with  the 
September  1947  issue. 
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"Realistic  Abundance" 


Secretary  Of  Agriculture  Clinton  P.  Anderson, 
speaking   before   the   House    Committee    on    Agriculture, 
April  21,   1947,  made  the  following  remarks  which  are 
printed   here  as  a  matter  of  interest  to   reclamationists : 


"As  my  contribution  today  I  want  to  outline  what  I  believe 
to  be  the  one  practical  policy  for  American  agriculture — a  policy 
of  organized,  sustained,  and  realistic  abundance.  I  want  to  show 
you  the  opportunity  we  have  now,  at  long  last,  to  establish  and 
maintain  a  balance  between  consumption  and  the  sound  capacity 
output  of  our  agricultural  plant.  This  is  an  opportunity  not  only 
to  serve  the  general  welfare  but  also,  and  not  incidentally,  to  serve 
the  best  interests  of  United  States  farm  people. 

"Now,  how  much  food  and  fiber  do  we  need? 

"I  have  looked  at  that  question  from  a  number  of  different  angles, 
and  the  answer  I  get  each  time  is  that  we  need  more  than  we  have 
ever  had.  Look  at  it  from  the  nutritionist's  standpoint,  and  it's 
clear  that  many  people  need  greater  farm  production  in  order  to 
have  adequate  diets.  Look  at  it  from  the  standpoint  of  economics, 
and  you  see  both  potential  markets  and  productive  power  which 
would,  if  brought  together,  mean  profitable  exchange  and  an 
expanding  economy. 

Assuming  that  the  buying  of  families  with  prewar  incomes  of 
$2.000  or  more — the  upper  40  percent  of  our  income  groups — 
represents  what  the  people  of  the  United  States  want,  and  applying 
their  buying  habits  to  the  whole  population,  it  is  indicated: 

that  people  want  about  40  pounds  more  meat  per 
capita  than  they  were  getting  between  1937  and  1941;  they  want 
over  200  pounds  apiece  more  milk,  about  9  pounds  more  chicken, 
23  or  24  pounds  more  fresh  vegetables,  around  17  pounds  more 
processed  vegetables,  an  additional  50  pounds  of  citrus  fruit,  and 
over  80  pounds  more  of  other  fruits.  I  believe  it  is 

safe  to  assume  that  they  would  buy  more  products  made  from 
cotton,  tobacco,  and  wool,  although  we  do  not  have  the  precise 
measure  for  these  products  that  compare  with  those  1  have  just  given 
for  food. 

"Total  up  the  wants  of  our  people,  add  in  conservative 
amounts  for  exports,  imports,  and  industrial  uses,  allow  for  good 
yields,  and  here's  the  picture:  We  would  need  more  than  420 


million  acres  for  crops,  orchards,  rotation  pasture,  and  fallow 
land.  That  is  almost  exactly  what  our  production  goals  call  for 
this  year.  It's  around  10  million  acres  higher  than  the  com- 
parable figure  for  last  year  or  for  the  1937-41  average.  It's  the 
continuing  acreage  we  would  need  if  people  of  reasonable  income 
could  buy  what  they  have  shown  they  want. 

Judging  what  the  whole  population  wants  by  the 
actual  food  buying  habits  of  persons  in  the  upper  40  percent  of  our 
prewar  income  groups,  our  people  would  like  to  be  able  to  buy  a 
third  more  food  than  they  had  on  the  average  in  the  five  prewar 
years  1935-39.  Last  year  our  food  consumption  level  was  already 
16  percent  above  prewar.  So,  as  a  result  of  increased  consumer 
income  and  increased  farm  production,  we  have  gone  about  half 
way  toward  suplying  people's  wants  that  were  not  being  satisfied 
in  the  prewar  years. 

"What  our  studies  and  experience  boil  down  to  is  one 

simple  fact:  By  supplying  only  the  reasonable  needs  of  our  own 
people  and  reasonably  expected  export  and  industrial  markets,  we 
cannot  only  market  as  much  agricultural  production  as  we  have 
now  but  can  actually  expand.  We  can  do  it  profitably  and  with 
progressive  improvement  of  our  natural  resources. 

"Preliminary  results  of  a  current  study  in  the  Department  of 
Agriculture  show  that  of  the  crop  land  used  to  produce  the  civilian 
diet  in  the  war  years  1943  through  1945,  about  80  percent  was 
used  in  the  production  of  livestock  products;  not  more  than  20 
percent  of  the  land  that  produced  civilian  food  was  devoted  to 
crops  for  direct  human  consumption.  The  same  study  indicates 
that  with  present  yields  we  would  not  have  enough  crop  land  to 
support  our  present  population  if  all  of  us  ate  the  same  high-grade 
diet  that  our  high-income  families  eat.  At  average 

yields,  it  takes  the  product  of  only  about  two  acres  a  person  to 
produce  the  food  for  a  low-income  diet,  while  it  takes  3  acres  or 
more  per  person  to  supply  the  food  for  a  liberal  diet.  It  takes  no 
imagination  to  see  the  possibility  of  eliminating  the  old  problem  of 
surpluses  if  we  have  the  means  to  eat  what  we  really  want." 


For  carrying  out  a  policy  of  organized,  sus- 
tained and  realistic  abundance,  Secretary 
Anderson  outlined  a  broad  program,  in  which 
the  following  was  one  of  several  major  elements: 

"The  third  broad  program  requirement  is  an  over-all  land  pro- 
gram to  make  sure  we  conserve  and  improve  our  agricultural 
resources.  Therein  lies  the  hope  for  sustained  and  increasing 
abundance. 

"Electric  power  helps  to  make  farming  easier  and  more  profitable  and  farm  living 
more  satisfactory,  and  its  extension  to  new  areas  is  a  great  stimulant  to  business.  Only 
half  the  farm  population  now  has  the  benefits  of  this  power,  and  the  Rural  Electrification 
Administration  self-liquidating  loans  to  cooperatives  are  in  great  demand." 
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FORTY-THREE  YEARS  OJ 

by  H.  H.  JOHNSON,  Superintendent  Operation  and  Maintenance,  Region  I  I,  Billings,  Mont. 


FROM  sagebrush  flats  inhabited  only  by 
antelope,  prairie  dogs,  and  rattlesnakes 
to  a  thriving  agricultural  community  of 
5,500  people  in  one  generation,  a  commu- 
nity producing  an  annual  crop  revenue  of 
around  $3,000,000 — that  is  the  story  of  the 
Shoshone  Reclamation  project  in  northern 
Wyoming.  It  is  a  story  that  typifies  the 
utili/ation  through  reclamation  of  the  two 
great  resources  of  the  arid  West — land  and 
water. 

The  Shoshone  project  is  an  example  of 
the  present-day  dual-purpose  unit,  which 
characterizes  the  extensive  Missouri  Basin 
development,  incorporating  irrigation  and 
hydroelectric  power.  As  now  planned,  wa- 
ter stored  in  the  Buffalo  Bill  Reservoir  will 
pass  through  two  power  plants.  One,  the 
Shoshone  Power  Plant,  has  been  in  opera- 
tion for  many  years,  supplying  low-cost  elec- 
tric power  at  wholesale  rates  to  many  com- 
munities in  the  area.  The  other,  the  Heart 
Mountain  Power  Plant,  is  now  under  con- 
struction. After  MTV  ing  this  purpose  «  itli- 
out  loss,  that  water  is  then  diverted  for  the 
irrigation  of  the  lands  of  the  project. 

Ultimately  the  Shoshone  Reclamation 
project  will  contain  an  area  of  approxi- 
mately 16().(KK)  acres.  Three  divisions  of 
the  project.  Garland,  Frannie,  and  Will- 
wood,  comprising  al>out  72,000  acres,  are 
completed.  The  Heart  Mountain  division 
of  3H.(HX)  acres,  principally  unentered  pub- 
lic land,  is  now  under  r<>ii-tnirlion. 

It  i.»  mi  this  division  that  the  Bureau  of 
Reclamation  opened  83  farms  for  veteran 
-i-iil'-meni  tlii*  February.  Approximately 
300  more  farms  will  be  available  for  entry 
within  the  next  3  years.  The  Oregon  Basin 
ilm-ion  of  about  50,000  acres  remains  for 
future  development. 

The  agricultural  potentialities  of  the  Sho- 
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shone  River  valley  were  first  explored  by 
the  early  Mormon  settlers  in  the  last  decade 
of  the  nineteenth  century.  They  constructed 
irrigation  works  and  successfully  tilled  a 
fertile  area  at  the  mouth  of  the  river,  near 
the  towns  of  Lovell  and  Cowley.  Here  the 
broad  Shoshone  River  valley  facilitated 
easy  diversion  and  simple  development. 

The  greater  project  for  the  irrigation  of 
thousands  of  acres  was  envisioned  by  the 
famous  frontiersman — W.  F.  Cody.  Colo- 
nel Cody,  and  his  associate,  Nate  Salisbury, 
impressed  by  the  great  expanse  of  fertile 
land,  extending  from  above  the  town  that 
now  bears  Cody's  name  to  the  lower  reaches 
of  the  Shoshone  River  valley,  secured  a  per- 
mit for  the  development  of  an  irrigation 
project  to  cover  the  entire  region. 

They  proceeded  first  to  establish  the  town 
of  Cody  and  then  constructed  the  Cody  irri- 
gation canal  to  serve  an  area  in  the  imme- 
diate vicinity.  The  development  was  suc- 
cessful and,  although  not  within  the  Sho- 
shone Reclamation  project  as  known  today, 
was  the  pioneer  unit  of  the  area. 

Realizing  the  need  for  greater  resources 
to  finance  an  undertaking  of  the  magnitude 
i-ni  ironed  in  the  larger  project,  Buffalo  Bill 
iitiil  his  associate  relinquished  their  rights 
and  these  were  later  acquired  by  the  then 
infant  Reclamation  Service. 

The  Shoshone  Reclamation  project  was 
authorized  b\  the  Secretary  of  the  Interior 
on  Ftbruary  10,  1904.  Four  months  later 
actual  work  started  on  Shoshone  Dam.  a 
structure  now  known  as  Buffalo  Bill  Dam 
in  lioMir  of  the  pioneer  who  first  realized 
the  significant  importance  of  irrigation  :<• 
the  i  iiinmiiiiiu  he  had  founded.  Water  «  i- 
deliveied  to  the  fir«t  unit  of  the  Garland 
di\i»ion  on  June  1,  1908,  and  the  Shoshone 


Reclamation    project    became    an    actual 
reality. 

Buffalo  Bill  Dam,  a  concrete  structure 
328  feet  high,  creates  a  reservoir  with  a  ca- 
pacity sufficient  to  supply  water  to  a  depth 
of  2V->  feet  over  each  acre  within  the  entire 
project.  Located  in  the  picturesque  Sho- 
shone Canyon,  only  a  short  distance  above 
the  Heart  Mountain  division,  this  dam  had 
the  distinction  for  many  years  of  being  the 
highest  in  the  United  States.  In  more  recent 
times  it  has  been  dwarfed  by  such  Bureau 
of  Reclamation  structures  as  Hoover,  Grand 
Coulee,  Shasta,  and  other  dam*. 

The  early  history  of  the  Shoshone  project 
area  is  associated  with  Indian  lore,  stage- 
coach robberies,  livestock  feuds,  and  all  the 
romantic  features  characterizing  the  old 
West 

Railroad  service  into  the  region  was 
established  during  1901  and  1902.  Prior 
to  that  time  travel  was  only  by  stagecoach. 
Garland,  near  the  eastern  extremity  of  the 
project,  was  at  one  time  a  thriving  town  on 
the  stage  route  between  the  railroad  point* 
in  -oulhern  Montana  and  the  Big  Horn 
Basin.  Garland  then  offered  all  the  com- 
forts and  recreational  opportunities  desired 
by  the  early-day  traveller  but  today  little 
ii-in.iins  of  its  glamour  of  the  Gay  Nineties. 

The  Launchberry  Ranch  on  Kagle  Nest 
Creek  near  the  center  of  the  Heart  Moun- 
tain dni-ion.  Mas  a  major  stop  on  the  stage 
line  I  ><  i  \\cen  Red  Lodge.  Mont.,  and  <!ml\. 
Wyo.  Sam  Launchberrv.  who  reside*  on  I 
the  home  ranch  established  by  his  falhei. 
can  still  entrance  the  listener  l>\  relating 
-lories  associated  with  the  stage-line  station. 
Main  MMI-  have  elapsed  since  the  stagc- 
i  «.i<  h  passed  that  way  but  the  olil  Red 
l.nilp- <  <nl\  trail  is  still  in  evidence  across 
the  t'pper  Ralston  or  Alkali  Creek  Flat. 
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Ralston  was  originally  considered  and 
promoted  as  the  principal  project  town. 
However,  certain  economic  factors  favored 
the  then  more  central  location  at  Powell, 
named  after  Maj.  John  Wesley  Powell,  an 
associate  of  Buffalo  Bill,  and  the  town  site 
was  established  in  1908.  For  several  years 
it  remained  only  as  a  construction  camp, 
with  Cody  and  Garland  serving  the  prin- 
cipal trading  and  recreational  centers.  The 
only  mode  of  transportation,  aside  from  the 
infrequent  trains,  was  by  team  and  wagon, 
and  a  trip  from  Powell  to  Cody  was  then  a 
major  undertaking.  It  is  easy  to  recall  how 
a  handcar  "borrowed"  from  the  railroad 
company  or  the  single  automobile  in  the  area 
improvised  for  service  on  rails,  met  with 
disaster  in  an  attempt  to  dispute  the  right- 
of-way  with  the  one  train  of  the  line. 

Construction  of  canal  systems  with  teams 
and  fresnos  (scrapers)  in  the  early  part  of 
the  century  was  a  slow  process,  and  the 
project  necessarily  was  offered  for  settle- 
ment in  relatively  small  blocks.  The  first 
land  opening  in  1908  comprised  a  small 
group  of  units  surrounding  Powell.  The 
frontier  was  then  rapidly  moving  westward 
and  a  free  homestead  was  extremely  pop- 
ular. 

At  that  time  -there  were  no  restrictions  as 
to  character,  experience,  or  capital.  It  was 
"first  come  first  served"  and  the  only  re- 
quirement was  a  homestead  right  and 
enough  capital  to  pay  the  transportation 
bill  at  "emigrant  rates." 

Many  of  the  original  homesteaders  were 
"Easterners"  lured  to  the  West  by  the 
promise  of  free  land  and  the  romance  asso- 
ciated with  pioneering  in  the  wide  open 
spaces,  where  by  the  magic  of  irrigation  the 
desert  in  the  short  period  of  a  year  or  so 

JUNE  1947 


could  be  made  (according  to  the  well-worn 
phrase)  to  "bloom  like  a  rose." 

These  early  settlers  represented  almost 
every  vocation  from  bankers  to  yodelers, 
with  a  few  experienced  farmers.  Many  had 
but  a  vague  comprehension  of  the  trials  and 
tribulations  associated  with  the  creation  of 
productive  farms  from  virgin  soil.  The 
fact  that  the  cost  of  building  the  project  had 
to  be  returned  to  the  United  States  Govern- 
ment in  a  period  of  10  years  was  not  consid- 
ered. What  were  a  few  hundred  dollars  a 
year  compared  with  the  revenue  to  be  de- 
rived from  bounteous  crops  which  could  be 
harvested  from  this  new  land? 

For  some  the  glamour  was  short  lived. 
Difficulties  attended  the  clearing  and  prepa- 
ration of  the  land  for  water.  There  were  a 
few  years  of  low  productivity  before  the 
virgin  soil  with  its  shallow  zone  of  fertility 
could  be  made  to  yield  abundantly. 

Some  with  insufficient  capital  and  equally 
insufficient  farming  "know-how"  were 
forced  to  abandon  their  efforts. 

On  the  other  hand,  many  fine  farms  and 
comfortable  homes  on  the  Shoshone  Rec- 
lamation project  today  bear  tribute  to  the 
pioneers  who  had  the  fortitude  and  en- 
deavor to  remain  in  spite  of  poor  crops,  low 
prices,  seepage  and  the  many  other  vicis- 
situdes of  their  pioneer  era. 

New  settlers  of  today  will  find  inspira- 
tion and  courage  in  a  visit  with  such  men 
as  Frank  Kittle,  George  Kagi,  Earl  Murray, 
John  Stutzman,  Edgar  Swallow,  Pete  Chris- 
tinsen,  and  numerous  others.  They  repre- 
sent the  pioneers  of  the  Shoshone  project, 
pioneers  who  are  still  in  the  saddle. 

The  selection  of  a  farm  during  these  early 
years  of  settlement  was  a  major  undertak- 
ing. No  roads  were  provided  to  the  farm 
units  in  order  that  they  might  be  viewed 


from  the  luxury  of  an  automobile  seat.  No 
experienced  agriculturalist  was  provided  to 
guide  in  the  selection  of  the  farm  or  to  ex- 
pound on  the  technique  required  to  develop 
a  selected  site  into  a  profitable  farm  in  the 
shortest  possible  time. 

Homeseekers  were  loaded  into  a  spring 
wagon  behind  a  team  of  mules  and  bumped 
over  the  sagebrush  flats  and  coulees  under 
the  guidance  of  one  Tom  Johnson.  Tom's 
principal  qualification  for  the  job  at  the 
time  was  that  of  being  a  "darned  good  mule- 
skinner."  He  did  not  know  too  much  about 
irrigation  but  he  was  a  pioneer  and  he  knew 
his  way  around  over  the  wide-open  spaces. 
He  also  "knew  his  mules"  and  was  sure  to 
have  his  party  aboard  when  they,  the  mules, 
decided  to  go  home. 

Little  was  done  to  assist  the  new  settler. 
After  the  selection  of  his  farm  he  completed 
his  homestead  entry,  paid  his  filing  fee,  and 
was  left  more  or  less  to  shift  for  himself. 
He  then  proceeded  to  build  his  shack  as  best 
he  could,  clear  the  sagebrush,  prepare  the 
land  for  irrigation,  plant,  cultivate,  and 
harvest  his  crop.  Building  materials  were 
not  provided;  no  agricultural  specialist  as- 
sisted him  in  planning  his  farm  program. 
Engineers  were  of  necessity  too  busy  build- 
ing new  works  to  give  aid  in  such  a  task  as 
laying  out  a  farm  irrigation  system. 

Few  sources  of  credit  were  available  to 
the  new  settlers  through  the  years  of  meager 
return.  They  had  to  do  it  the  hard  way. 
Those  with  sufficient  stamina  were  in  the 
majority.  The  fainthearted  quickly  went 
elsewhere  and  were  replaced  by  the  more 
hardy.  The  project  now  stands  as  a  monu- 
ment to  the  early  twentieth-century  pioneer. 

Between  1909  and  1918  six  additional 
units  were  opened  on  the  Garland  division. 
Each  successive  opening  was  accompanied 
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by  new  problems.  In  solving  them,  new 
techniques  and  needed  experience  rewarded 
the  efforts  of  all  concerned. 

Between  1917  and  1920  the  Frannie  di- 
vision, embracing  lands  principally  in  Big 
Horn  County  between  Frannie  and  Cowley, 
was  opened.  Settler  selection  was  then 
made  by  lottery  and  in  the  later  openings 
the  preference  was  given  to  World  War  I 
veterans. 

Unusual  difficulties  accompanied  the  set- 
tlement and  development  of  the  Frannie 
division.  For  dogged  determination  to 
preserve  their  homes,  in  spite  of  adverse 
circumstances  and  without  undue  com- 
plaint, the  pioneers  of  this  division  stand 
at  the  top  of  the  list.  New  settlers  on  the 
Heart  Mountain  division  who  may  at  times 
experience  discouragement  can  spend  a 
few  hours  to  great  advantage  visiting  some 
of  the  early  homesteaders  on  the  Frannie 
division. 

The  Willwood  division,  proposed  for  set- 
tlement in  several  successive  blocks  between 
1927  and  1938,  was  the  first  opening  under 
the  selective  settlement  act  now  in  effect. 
The  benefits  derived  through  the  process  of 
controlled  settlement  are  now  evident.  The 
development  of  this  division  occurred  dur- 
ing the  depression  period  when  agriculture 
was  generally  unprofitable  and  the  hunger 
for  new  farms  practically  nonexistent. 

Although  progress  was  somewhat  slow,  it 
has  been  steady  and  the  major  portion  of 
the  first  settlers  still  continue  to  operate 
their  original  entries.  While  settlement  of 
thi>  division  was  about  20  years  later  than 
the  Garland,  the  stage  of  development  is 
now  almost  equal  to  that  of  the  older  unit. 

The  new  settlers  of  the  Heart  Mountain 
division  will  reap  the  benefit  of  these  past 


43  years  of  progress  in  irrigation  develop- 
ment. This  has  been  a  period  of  experience 
in  all  phases  of  the  enterprise.  The  irriga- 
tion works  embrace  the  most  modern  engi- 
neering skills  in  design  and  construction. 
The  farm  unit  pattern  has  been  developed 
by  agriculturalists  experienced  in  this  par- 
ticular field. 

A  qualified  agriculturist  has  been  em- 
ployed on  the  project  to  assist  settlers  who 
desire  help  in  the  lay-out  of  farm  irrigation 
systems  and  general  farm  planning.  Finan- 
cial aid  in  farm  development  will  be  avail- 
able for  successful  applicants.  In  order  that 
there  may  be  no  duplication  of  effort,  the 
work  of  the  several  agencies,  now  engaged  in 
the  various  fields  of  agricultural  training 
and  assistance  on  the  project,  will  be  coordi- 
nated in  such  a  manner  that  the  new  settler 
may  be  assured  of  the  best  possible  service 
from  trained  technicians  in  anv  particular 
field. 

The  facilities  provided  for  the  assistance 
of  the  present-day  settlers  are  a  far  cry  from 
those  made  available  in  the  mule-team, 
walking-plow,  claim-shack  days  of  the  early 
era.  However,  the  early  settler  was  imbued 
with  a  pride  of  accomplishment,  a  pioneer- 
ing instinct  which  carried  him  through  ad- 
versity. With  his  own  hands,  and  with  but 
little  assistance,  he  wrought  fine  farms  from 
sagebrush  flats  and  his  claim-shack  grew 
into  a  modern  farm  home.  The  settler  of 
today  may  avoid  many  of  the  discourage- 
ments of  the  earlier  period,  but  he  will 
need  to  preserve  the  pioneer  spirit. 

A  brief  inventory  quickly  reveals  what 
has  been  accomplished  through  this  develop- 
ment in  the  economy  of  the  community,  the 
State  of  Wyoming,  and  the  Nation  as  a 
whole.  The  cost  of  the  project  to  the 


United  States,  allocated  to  irrigation  facili- 
ties, exclusive  of  the  Heart  Mountain  divi- 
sion, is  slightly  over  $7,500,000,  the  greater 
part  of  which  eventually  will  be  repaid. 
Since  1908,  crops  valued  at  $41,300,000 
have  been  produced,  which  does  not  include 
the  aditional  revenue  received  from  the  sale 
of  livestock  and  livestock  products.  The 
project  now  provides  650  farm  homes  with 
a  rural  population  of  about  2,000. 

The  town  of  Powell  has  grown  from  a  few 
shacks  in  1908  to  a  thriving  city  of  3,250 
people  and  an  assessed  valuation  in  1946 
of  l1/^  million  dollars.  This  principal 
project  city  provides  educational,  recrea- 
tional, and  religious  facilities  equivalent  to 
that  of  many  midwestern  cities  of  much 
greater  population. 

The  assessed  valuation  of  the  project  area 
in  Park  County  has  increased  from  slightly 
over  $100,000  to  more  than  $6,000,000.  In 
addition  the  value  of  15,000  acres  of  irri- 
gated lands  and  improvements  in  Big  Horn 
County  must  be  added  to  the  value  of  the 
project. 

About  500  carloads  of  various  commod- 
ities originating  in  almost  every  State  in  the 
Union  were  imported  into  the  project  dur- 
ing 1946,  and  over  800  carloads  of  agricul- 
tural produce  were  exported. 

This  has  been  the  material  accomplish- 
ment of  the  past  43  years  on  the  Shoshone 
Reclamation  project  and  it  is  only  the  be- 
ginning. Hundreds  of  satisfied  farm  fam- 
ilies, comfortable  farm  homes,  flourishing 
small  business  enterprises,  all  sustained  by 
a  secure  water  supply,  fertile  soil  and  inex- 
pensive electrical  energy  supplied  by  proj- 
ect works,  witness  benefits  that  cannot  be 
measured  in  dollars  and  cents,  but  all  add 
up  to  a  stabilized  national  economy. 
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WHO  STAKTKII   IT? 


The  State  of  Washington  challenges 
the  <  I.i  i  m  of  the  State  of  Ttah  to  the 
title:  " Cradle  of  American  Irrigation" 

bv  Robert  W.  Fisher,  l\eu>»  Editor,  Walla   Walla  Union-Bulletin,   Walla   Walla, 

Wash. 


Any  western  community  claiming  that 
irrigation  was  used  there  first  must  reckon 
with  the  Walla  Walla  Valley  in  Washington 
because  Dr.  Marcus  Whitman,  missionary 
doctor,  used  irrigation  successfully  begin- 
ning in  1841,  if  not  before,  and  continued  it 
until  he  was  killed  in  the  Whitman  massacre 
of  1847. 

The  location  was  some  6  miles  west  of  ihe 
present  city  of  Walla  Walla  at  Waiilatpu, 
the  Whitman  mission  established  in  1836. 
The  exact  date  is  not  known  but  it  was 
between  1839  and  1841. 

T.  J.  Farnham,  who  visited  the  mission 
in  September  1839,  mentioned  only  that 
"water  from  the  Walla  Walla  (river)  by 
capillary  attraction  was  raised  to  the  roots 
of  vegetation,"  but  in  1841  Joseph  F.  Dray- 
ton,  member  of  the  Charles  Wilkes  explor- 
ing expedition,  stopped  at  the  mission  and 
told  of  the  use  of  irrigation  as  follows: 

"The  Indians  have  learned  the  neces-it\ 
of  irrigating  their  crops,  finding  that  Dr. 
Whitman's  succeeded  better  than  their  own. 
They,  therefore  desired  to  take  some  of  the 
water  from  his  trenches  instead  of  making 
new  ones  of  their  own,  which  he  very  nat- 
urally refused.  They  then  dug  trenches  for 
themselves  and  stopped  up  the  doctor's. 
This  had  well-nigh  produced  much  diffi- 
culty but  finally  they  were  made  to 
understand  that  there  was  enough  water  for 
both  and  they  now  use  it  with  as  much 
success  as  the  missionaries." 

The  time  must  have  l>een  about  July,  for 
Drayton  -(Mike  of  wheat  nearly  ripe  and  of 
a  fine  kitchen  garden  and  of  several  kinds 
of  fine  melons. 

Marvin  M.  Richardson  in  The  Whitman 
Mission  (1940)  wrote: 

"In  one  of  his  letters  to  the  secretary  of 
the  American  Hoard  written  in  1841  (Whit- 
man i  propo-i-d  to  dig  ditches  around  his 
fields  which  would  serve  both  for  irrigation 
and  to  prevent  Mock  from  passing."  (Stock 
got  into  the  cultivated  field*  quite  often  and 
did  damage.  I 

Charles  J.  Barlholet.  long-time  Washing- 
ton supervisor  of  hydraulics  wrote  in 
"Building  a  State"  (1940): 

"The  first  reclamation  of  arid  lands  in 
this  Slate  by  irrigation  pr<>hnl>lv  occurred 
|(K1  years  ago.  Record-  of  tin-  department 

show  that  Dr.  Marcus  Whitman  conMnn  t« ••! 
•  ditch  in  1846  to  divert  water  from  Doan 
Creek  for  irrigation  of  land*  in  what  became 
later  the  Whitman  Mission  Donation  1-and 
claim,  located  6  miles  west  of  the  riu  •  •( 
Walla  Walla." 
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Thomas  B.  Hill,  managing  secretary  of 
the  Washington  State  Reclamation  Associa- 
tion, Olympia,  in  a  recent  letter  to  me  said 
the  1846  date  mentioned  by  Bartholet  "was 
arrived  at  by  a  witness  in  the  adjudication 
of  the  water  rights  on  the  Walla  Walla 
River  and  its  tributaries.  The  witness  had 
reason  to  believe  that  Dr.  Whitman  was  ir- 
rigating before  he  was  killed  (18471  and 
(the  witness  I  probably  not  knowing  defi- 
nitely when  he  (Whitman)  diverted  water 
from  Doan  Creek  gave  the  date  as  near  the 
end  of  his  (Whitman's)  labors  there." 


Dr.  M. ii  i  ii-  \\  Inim.iM 

I  In-    reprotlurlion    <>/    the    painting    <>/    !>'• 

II  tiilman    hr    h.nifil    K.    Norling,    tra*    maile 
iiiiiilnhle  li>  the  Kru  throniih  the  courtesy  of 
Ihe  H  hitman  I  ,•!>,•-,•  in  II  iilla  tt  alia,  II  >/s/;.. 
unmet/    in    honor    of    the    Doctor.      A*    then- 
were  no  picture*  available  o/  MarcuM    M  Int 
man,  the  portrait,   maile   in    1936,  i*   hated 
upon   historical  Jetcriptiont  of  the  mitfion- 
ary,   and   i*   a   compofite   of    the    prerailinii 

chararteriitiri  of  the   H  hitman  family. 

KDITOR'S  NOTE. — Although  we  are  alw  .i\  - 
glad  to  receive  additional  and  interesting 
data  concerning  early  irrigation  practice-. 
we  refer  our  readers  to  Dr.  John  A.  Widl- 
soc's  article,  A  Century  of  Irrigation,  in  tin- 
May  F.RA  for  a  clarification  of  the  issues 
involved  in  di-ciitsions  of  I  tali's  right  to 
thr  title  of  "Cradle  of  American  Irrigation." 
Also  be  sure  to  read  the  coming  nceounts 
of  the  Utah  Centennial  Celebration  this 
summer. 


A  student  of  early 
irrigation  sheds  more 
light  on  the  subject 

by  Clifford  K.  Koester,  Coulee  Dam, 
Wa»h. 

Recently  I  have  noticed  printed  state- 
ments to  the  effect  that  Walla  Walla  claims 
the  honor  of  starting  modern  irrigation 
through  the  efforts  of  Marcus  Whitman  at 
Whitman  Mission  in  1840  or  1841. 

Not  wishing  to  detract  from  the  luster  of 
Dr.  Whitman's  achievements,  I  believe  that 
a  closer  examination  of  the  record  will  show 
that  when  the  Whitman  Mission  was  estab- 
lished in  September  1836,  at  Waiilatpu, 
about  6  miles  from  the  present  city  of 
Walla  Walla,  and  some  25  miles  from  old 
Fort  Walla  Walla,  irrigation  was  already 
being  conducted  from  a  stream  at  Fort 
Walla  Walla  by  the  Hudson's  Bay  Co. 

Donald  McKenzie,  of  the  North  West  Fur 
Co.,  selected  the  site  of  Fort  Nez  Perces, 
later  known  as  Fort  Walla  Walla,  in  July  of 
1818.  In  1821,  Hudson's  Bay  Co.  and  the 
North  West  Co.  merged,  with  Dr.  John 
\1<  l.oughlin  the  new  chief  in  the  Oregon 
country.  While  the  activities  of  the  Hud- 
-  m'-  Bay  Co.  were  of  such  a  nature  that 
encouragement  of  agricultural  pursuits 
among  the  Indians  would  have  been  ruinous 
to  their  business,  Gov.  Sir  George  Simpson 
did  entertain  plans  for  making  the  posts 
self-supporting.  It  was  to  this  end  that 
irrigation  was  being  applied  at  the  Walla 
Walla  post;  not  on  a  large  scale,  but  never- 
theless, a  forerunner  of  Whitman's  efforts. 
(This  ma\  !>«•  checked  1>>  consulting  "\ 
History  of  the  Pacific  Northwest,"  by 
George  W.  Fuller,  p.  326.) 

However,  Dr.  Whitman  did  a  great  deal 
of  educational  work  among  the  Indians  ad- 
jacent to  the  mission.  \t  first,  seeing  how 
well  IMS  crops  grew  under  this  method,  tliev 
appropriated  the  water  from  his  ditches  for 
their  use.  Upon  being  reprimanded  for  this, 
thev  li;  came  angry  and  caused  quite  a  bit  of 
dillicnlu  l>\  plugging  Whitman's  headwork-. 
and  dilrhc-.  l.alci.  seeing  that  there  was 
enough  water  for  cvcrxone.  they  laid  out 
their  own  -x-icm  of  ditches  with  the  help  of 
Dr.  Whitman,  and  all  were  satisfied. 

In  searching  out  the  history  of  irrigation 
in  Washington  State,  as  background  mate- 
rial for  compiling  a  history  of  the  Colombia 
Basin  project.  I  find  the  record  often  dim 
and  devious,  and  1  offer  this  for  what  it 
may  lie  worth.  Some  are  certain  to  dispute 
it  Itccaiise  <>f  the  dimness. 


After  reading  the  article  on  the  fol- 
low ing  page,  you  may  l>e  interested  in 
next  month'-  -I..M  of  a  well-known 
wc.tern  college  president's  early  days 
as  a  ditchridcr. 


THE  RECLAMATION  ERA 


Photo  by  Philip  Merritt,  Region  I 

by  Elma  Hill  Neal 

One  of  the  most  sorely  tried  families  in 
the  western  United  States  is  that  of  the  man 
who,  provincially  speaking,  lives  on  a  ditch- 
bank,  and  whose  business  is  that  of  dis- 
tributing water  over  a  designated  area,  tilled 
and  tended  by  farmers  who  live  under  high 
tension  at  least  6  months  out  of  the  year. 

The  ditchrider  is  a  peculiar  person,  a 
man  set  apart  with  an  almost  professional 
standing  among  his  farmer  constituents. 
He  is  trusted  and  defended,  he  is  cussed 
and  cajoled.  The  work  involved  is  not 
difficult,  it  is  seldom  monotonous  and  is 
more  often  downright  exciting. 

From  that  stated  hour  when  the  water- 
master  orders  the  water  turned  in  at  the 
head  of  the  canal  for  the  first  time  in  the 
spring,  until  the  last  rows  of  potatoes  and 
beets  are  drinking  their  final  drop  before 
digging  time  in  October  and  early  Novem- 
ber, the  ditchrider  has  a  varied  job. 

It  runs  the  gamut,  from  slogging  the 
tumble  weeds  and  muck  that  ride  the  foamy 
crest  of  the  first  muddy  water  tumbling  over 
the  dry  canal  bed  in  the  spring,  to  the  deli- 
cate problem  of  human  relationships 
between  farmers  in  the  boiling  summer 
sun. 

Twenty  years  ago,  the  ditchrider  always 
rode  a  horse.  Before  the  water  season 
started,  he  engaged  in  a  series  of  dickerings 
and  tradings,  which  usually  resulted  in  a 
fair  bit  of  horseflesh,  one  that  had  plenty  of 
life,  but  was  not  skittish,  one  that  could  plod 
away  all  summer,  yet  was  willing  to  stand 
while  his  master  regulated  a  headgate  or 
plugged  a  gopher  hole. 

Following  the  horse  era,  on  some  proj- 
ects, came  that  of  the  light  cart,  the  seat 
padded  with  an  old  jumper  or  blazer.  This 
afforded  the  ditchrider  more  comfort,  but 
he  was  scorned  by  some  of  the  older  men 
who  considered  such  luxury  as  effeminate. 

Today  on  many  systems,  with  broad  well- 
made  ditchbanks,  jeeps  are  bounding  along, 
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As  an  artist  with  deft,  sure  strokes  of  his  brush  transmits  to  his 
canvas  a  lovely  picture,  so  Elma  Hill  Neal  paints  a  realistic  verbal 
picture  with  her  pen  in 


The  Trials  and  Tribulations  of  a 
Ditchrider  and  His  Wife 


turning  abruptly  down  the  steep  inclines 
and  jogging  over  boulders  and  through 
fields.  They  save  time,  if  not  wear  and 
tear.  Yet  scattered  throughout  the  West, 
one  still  finds  the  horse  and  the  cart  oc- 
casionally in  use,  although  they  are  both 
fading  gradually  out  of  the  picture  as  the 
age  of  mechanization  seeps  its  way  into  all 
phases  of  agriculture. 

One  of  the  most  crucial  times  of  the  water 
season  is  the  start.  After  a  long  winter  of 
freezing  and  thawing,  the  winding  ditch 
with  its  banks,  high  fills,  and  sandy  spots, 
is  an  uncertain  affair.  During  the  war 
years,  it  was  hard  to  keep  a  repair  crew  on 
hand,  and  the  ditchrider  was  constantly  on 
the  alert,  driving  to  meet  the  water  as  it 
came  down,  following  its  surging  spread, 
keeping  a  sharp  lookout  for  the  tiny  gopher 
holes  that  sucked  in  the  first  cold  snow 
water  which,  if  not  caught,  would  soon 
soften  the  bank  and  cause  the  entire  side  of 
the  ditch  to  go  out. 

Often  there  were  all-night  vigils.  With 
April  weather  just  what  April  weather  al- 
ways is,  they  were  no  picnics.  Buttoned  to 
the  chin  in  a  heavy  coat,  weed  hook  and 


shovel  always  at  hand,  the  ditchrider,  with 
his  eyes  trained  for  closest  observation, 
scanned  the  dark  waters,  his  ear  alert  to 
the  softest  gurgle  that  would  indicate  a 
seepage.  Always  the  water  went  through, 
the  ditch  soaked  up  its  normal  share,  the 
morning  came,  and  the  ditchrider,  tired  to 
the  bone,  rode  home  to  a  hot  breakfast  and 
the  hope  of  a  little  rest.  An  idle  hope 
mostly,  for  from  then  on  the  canal  was  on 
his  mind. 

Daily,  the  ditchrider  made  his  ride. 
Farmers'  wives  could  set  their  clocks  by  the 
familiar  figure  moving  down  the  canal. 
Scribbled  notes  were  left  at  headgates  and 
tacked  on  fence  posts,  ordering  water  for 
the  day.  Occasionally  a  farmer  in  irrigat- 
ing boots  hailed  him  and  explained  a  special 
order.  The  South  forty  was  dry.  Couldn't 
seem  to  get  the  water  over  the  hump,  so 
wanted  a  little  extra.  Spuds  were  coming 
up.  Peas  were  blooming. 

The  banks  were  green,  with  bright  patches 
of  blue  lupine  and  Indian  Paintbrush.  The 
ditchrider  spotted  a  dark  object  in  the  water. 
With  his  weed  hook,  he  towed  it  to  shore 


Photo  by  Stanley 


Id  Region  I 


Ditchrider  George  Deck,  77,  32  years  with  the   Wilder   Irrigation   District,  Boise  Project, 

Idaho. 
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Photo  by  Stanley  Hatmumen,  Region  I 


Cleaning   the  fate*   it   a   "mutt"    in    Derk't 
line. 


and  fished  the  malodorous  mass  onto  the 
bank.  Some  farmer's  fine  ewe  had  cropped 
too  close  to  the  water's  edge.  Farther  on, 
he  dropped  on  his  knees  and  bent  low  over 
the  water  to  measure  an  orifice.  Still 
farther  on,  the  canal  passed  through  the 
Vanderford  corral.  As  he  opened  the  gate, 
the  Vanderford  kids  stopped  their  play  and 
ran  to  meet  him.  For  each  he  had  a 
bantering  remark.  The  spring  air  was 
balmy.  The  world  seemed  good. 

Because  youth  and  stability  are  a  few  of 
the  requirements  for  a  good  ditchrider,  he 
is  generally  in  the  process  of  rearing  a 
family.  Usually  his  modest  little  home  is 
situated  near  his  work.  It  is  a  poorly  run 
project  that  does  not  afford  its  riders  a  rea- 
sonably modern  house,  and  furnish  them 
with  paint  and  kalsomine  to  renovate  it 
yearly. 

A  telephone  is  a  necessity  and  babies  are 
born  and  raised  through  high-school  days  in 
a  room  where  a  telephone  is  a  constant 
source  of  annoyance,  as  well  as  a  boon  and 
a  blessing.  Most  ditchriders  and  watchmen 
must  make  morning  and  evening  reports  to 
the  watermaster.  For  possibly  an  hour, 
twice  a  day,  the  bells  are  jangling  con- 
stantly. If  the  Christenson  twins  nad  a 
simultaneous  spell  of  the  colic,  the  frantic 
mother  was  made  more  frantic.  If  Wayne 
Grimmett's  4-year-old  Joyce  disappeared  in 
the  dusk  of  a  lazy  June  afternoon,  when  thr 
canal  was  rolling  heavily  on  toward  the 
thirsty  alfalfa  fields,  the  watermaster  was 
informed  by  phone  and  made  ready  to  have 
thr  water  turned  out  at  the  nearest  diversion 
point,  perhaps  to  be  soon  called  by  the  re- 
lieved father  to  My  Joyce  was  found  asleep 
in  the  clothes  closet. 

Ditchriders'  children  grow  up  with  the 
fear  of  the  big  canal  always  with  them. 
They  know  that  it  is  swift  and  deep  and  who- 
soever slips  in  that  racing  current  has  little 
hope  of  scrambling  up  its  slippery  or  con- 
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crete  banks.  Yet  they  seek  the  quiet  waters 
in  some  nearby  lateral  and  splash  to  their 
heart's  content,  and  long  before  the  accepted 
age,  are  swimming  like  schools  of  perch,  al- 
ni"-t  as  much  in  their  element  as  when 
skipping  along  the  dusty  road  toward  home. 

The  ditchrider's  job  is  his  family's  job. 
Each  member  is  alert  in  his  rambles  for 
seeps  and  gopher  holes,  knowing  a  farmer's 
crop  is  at  stake.  There  is  no  record  of  any 
modern  Hans  stopping  a  leak  in  a  dike,  but 
there  are  countless  sons  of  ditchriders  who 
p>  about  the  routine  business  of  stopping  a 
gopher  hole  with  a  shovel  and  a  well-placed 
chunk  of  sod  in  a  most  unheroic  manner. 
If  that  isn't  possible,  they  spread  an  alarm 
that  brings  a  repair  crew. 

The  ditchrider's  troubles  are  always  es- 
pecially his  wife's  troubles,  and  when  the 
Fourth  of  July  pops  up  on  the  calendar  and 
the  neighbors  are  planning  a  fishing  trip, 
she  must  resign  herself  to  prosaic  duties, 
knowing  that  the  days  are  getting  hot  and 
with  the  canal  brimming  full  there  is  more 
chance  than  ever  of  a  break,  with  less  help 
at  hand  from  farmers.  It  is  almost  impos- 
sible for  holidays  and  Sundays  to  pass  with- 
out trouble  somewhere  on  the  ride.  It  is 
then  that  she  takes  over  and  summons  aid, 
tirelessly  calling  until  she  gets  enough  help. 

Because  in  this  northwest  county,  the  sea- 
sons are  short  and  a  lot  of  production  is 
crammed  into  a  few  months,  a  farmer's 
temper  is  often  short.  Squabbles  over 
water  are  the  ditchrider's  dread.  He  must 
be  qualified  to  measure  water  equitably,  but 
more  important,  he  must  be  cool-headed 
and  able  to  make  fair  decisions  quickly. 
He  must  know,  too,  where  his  authority 


I'luttit  Im  Slnnlt  i/  It'imin  H««<  n.   l\<  <it"n   I 

Mrt.  1 1,  ,  I.  i*  thr  hitmf  front  tnnihlr  thimtrr. 

stops,  and  the  funnel'-,  responsibility  lo- 
gins. Many  a  ditehridrr  has  bit  his  lip  in 
silence  and  gone  about  lii>  business  of  de- 
livering water,  knowing  that  to  give  extra 
to  one  farmer,  means  taking  extra  from 
another.  Many  have  spent  sleepless  nights 


after  hard  days,  trying  to  figure  out  some 
way  of  settling  a  matter  that  seemed  impos- 
sible of  solution. 

And  so  the  short  summer  blends  into  fall. 
The  water  runs  smoother  and  cleaner  and 
clearer.  A  quiet  stillness  conies  over  the 
land.  Asters  grow  down  close  to  the  water, 
and  in  the  low  place  behind  the  fill,  cattails 
grow  tall  and  willowy,  and  a  red-winged 
blackbird  tilts  atop  a  heavy  brown  spike. 
From  his  highway  on  the  ditchbank  the 
ditchrider  looks  out  over  the  lush  green  of 
the  potato  fields  waiting  for  a  killing  fi<>-t. 
From  over  the  brow  of  the  hill,  comes  tin- 
faint  whirr  of  a  thresher  and  a  thin  cloud 
of  chaff  blows  lazily  in  the  soft  air.  Stacks 
of  alfalfa  hay  dot  the  horizon  and  give  off 
a  musty  fragrance.  Already  the  daily  or- 
ders for  water  are  dwindling.  The  water 
in  the  canal  is  getting  lower.  Soon  the 
phones  will  silence.  Soon  the  beet  trucks 
will  be  rumbling  down  the  highway.  Soon 
the  ditchrider  will  go  out  some  morning  and 
find  a  thin  crust  of  ice  on  a  pool  of  water 
left  in  a  low  place  in  the  canal.  Soon 
comes  his  rest. 


About  the  Author 

I  I  MM  Hill  Neal  says  about  herself:  "I  am  by 
education  a  school  teacher  with  the  heart  of  a 
farmer. 

"Those  hours  of  courting  that  resulted  in  my 
marriage  to  Ed  Neal,  were  spent  mainly  on  a 
ditrhbank,  for  water  was  short  on  Lost  River  that 
Minimer  and  had  to  be  measured  carefully  and 
doled  out  sparingly.  When  the  river  bed  ihttwed 
dry  gravel,  we  look  off  on  a  honeymoon  that  in- 
cluded all  of  the  irrigation  projects  in  the  neigh- 
borhood of  Yellowstone  Park. 

"Not  including  the  4  years  spent  at  the  Univer- 
sity of  Idaho  where  my  husband  polished  off  his 
education,  we  have  lived  in  the  'water  business'  and 

il-  pt-oplr  an r  people.  For  five  years.  I  wrote 

a  column  in  the  weekly  paper  published  at  Aber- 
drrii.  where  he  was  manager  of  the  Aberdeen 
Springfield  Canal  Co.  But  my  greatest  pride  lie« 
in  my  family  of  three  boys  and  a  girl,  with  stair- 
-t.-p  ages  of  15,  16, 17,  and  20." 


Partner*,  teuton  after  teaium. 

I  MI    KM  i  v\mi<>\  ERA 


BRAHMAN  CATTLE 


I'httto  by  L'liarltx  A.  Am'//.  Jr.,  Kfyivn  V 


As  a  good  investment,  ranchers  of  the  Southwest  recommend 
these     descendeiits     of     the     sacred     white     bulls     of     India 


DOWN  IN  THE  SEMITROPICAL  Lower  Rio 
Grande  Valley  of  Texas,  almost  1,800 
miles  from  the  Continental  Divide  in  south- 
west Colorado  where  the  Rio  Grande  begins 
its  wandering  course  through  New  Mexico 
and  Texas  to  finally  spill  in  the  Gulf, 
Brahman  cattle  sweat,  shake  off  flies  with  a 
shimmy  of  their  thick  hides,  multiply  them- 
selves, and  add  dollars  for  their  owners 
with  less  bother  than  it  takes  to  tell. 

Brahman  breeders  and  the  ranchers,  who 
range  the  descendants  of  individuals  im- 
ported from  their  native  India,  take  issue 
with  the  expression  "as  wild  as  a  Brahman 
steer." 

Brahman  cattle  may  be  "as  wild  as  a 
Brahman  steer,"  or  as  meek  and  lovable  as  a 
dowager's  pet  cat.  It  all  depends  upon  the 
circumstances.  On  the  range,  where  wolves 
and  coyotes  lurk  to  nab  new-born  calves, 
wildness  and  a  vicious  personality  are  as- 
sets. But  in  the  feed  lots,  up  close  to  the 
ranch  house,  in  the  show  ring — wherever 
Brahmans  are  treated  kindly,  they  are  as 
affectionate  as  a  Collie  pup.  Give  a  tame 
Brahman  half  a  chance  and  he'll  eat  the  shirt 
off  your  back,  or  wash  your  neck  and  ears 
with  his  moist  tongue. 

Brahmans,  because  of  their  agility  and 
their  refusal  to  be  pushed  around,  are  used 
in  rodeos  to  thrill  blood-thirsty  spectators 
demanding  action.  Many  cowboy  rodeo 
|>ci  formers  have  left  their  saddles  empty  in 
the  old  corral  and  prematurely  joined  their 
partners  on  the  Range  Beyond  the  Sky,  be- 
cause they  zigged  when  they  should  have 
zagged  near  a  Brahman  steer. 
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There  are  many  breeds  and  types  of 
Brahman  cattle.  The  term  "Brahman 
cattle"  is  about  as  generic  and  broad  as  the 
word  "horse."  Each  original  breed  de- 
rived its  name  from  the  district  in  India  in 
which  it  was  bred.  Moreover,  several  dis- 
tinctive breeds  have  been  developed  in  the 
Lower  Rio  Grande  Valley  and  the  Texas 
Gulf  Coastal  Plains  area  by  crossing  the 
Brahmans  with  English  breeds,  including 
Herefords,  Aberdeen  Angus,  and  Short- 
horns. The  progeny  of  the  first  cross  is 
often  bred  back  to  the  purebred  bull  of  Eu- 
ropean origin.  The  King  Ranch  in  Texas 
has,  by  crossing  Brahmans  with  Short- 
horns, developed  a  strain  that  has  achieved 
the  status  of  a  new  breed  known  as  Santa 
Gertrudis.  By  crossing  Brahmans  with 
Shorthorns,  this  breeding  resulted  in  re- 
moving the  Brahman  humps.  Earlier 
crosses  were  made  with  Brahmans  and 
Herefords,  and  the  offspring  were  called 
Bradfords. 

The  offspring  of  crossbred  cattle  have  the 
vigor  and  vitality  of  the  Brahman  and  the 
additional  beefiness  of  the  English  breeds. 
They  are  sleek,  short-haired,  with  loose, 
mellow  hides.  The  hybrid  animal  is  quick 
maturing  and  fattens  rapidly.  They  are 
good  feeders  as  well  as  excellent  range  beef 
stock. 

The  Brahman  is  believed  to  be  the  oldest 
of  all  breeds  of  cattle,  and  it  is  said  that 
more  than  half  of  all  the  cattle  in  the  world 
are  either  Brahman  or  possess  some  Brah- 
man blood.  White  bulls  of  the  breed  are 
regarded  as  sacred  by  the  Brahman  caste 


of  India,  where  they  are  associated  with  the 
Hindu  divinity,  Brahma.  The  cattle  have 
endured  the  famines  of  India  and  other 
countries.  Nature  obviously  fortified  them 
with  certain  features  to  withstand  heat  and 
ward  off  insects  and  other  pestilences  which 
affect  other  breeds  of  cattle. 

Contrary  to  the  claims  of  any  chamber  of 
commerce,  it  does  get  hot  along  the  Border 
and  in  the  Lower  Rio  Grande  Valley.  But 
the  hotter  it  gets,  the  better  the  Brahmans 
like  it.  Fact  is,  Brahmans  nearly  always 
rest  in  the  sun.  Mother  range  cows  drop 
their  calves  in  areas  where  they  can  observe 
the  terrain  from  all  directions  and  where 
they  can  keep  their  babies  in  the  sun.  More- 
over, there  are  no  better  mothers  in  the  ani- 
mal kingdom.  When  mother  cows  go  for 
water  or  feed,  they  summon  other  cows  to 
stand  guard  by  the  babies.  When  attacked 
by  a  predatory  animal,  the  mother  Brahman 
spreads  her  legs  over  the  calf  and  rips  the 
attacking  beast  to  shreds  with  her  horns. 

Beef  Producers 

Brahmans,  produced  primarily  for  beef, 
have  a  very  high  dressing  percentage  of 
meat,  well  covered,  with  evenly  distributed 
fat.  They  are  said  to  be  preferred  by  many 
packers  because  their  carcasses  contain 
more  marketable  meat. 

Other  attributes  of  Brahman  cattle  in- 
clude the  early  age  they  attain  marketable 
status,  the  uniformity  with  which  they  de- 
(Continued  on  page  141) 
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/   tKtltt    t>fl    *t'lltltt{    If  It  M  III  II*. •<  I  II.    Iflttillll    I 

Thi*  -/!<•<•/  iron  f»rm  preruHinly  used  in  lin- 
ing canal*  i*  mnr  providing  a  xubtlanlial 
riHi/  urer  her  head  fur  Mr*.  I.  I).  Liimberner. 

WHEN  the  Bureau  of  Reclamation 
is  authorized  to  build  a  dam  in  a 
desert,  a  reclamation  project  in 
a  wilderness,  or  opens  land  for  veteran  set- 
tlement, construction  workers,  irrigation 
farmers,  and  Bureau  employees  are  faced 
with  housing  problems  far  exceeding  those 
of  the  East.  For  when  "the  wide  open 
spaces"  of  the  West  reveal  no  shelter  for 
hundreds  of  miles,  then  reclamationists  get 
busy. 

If  private  facilities  are  not  available,  and 
local  interests  cannot  or  will  not  build  dwell- 
ings where  they  are  needed,  then  the  Bureau 
tries  to  provide  the  most  economical  and 
habitable  dwelling!  possible  for  its  employ- 
ees, who  rent  the  quarters  thus  made  avail- 
able at  fixed  rates  set  by  Interior  Depart- 
ment policy. 

The  Bureau  has  always  constructed  per- 
manent buildings,  sewers,  sidewalks  and 
other  utilities,  for  the  maintenance  staffs 
which  will  be  permanently  located  at  the 
construction  site.  Temporary  buildings 
are  erected  with  an  eye  toward  moving 
them  out  again,  and  using  what  can  be  sal- 
vaged for  another  project.  Nothing  goes 
to  waste  if  the  supply  people,  engineers,  and 
other  Bureau  of  Reclamation  employees  can 
help  it. 

But  the  postwar  housing  crisis  added  to 
the  Bureau's  already  complicated  reclama- 
tion program.  Shortages  of  materials,  la- 
bor, and  rising  prices  hit  the  Bureau  as  hard 
as  any  other  agency  in  the  country.  Recla- 
mation farmers  on  projects  lx*ing  con- 
-ti  in  leil.  or  already  built,  found  themselves 
faced  with  land — lots  of  land — but  no 
houses  for  the  returning  veteran,  his  wife 
or  family,  for  the  children  who  had  grown 
and  wanted  to  set  out  on  a  farm  of  their  own, 
for  the  jx-ople  from  the  Hast,  w-ho  recalled 
Horace  GreHey's  recommendation,  or  for 
those  who.  in  the  atomic  age,  were  seeking 
-ol.n  ••  in  the  -nil. 

Out  of  then*  emergencies  came  some  solu- 
tion- to  the  problem.  Commissioner  of 
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Trailer*  proved  the  "number  one  remedy"  in  providing  home*  for  irorker*  at 


Reclamation  Michael  W.  Straus,  speaking 
before  the  House  Subcommittee  on  Appro- 
priations this  spring,  mentioned  one  activity 
of  the  Bureau  which  helped  solve  the  hous- 
ing situation  for  many  people  in  the  recla- 
mation area,  especially  veterans  of  World 
War  II  who  are  now  homesteading  on  rec- 
lamation land,  or  employed  l>\  the  Bureau. 
Mr.  Straus  said.  "  *  the  Bureau 

was  specifically  requested  to  use  surplus 
Government  war  property  to  the  limit.  That 
policy  was  further  implemented  b\  the  Con- 
gress in  turning  over  to  the  Bureau  certain 
abandoned  Government-owned  JftpMMM 
War  Relocation  Authority  camps  and  a 
prisoner-of-war  camp.  \\  e  are  getting  full 
utility  out  of  this  otherwise  lost  pro|»-ii\. 
Outside  Denver  there  is  an  abandoned  war- 
surplus  Government-owned  ammunition 
loading  plant  into  which  we  are  moving  our 
engineering  headquarters  and  testing  hilm- 
ratory.  It  is  a  fortunate  arrangement  that 
gets  us  needed  space  in  otherwise  wasted 
properly  and  at  the  same  time  releases  mm- 
infni.il  space  in  crowded  Denver." 


Here  are  a  few  examples  of  the  hou-<-- 
hunting.  house-building,  salvaging,  and  con- 
\  I'M  ing  program  of  people  in  the  reclama- 
tion area. 

The  scarcity  of  building  materials  is 
u  "i  king  a  hardship  especially  on  new  set- 
tlers in  the  reclamation  area.  On  the  Roza 
Division  of  the  Yakima  project  in  south 
central  Washington  the  situation  is  particu- 
larly acute.  Mrs.  I.  I).  Uw&ergM  and  her 
husband  ingcnioii-K  -olveil  their  dillicullx 
l>\  tin  iiinu  iip-iilf  iloun  .mil  making  into  an 
annex  a  heavy  16-gauge  sheet  iron  fnnn 
used  in  concreting  a  canal  for  the  new 
72,000-acre  area.  The  forms.  10  feet  long 
and  9  feet  high,  are  practical!)  indestruct- 
ible. They  are  also  IxMtig  used  by  other 
of  the  Roza  as  chicken  houses, 
and  feed  sheds  and  as  other  farm 
buildings. 

Trailers 

The  ubiquitous  trailer  seemed  to  be  the 
most  widely  used  and  popular  answer  to 
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4  _  IT  ^          Camp  WillistHn  barracks  from  Boulder  City  now  serve  as  homes  for  Davis 

Dam  workers. 


I'hnln   till   11:  II   <i.   t,lil/n 

ion  of  the  Central  Valley  project  in  California. 


"Pre-fabs"   from   Hanford  atomic  plant   will   serve  as  homes  for  Columbia 

liasin  workers. 


the  housing  problem  throughout  the  recla- 
mation area. 

On  the  Columbia  Basin  project  in  Region 
I,  247  trailer  houses  were  obtained  from 
the  Federal  Public  Housing  Authority 
camps  in  Kennewick  and  Pasco,  Wash. 
Fifty  were  purchased,  the  remainder  leased 
for  the  use  of  veterans  and  their  families. 
The  trailers  were  trucked  to  the  Government 
town  of  Coulee  Dam  and  parked  in  four 
camps,  one  for  single  men,  three  for  families 
of  Bureau  personnel. 

Trailers  neatly  arranged  in  "streets," 
with  all  the  necessary  facilities  available, 
are  used  in  Region  II  for  Bureau  of  Recla- 
mation employees  at  Tracy,  Calif.  (Delta- 
Mendota  Canal),  and  Reedley,  Calif. 
(Friant-Kern  Canal).  Transient  agricul- 
tural laborers  and  construction  workers  live 
in  trailers  in  Lindsey,  Calif. 

Region  Ill's  housing  situation  is  far  from 
being  solved,  but  trailers  furnished  partial 
relief.  At  Davis  Dam  the  contractor  has 
set  aside  a  special  area  where  privately 
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owned  trailers  can  be  parked  and  connected 
to  all  the  necessary  utilities.  In  addition, 
the  contractor  has  50  units  available  for  rent 
to  veterans  only.  These  trailers  were  for- 
merly in  use  at  a  Navy  Depot. 

Region  IV  purchased  23  house  trailers. 
Eleven  are  in  use  in  the  Durango,  Colo., 
area,  4  in  the  Grand  Junction,  Colo.,  area, 
4  operating  out  of  Spanish  Fork,  Utah, 
and  3  for  drill  crews  at  Morgan,  Utah. 

The  Federal  Public  Housing  Authority 
supplied  trailer  camps  which  are  now  the 
makeshift  abodes  of  engineers  stationed  at 
the  Vernal,  Utah,  field  office.  Surplus 
trailers  formerly  used  to  house  war  workers 
at  west  coast  factories  are  now  used  by  em- 
ployees engaged  in  the  program  for  develop- 
ment of  the  Missouri  Basin  project. 

In  Region  VI  at  the  present  time  23  trail- 
ers are  being  used.  Six  are  located  near 
the  site  of  Angostura  Dam  in  South  Dakota, 
12  are  housing  Bureau  employees  at  the  Boy- 
sen  unit  in  central  Wyoming;  3  are  housing 
field  crews  engaged  on  activities  relating 


to  the  Lower  Marias  Unit,  in  northwest 
Montana;  and  2  are  being  used  as  living 
quarters  near  the  site  of  the  proposed  Yel- 
lowtail  Dam,  35  miles  south  of  Hardin, 
Mont.  In  addition,  Bureau  engineers  at 
Region  VI  headquarters  live  in  trailers. 

Salvaged  War  Surplus  Material 

If  there  is  an  abandoned  war  surplus 
camp  or  building  left  unwanted,  unin- 
habited and  unclaimed  in  the  reclamation 
area,  it  is  there  only  because  the  Bureau 
hasn't  found  it  yet  and  worked  out  some 
way  of  using  it  to  beat  the  housing  shortage. 
At  Ephrata,  Wash.,  project  officials  nego- 
tiated with  the  Army  and  later  with  the  War 
Assets  Administration,  for  several  hundred 
buildings  which  were  standing  idle  at  the 
Ephrata  Army  Air  Base.  Some  were  used 
on  the  spot,  and  others  were  moved  to  loca- 
tions where  they  were  needed  and  converted 
to  habitable  dwellings. 
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Photo  by  Joe  W.  Butler,  Region  VI 

Alexander  Burg  /ire*  in  a  tent  until  he  can  start  building  his  home 
at  Heart  Mountain. 


Phulu  by  Jut   If.  Hullit .  Itttjinn  I  / 

Log    cabin    homes    jrttm    the    Henboir    mini's    help    to    alleriate    the 

shortage. 


Resident  Bureau  engineers  set  up  offices 
in  the  former  headquarters  building  at  the 
air  base.  Motor  pool  buildings,  mainte- 
nance shops,  and  about  one-half  of  the 
base's  warehousing  facilities  were  put  to  use 
by  the  Bureau.  Hospital  wards  were  con- 
verted into  apartments  for  150  families  of 
Bureau  employees.  Fifty  more  apartments 
were  made  from  former  bachelor  officer 
quarters.  Two  former  civilian  dormitories 
were  occupied  by  single  men. 

The  former  aircraft  shops  building  was 
utilized  as  a  Bureau  carpenter  shop  for  pre- 
fabricating partitions,  closets,  and  other 
items  needed  in  making  living  quarters  out 
of  buildings  never  intended  as  such. 

Air  base  buildings,  once  used  by  mem- 
bers of  the  Women's  Army  Corps,  now 
house  construction  crews  of  a  contractor  at 
work  on  the  project  irrigation  system.  An 
adjacent  group  of  buildings,  including 
dormitories  and  a  former  Army  mess  hall, 
arc  being  used  by  another  contractor. 

Houses  which  were  once  occupied  by 
Army  and  civilian  personnel  at  the  Yuma 
Army  Air  Base  have  become  the  homes  of 
Bureau  employees  on  the  Gila  project  in 
Arizona.  Administrative  offices  have  been 
established  in  the  former  headquarters  of 
the  air  base  on  the  Yuma  Mesa  where  farms 
for  homestead  entry  by  veterans  are  being 
developed. 

Twenty-one  theater  of  operation  type 
buildings  from  the  Yucca  Army  Air  Base 
have  been  purchased  and  are  being  disman- 


tled and  transported  to  Davis  Dam.  Out 
of  these  wartime  structures  will  be  erected 
20  dwellings,  1  garage  and  fire  station  and 
1  dormitory  and  guest  house. 

As  work  started  on  Davis  Dam  last  spring, 
10  barracks  from  the  Army's  former  Camp 
Williston  in  Boulder  City,  Nev.,  were  moved 
by  the  Utah  Construction  Co.,  down  the  Col- 
orado River  to  provide  housing  for  the  men 
who  are  building  Davis  Dam.  I  See  Houses 
Over  the  Dam,  back  cover,  July  1946  ERA.) 

From  the  Hanford  atomic  energy  project, 
23  small  second-hand  prefabricated  dwell- 
ings went  to  Coulee  Dam.  One  hundred 
fifty  War  Housing  Project  homes  of  the  2-, 
3-,  and  4-bedroom  type  from  Vancouver, 
Wash.,  formerly  used  by  war  workers,  were 
dismantled  and  trucked  more  than  300  miles 
to  Coulee  Dam  under  private  contract, 
where  they  were  reassembled  by  Govern- 
ment forces.  An  additional  110  "demount- 
ables"  have  recently  been  transferred  from 
Vancouver  to  Coulee  Dam  to  meet  the  needs 
of  house-hungry  veterans  and  other  em- 
ployees working  on  the  project. 

To  alleviate  the  acute  housing  shortage 
in  Boulder  City,  Nev.,  the  Bureau  of  Recla- 
mation in  1942  and  early  in  1943  con- 
structed 100  portable  houses.  Many  of  the 
lots  on  which  these  "temporary"  houses 
were  built  have  been  landscaped  and  are 
abloom  with  planted  flowers  and  shrubs. 

Fifty  additional  "temporaries"  were  ac- 
quired from  Vancouver,  Wash.,  and  sent  to 
Boulder  City,  Nev.,  to  help  solve  the  still 


critical  housing  shortage  among  Bureau  of 
Reclamation  employees  in  Region  111 
headquarters. 

War  Relocation  Centers 

ERA  readers  are  already  familiar  with  the 
salvaging  of  buildings  and  surplus  material 
from  former  War  Relocation  Authority 
centers.  (See  The  Bureau  Reclaims  Its 
Own,  April  1947  issue.)  Veterans  are  al- 
ready beginning  to  live  on  their  farm  unii~ 
and  to  construct  their  farm  buildings  from 
salvaged  materials. 

At  Newell,  Calif.,  one-story  barracks 
originally  utilized  by  War  Relocation  Au- 
thority and  Army  personnel  in  the  WRA 
camp  at  Newell,  Calif.,  will  be  used  to  house 
transient  agricultural  workers.  These  bar- 
racks will  be  converted  to  small  apartments 
on  the  spot  and  will  not  be  moved.  Olln-r« 
will  be  torn  down  and  the  lumber  used  for 
building  homes  and  farm  building  in  tin- 
area  for  homesteading  veterans  on  the  Tule 
Lake  Division  of  the  Klamath  project  in 
California-Oregon. 

In  Region  I,  barracks  from  the  Hunt 
Relocation  Center  on  the  Minidoka  project 
in  Idaho  are  already  being  transported  to 
farms  in  the  area. 

Living  in  a  Grain  Bin 

How  would  you  like  to  live  in  a  grain 
liin?  The  people  at  Boysen,  Wyo.,  and 


(.ommodity     Credit     granarir*     in     ihr     /ir«»     •Inge     of     ntnrerslon, 

Hoysen.  tf'yn. 
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Affiirtalian  I'halo  (11     F.  Kr>:">'< 
Jitr   Paulson's   granary   house   after   conrersion    is   the  rnrv    .,/    his 

neighbors. 
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Photo  by  Joe  W.  Bulltr,  Region  VI 

Kingman  twins  play  in  front  of  their  dormer-tvindoioed,  storm-doored 
quon&et  home. 


Pass  the  ammunition- 


Terry,  Mont.,  have  no  objections,  and  Jo- 
seph Paulson  of  the  Lewis  and  Clark  irri- 
gation project  in  Williston,  N.  Dak.,  is  the 
envy  of  his  friends,  because  of  his  granary 
home. 

Twelve  Commodity  Credit  Corporation 
grain  bins  that  helped,  in  their  own  way,  to- 
ward winning  the  war,  are  now  serving  as 
houses  and  office  buildings  in  Region  VI. 

In  most  cases  a  single  bin  is  used  to  fill  the 
desired  purpose.  However,  additions  were 
made  to  the  houses  at  Boysen  out  of  mate- 
rial salvaged  from  the  WRA  Center  at  Pow- 
ell, Wyo. 

The  granaries,  14  feet  wide,  24  feet  long, 
and  10  feet  high,  were  constructed  in  pan- 
els bolted  together,  making  it  possible  to 
dismantle  the  structures  with  a  minimum  of 
effort.  Each  roof,  with  a  4-foot  gable,  was 
in  one  unit.  In  order  to  hold  the  great 
weight  of  the  grain,  the  bins  were  rein- 
forced on  the  inside  with  2  by  6-,  2  by  8-,  and 
4  by  4-inch  beams,  which  now  serve  as  main 
braces  for  the  house  structures,  making  them 
consideraby  stronger  than  most  residences. 

Mr.  Joseph  Paulson,  a  reclamation 
fanner  on  the  Lewis  and  Clark  irrigation 
project,  started  in  the  summer  of  1946  to 
build  his  home,  using  a  commodity  credit 
granary  as  a  basis  for  building  operations. 
The  granary  is  now  the  living  room  14  by 
24  feet,  with  an  open  brick  fireplace  and  a 
large  plate  glass  window.  The  east  wing, 
housing  the  bedroom,  bath  and  kitchen- 


dinette,  was  added  from  new  material. 
Mr.  Paulson,  last  January,  figured  that  his 
grain-bin-home  would  cost  about  $3,750. 

Buildings  used  during  World  War  II  to 
house  Civilian  Public  Service  assignees 
(commonly  known  as  "conscientious  objec- 
tors") are  being  used  as  resident  buildings 
for  Region  VI  employees  engaged  in  activi- 
ties on  the  Angostura  Unit  of  the  Missouri 
Basin  project  where  construction  is  now 
under  way.  The  original  camp,  located 
near  the  site  of  Deerfield  Dam  on  the  Bu- 
reau of  Reclamation's  Rapid  Valley  project 
in  South  Dakota,  consisted  of  6  temporary 
cabins,  a  permanent  house,  laboratory 
building,  shop,  storehouse  and  two  garages. 
The  buildings  were  dismantled  during  the 
early  part  of  1946  and  moved  to  Hot 
Springs,  S.  Dak.  Along  with  additional 
material  salvaged  from  buildings  at  the 
vacated  Heart  Mountain  Relocation  Center 
in  northwestern  Wyoming,  these  were 
merged  into  a  housing  project,  consisting  of 
18  two-bedroom,  2  three-bedroom,  and  5 
duplex  resident  structures,  a  concrete  test- 
ing laboratory  and  an  office  building. 

Mining  Camps 

Chromite  mining  camps  where  vital  sup- 
plies were  produced  during  World  War  II. 
are  being  used  in  Regions  IV  and  VI  to  fill 
essential  needs  in  the  gigantic  construction 
effort  of  developing  the  Colorado  and  the 
Missouri  Basin  projects. 


Photo  by  Wm,  S.  Russell,  Region  III 
and  build  a  house,  says  Navy  veteran  Walsh. 


Log  cabins  and  frame  buildings,  con- 
structed to  withstand  the  rigorous  climatic 
conditions  prevailing  in  the  higher  altitudes 
of  the  Beartooth  Mountains,  originally  used 
to  house  workers  and  administrative  per- 
sonnel engaged  in  taking  chromite  from  the 
Benbow  Mines  near  Dean,  Mont.,  are  being 
moved  to  Billings,  Mont.,  where  preference 
will  be  given  to  veterans  of  World  War  II 
employed  by  the  Bureau. 

Quonsets 

Quonset  Huts,  named  for  Quonset  Point, 
R.  I.,  where  they  were  first  developed  on  a 
wide  scale  and  manufactured  for  our  fight- 
ing forces,  reappear  in  many  guises  on  sev- 
eral Bureau  of  Reclamation  projects  in  the 
West. 

Two  hundred  of  these  arched,  steel- 
ribbed  huts  are  being  used  for  various  pur- 
poses on  the  Columbia  Basin  project.  The 
majority  have  been  converted  into  family 
dwelling  units  and  men's  dormitories. 
Each  of  the  dwelling  units  has  a  16  by  20 
living  room,  a  combination  kitchen  and 
dinette,  a  utility  room,  two  bedrooms,  and 
bath.  The  Government  camps  at  Coulee 
City  and  the  Potholes  dam  site  are  Quonset 
villages. 

Quonset  huts  obtained  from  the  War 
Assets  Administration  by  Region  VI  are  20 
by  100  feet,  and,  where  used  for  residences, 
have  been  divided  into  duplex  apartments. 


Photo  by  Norton  T.  Novitt,  Region  VII 

At   home   in    a    former   prisoner   of   tear    camp.      Youngsters    build 
miniature  project  while  their  dads  work  on  Enders  Dam. 


Photo  by  Paul  E.  Norine,  Region  IV 

Home   teas   once  like   this  for  the   Gillman   family.      Today   it's   a 
chicken  house. 
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Prisoner-of-War  Camp 

There  are  a  few  tell-tale  signs  at  the  Bu- 
reau's offices  in  Nebraska  which  reveal  the 
source  of  their  housing  facilities.  Flood- 
lights remain  on  the  roofs  of  some  of  the 
l.iiiMin::-.  providing  street  lighting,  and  re- 
minding the  inhabitants  that  this  was  a 
former  prisoner-of-war  camp,  which  accom- 
modated 3,000  German  POW's.  Here  and 
there  are  reminiscent  signboards,  some  be- 
ing used  by  young  boys  constructing  minia- 
ture reclamation  projects  with  "spillv\a\s 
labeled  "Military  Police."  A  wartime  wa- 
ter tower  looks  on  like  a  guardian  sentinel. 
as  prisoner-of-war  barracks  are  dismantled, 
reconverted,  and  parts  of  the  buildings  are 
transported  80  miles  from  Indianola  to  Im- 
perial, Nebr.,  for  reassembly  into  housing, 
for  workers  building  Enders  Dam. 

The  District  Engineer's  Office  of  the 
Frenchman-Cambridge  Unit  of  the  Missouri 
Valley  project,  moved  right  into  the  area  of 
the  former  POW  camp.  Previously,  the  en- 
gineers had  been  quartered  in  the  Memorial 
Auditorium  at  McCook,  Nebr.  Some  of  the 
buildings  were  remodeled  on  the  spot  into 
apartments  and  office  space  for  Bureau  per- 
sonnel. Others  were  dismantled  for  use  as 
construction  material.  Former  barracks 
were  turned  into  two  buildings  to  serve  as 
quarters  for  the  Soils  Laboratory  and  the 
Survey  Office. 

A  20-  by  30-foot  section  of  a  barracks 
building  was  moved  and  attached  to  the  gar- 
age for  office  and  storage  space. 

The  people  at  Indianola  are  not  at  all 
depressed  by  their  environment.  This 
spring,  employees  of  the  district  office 
could  be  seen  marching  en  masse  to  their 
garden  plots,  and  in  April  they  enjoyed  their 
rirst  all-camp  dance  and  entertainment  at 
the  recreation  hall  of  the  camp— formerly 
the  POW  theater  building. 


It,.,.,,,  hul  far  /mm  nut  in  Mr*.  1+tH? 
..  i.  in  hrr  rom/tirlahlf  Itntrmrnt  rntArnrf. 
Thf  lilllf  Mflirnt  arr  Knlirrt.  KalMrrn,  anil 
t.arnt.  l.a  Itran  anil  Hatlilr  tcrrrn'l  h»n\r 
i.  /•• -ii  i'n.  pirlurr  teat  lakrn. 
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Ammunition  Cases 

To  Vi\\  veteran  Charles  H.  Walsh,  of 
Logandale,  Nev.,  goes  a  salute  for  his 
method  of  meeting  the  housing  problem. 
He  built  a  house  of  50-caliber  shell  cases, 
«ui  his  10  acres  of  land  near  the  shores  of 
Lake  Mead  at  Overton,  Nev.  Mr.  and  Mrs. 
Walsh,  their  children,  Susannah,  age  5,  and 
Donny,  age  2,  are  now  living  in  their  new- 
bungalow,  made  out  of  500  empty  ammuni- 
tion boxes  from  the  Las  Vegas  Army  Air 
Field — where  thousands  of  aerial  gunners 
had  been  trained  during  the  war.  The  housa 
is  modern  in  every  respect.  Electricity 
from  Hoover  Dam  furnishes  power  for 
domestic  needs,  and  as  Walsh  said,  to  a 
Bureau  of  Reclamation  representative  re- 
cently, "This  is  one  way  of  meeting  the 
housing  problem.  With  a  couple  of  coats 
of  paint  on  the  exterior  it  will  serve  our 
needs  very  well." 

CCC  Camps 

Barracks  once  used  by  members  of  the 
Civilian  Conservation  Corps  at  Palisades, 
Colo.,  were  converted  into  six  apartment 
houses  at  a  cost  of  about  $1,200  each,  for 
Region  IV  engineers  and  their  families. 

Area  Engineer  C.  H.  Jex,  at  Grand  Junc- 
tion, Colo.,  has  this  to  say  about  the  CCC 
apartments  at  Palisade:  "This  office  is  very 
proud  of  the  apartments  at  Palisades  and 
feel  they  serve  a  very  good  purpose  in  hous- 
ing of  engineer  veterans.  The  familie- 
occupying  them  are  very  happy  with  the 
modern  way  they  have  been  fixed  up  and 
the  result  is  reflected  in  their  work.  Also. 
the  nominal  rent  of  $20  a  month  will 
enable  the  Bureau  to  liquidate  the  cost  of 
conversion  in  3  or  4  years." 

Denver  "Co-op" 

In  crowded  Denver  it  appeared  that  the 
problem  of  locating  office  space  had  been 
solved  when  the  Remington  Arms  plant  out- 
side the  city  limits  was  declared  surplus  by 
the  Public  Buildings  Administration,  which 
assigned  part  of  the  plant  to  the  Bureau  for 
use  as  a  Federal  center.  Converting  these 
factory-type  structures  into  offices  presented 
some  difficulties,  but  the  location  of  the 
buildings  complicated  the  already  critical 
Iiiolilem-  of  transportation  and  housing. 
To  meet  the  situation  a  group  of  KM)  cm 
plovers  bandrd  together  and  purchased  160 
.n  ic-  of  land  clow  to  the  new  offices.  Some 
of  llic  reclamation  engineers  inaili-  j;ooil  u-c 
of  thrir  professional  knowledge  to  plot 
In. MM-  -itc-.  Preliminary  work  is  already 
well  under  way  on  the  construction  of 
-i  icd-.  -idewalk-.  water  and  srwage  »ys- 
tem».  and  many  other  features  demanded  by 
a  modern  community.  This  is  not  a  tern- 
|Mirary  wartime  or  |M>Mwar  emergency  dc- 
velopment.  The  employers  have  proudly 
given  it  a  name.  Glrnnon  Heights.  Inc..  and 
expound  the  advantages  of  thrir  cooperative 
plan  which  enables  thr  employers  to  own 


their  own  homes,  have  a  gorgeous  view  of 
the  Rocky  Mountains,  grow  fresh  fruits  and 
vegetables  in  their  own  gardens,  and  have 
space  for  their  children  to  grow  and  play. 

Another  plan — a  cooperative  employee 
housing  register — resulted  in  finding  homes 
for  approximately  50  Bureau  families. 
Each  employee,  for  50  cents,  could  avail 
himself  of  the  facilities  made  available. 
u  liich  included  display  and  classified  adver- 
tising in  local  and  suburban  newspapers, 
spot  radio  announcements,  and  a  direct-mail 
campaign  to  all  apartment-house  owners  and 
real-estate  agencies. 

A  classic  example  of  cheerfully  puttini; 
u|i  \\  iih  abject  living  conditions  until  build- 
in?:  materials  and  labor  become  available 
is  that  of  the  family  of  John  W.  Gillman  of 
Orem,  Utah,  son  of  James  W.  Gillman.  pre-i- 
dent  of  the  Provo  River  Water  Users  Asso- 
ciation. Mr.  and  Mrs.  Gillman  and  their 
daughters,  10-year-old  twins  Karem  and 
karmen,  and  2-year-old  Audrey,  moved 
into  an  ancient,  unpainted  frame  shack  in 
1942  and  lived  there  until  they  could  start 
building  a  modern  brick  home  a  year  ago. 
They  moved  in  last  fall  and  are  happily  look- 
ing forward  to  the  1947  irrigation  season  on 
their  40-acre  irrigated  farm  and  orchard 
on  the  Provo  Reservoir  Canal,  fed  by  Deer 
Creek  Reservoir.  And  whal  of  their  for- 
mer "home"?  It  serves  as  a  brooding 
house  for  babv  chick-. 

Cellar  Dwellers 

Project  farmers  in  Utah,  Nevada,  and 
\\e-iern  Colorado,  have  for  the  most  part 
managed  during  the  scarcity  of  housing  ma- 
terials and  labor  by  "doubling  up."  In 
Utah,  however,  a  custom  of  comparati\cl\ 
long  standing,  engaged  in  by  thrifty  farnici  -. 
«ho  believe  in  "pay  as  you  go,"  have  -aved 
the  day  for  many  a  family,  both  nonvrtrran 
and  veteran.  It  is  the  practice  of  construct- 
ing a  concrete  basement,  throwing  a  tempo- 
rary roof  over  it.  and  living  therein,  until  re- 
ceipt of  the  next  crop  money  with  which  ID 
build  the  rest  of  the  house.  During  the 
housing  shortage,  couples  finding  thcmsclvc- 
unable  to  get  either  materials  or  labor  after 
Belting  the  basement  "poured."  lived  in  the 
ha-emenls  as  an  absolute  necessity,  and 
sometimes  in  rebellion  against  high  cost  of 
materials. 

A  familv  quite  lv  pieiil  of  the  "cellar  dwell- 
er-" arr  the  \A'\{->\  Niel-en-'  who  operate  a 
small  irrigated  berry  farm  and  orchard  on 
the  Provo  River  project.  Situated  a  few 
mile-  ii,. illi  of  Provo.  on  Higlit\:iv  <>\.  which 
lead-  to  Salt  Lakr.  their  "home."  since  1'MI. 
ha-  been  four  basement  room-  which  ihcv 
built  in  the  spring  of  the  \rar  and  B1OVM 
into  that  fall.  A  spic  and  span  hou-ckcc|ici. 
|iclitc  MT-.  Niel-en  has  made  the  compara- 
tivelv  small  quarters  nmrr  than  do  for  their 
balanced  familv  of  two  bovs.  l.aMean  11 
Robrrt  9,  and  two  girls.  Carolyn  6  and  Kath- 
leen. \<>  months.  Now.  that  more  building 
materials  are  availabr.  Mr.  Nielsen  plans 
either  to  complete  his  home  or  move  to  one 
ready  madr. 

THE  RECLAMATION  ERA 


PROGRESSIVE  FARMERS  MAIN- 
TAIN CLEAN  FIELDS  TO  PRO- 
DUCE THE  GREATEST  QUANTITY 
AND  THE  BEST  QUALITY  AT  THE 
LOWEST  COST 


by  J.  T.  Maletic,  Soil  Technologist 

Region  VII,  Denver,  Colo. 
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WEEDS  cost  the  American  farmer  an 
estimated  average  monetary  loss  of 
$450  a  year.  During  the  war,  weed  control 
was  curtailed  and  the  farmer's  loss  due  to 
weeds  increased.  Shortages  of  labor, 
chemicals,  and  machinery  added  to  the 
usual  difficulties  facing  the  farmer  in  con- 
trolling the  spread  of  noxious  weeds.  Con- 
trols for  preventing  the  dissemination  of 
weeds  in  seeds  and  livestock  feed  were  re- 
laxed. The  farmer,  under  pressure  to  pro- 
duce record  crops  at  record  speed,  could  not 
always  be  too  discreet  about  the  quality  of 
seed  and  livestock  feed.  As  a  result,  nox- 
ious weeds  kept  spreading,  and  the  farmer 
kept  losing.  Today  the  shortages  and  pres- 
sures are  lessening  and  a  campaign  against 
weeds  is  on.  Introduction  of  new  chemi- 
cals, enactment  of  better  State  weed  laws,  a 
fuller  realization  of  the  weed  menace,  use 
of  new  machinery  (especially  in  sugar-beet 
growing),  and  the  increasing  interest  of 
farmers  in  weed  control  are  resulting  in  a 
vigorous  postwar  fight  against  weeds. 

The  Bureau  of  Reclamation's  sound 
movie,  Fighting  Weeds,  will  aid  the  farmer 
in  planning  his  battle  against  weeds.  This 
film  covers  many  known  practices  of  weed 
control  that  have  been  proved  practical.  As 
yet  information  covering  the  use  of  2,  4-D 
is  not  included;  however,  as  this  chemical 
and  other  new  methods  take  their  place 
among  other  proven  control  practices,  new 
footage  will  be  added.  The  film  is  directed 
primarily  to  the  irrigation  farmer;  however, 
it  is  also  an  excellent  film  for  the  dry-land 
farmer  located  on  future  project  areas. 
Here  is  the  story  of  weed  identification, 
prevention  and  eradication  as  told  by  this 
film. 

Identification 

You  have  to  know  your  weeds  before 
you  can  know  how  to  control  and  eradicate 
them  properly.  Weeds  are  classified  ac- 
cording to  length  of  life,  as  follows: 
Annuals,  biennials,  and  perennials. 

ANNUALS  are  plants  which  start  from  seed 
in  the  spring,  summer,  or  early  fall,  and 
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complete  their  entire  life  cycle  in  1  year. 
They  usualy  have  a  small  root  system  and 
produce  an  abundant  crop  of  seeds,  some 
of  which  retain  their  ability  to  germinate 
for  several  years.  Common  weeds  in  this 
group  are  Russian  thistle  and  sunflower. 

BIENNIALS  are  plants  which  complete  their 
life  cycle  in  2  years.  These  plants  produce 
only  roots  and  leaves  the  first  year  but  build 
up  a  large  reserve  food  supply.  The  sec- 
ond year  they  produce  flowers  and  seeds. 
Burdock,  mullen,  white,  and  yellow  sweet 
clovers,  and  wild  carrot  belong  to  this  group. 

PERENNIALS  are  plants  which  live  three 
or  more  years.  They  are  subdivided  into 
simple  and  creeping  perennials.  Simple 
perennials  reproduce  only  by  means  of 
seeds.  They  generally  have  large  tap  roots 
such  as  curled  dock  and  dandelion  but  may 
have  fibrous  roots,  like  Rugel's  plantain. 
Creeping  perennials  reproduce  by  creeping 
rootstocks  or  underground  stems,  as  well  as 
seeds.  Some  of  the  most  troublesome  weeds 
belong  to  this  group;  for  example,  field 
bindweed,  Canada  thistle,  white  top.  Rus- 
sian knapweed,  and  leafy  spurge.  The  film 
advises,  "When  in  doubt  about  the  type  of 
weed,  consult  the  county  agent;  and  never 
initiate  a  control  or  eradication  program 
until  the  weeds  are  properly  identified." 

Prevention 

To  start  an  effective  program  of  prevent- 
ing weed  growth,  get  at  the  source  of  weed 
seeds.  Some  means  by  which  weed  seeds 
are  spread,  include: 

1.  Crop  seed. 

2.  Wind. 

3.  Streams    and    irrigation    distribution 
systems. 

4.  Domestic  and  wild  animals. 

5.  Farm  equipment,  and  other  vehicles. 

6.  Screenings,  forage,  and  other  feeds  for 
livestock. 

7.  Persons'  clothing. 

8.  Moving  livestock  from  weed-infested 
areas. 

Once  you  know  where  the  weeds  come 
from,  active  steps  can  be  taken  to  prevent 


weed  seed  dissemination.  You  can  (1) 
plant  only  certified  weed-free  seed;  (2) 
mow  or  burn  weeds  in  the  bud  stage;  (3) 
control  perennial  weeds;  (4)  establish 
grasses  and  other  weed  competing  plants  on 
ditch  banks  (just  as  you  would  prepare  a 
pasture)  ;  (5)  use  cattle  guards  if  ditch- 
banks  are  used  for  pasture;  (6)  increase 
ditchbank  pasturing  and  reduce  operations 
costs  by  removing  willow  and  other  weed 
growth;  (7)  avoid  over-grazing  ditchbank 
pastures;  (8)  clean  weed  seeds  from  cloth- 
ing before  leaving  infested  fields;  (9)  clean 
weed  seeds  from  thrashing  and  other  farm 
equipment  before  entering  clean  fields;  (10) 
grind  screenings  finely  before  feeding,  and 
(11)  hold  cattle  in  corrals  several  days  be- 
fore transferring  them  to  clean  areas. 


Department  of  Agriculture  photo 
Man-size  Russian  knapweed  in  orchard. 
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Eradication 

The  best  methods  of  controlling  weeds 
will  vary  for  different  areas  due  to  differ- 
ences in  soil  texture,  soil  fertility,  water 
table,  climate,  etc.  Frequent  cultivations 
known  as  "clean  cultivation."  or  shoot-cut- 
ting at  regular  intervals,  usually  about  every 
tin i-r  weeks,  is  the  most  economical  control 
for  some  weed  patches.  For  sonic  weed-. 
such  as  field  bindweed,  cultivation  will  have 
to  be  continued  over  a  period  of  2  or  3  years. 
The  choice  of  the  implement  depends  upon 
the  size  of  the  infested  area  but  the  cutting 
blades  used  should  overlap  sufficiently  to 
prevent  skipping  any  of  the  weed  shoots. 
If  the  patches  are  too  large,  or  whole  fields 
are  infested,  and  you  find  you  cannot  afford 
to  cultivate  them,  plant  a  smother  crop,  or 
winter  grain,  and.  keep  the  crop  in  good 
growing  condition.  If  grain  or  other  early- 
maturing  crop  is  planted,  shootcutting 
should  be  practiced  for  the  remainder  of  the 
growing  season  after  harvesting  the  crop. 

For  small  patches,  where  it  is  imprac- 
ticable to  ure  the  cultivation  method,  chemi- 
cals may  be  employed.  Sodium  chlorate  is 
the  cheapest  chemical  to  use  in  some  in- 
stances, particularly  noncultivated  areas, 
but  it  must  be  remembered  that  it  may  ster- 
ilize the  soil  for  several  years.  Caution 
must  be  exercised  in  using  chlorate  due 
ta  its  highly  inflammable  nature.  Make 
applications  in  the  fall  to  take  advantage  of 
the  winter  rains.  In  general,  sodium 
chlorate  is  applied  at  the  rate  of  5  to  7 
pounds  per  square  rod.  For  small  patches 
of  weeds,  carbon  bisulphide  has  been  found 
to  be  very  effective  and,  while  it  is  more  ex- 
pensive, it  does  not  sterilize  the  soil.  It  is 
recommended  that  a  weed  gun  built  for  the 
purpose  be  used,  and  that  2  ounces  of  the 
chemical  be  injected  into  the  soil  at  18-inch 
intervals.  It  should  be  applied  at  a  depth 
of  from  4  to  6  inches  depending  on  the 
ty|K-  of  soil  and  other  factors. 

Weed-  -pread  li'<e  an  epidemic  disease. 
Like  a  disease,  an  ounce  of  prevention  is 
worth  a  pound  of  cure.  Weed  surveys  are 
showing  that  weeds  are  taking  over  more 
and  more  territory.  The  area  of  infested 
land  is  definitely  increasing.  To  help  farm- 
ers combine  their  wrrd-rontrol  efforts,  many 
of  the  States  have  enacted  weed  laws  that 
provide  for  the  formation  of  weed  disli  n  i- 
l)i«trict  organization  assures  a  district-wide 
eradication  program.  I'nder  district  or- 
ganization, weed  control  I-  conducted  on 
farm  land,  roads,  railroad  right-of-ways. 
ditches,  and  other  areas  within  tin-  weed  di-- 
trirt.  The  method  of  financing  weed  con- 
trol district  programs  varies  with  individual 
State*. 
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arlirlr  i\  Intnl.  U'ii.\  i>n><lnrr<t  lit  thr  Hram  h  nl 
Operation  anil  \lntntrnanrc  of  the  Hurrnn  ,>t 
Reclamation  in  n>,,jinnltHn  uith  .S/«/r  Agnail 
tural  Kxptriment  Station*  anil  f'nleral  agrn<  ir\. 
I  Kfuft  of  film  are  aiailalilr  u;nm  'n/nr\l  In  thr 
Regional  IHrerlori.  Hureau  of  Rerlo.ma.tinn.  <H 
H»i\r.  Idaho;  Sairnmrnlo,  f.'o/i/. ;  Boulder  I  Hi. 
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Hilling*  Mont.;  or  Denter,  Colo. 
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International  Engineering 

Australia — 

Mr.  Ian  Langlands.  Officer  in  Charge  of 
the  Building  Materials  Research  Section  of 
the  Australian  Council  for  Scientific  and 
Industrial  Research,  recently  completed  ar- 
rangements while  in  the  Denver  office  for 
having  a  student  research  member  of  his 
staff  take  a  course  in  practical  training  in 
that  office.  Mr.  Langlands.  who  ha-  re- 
turned to  Australia,  will  name  the  student 
in  the  near  future  who  will  receive  -everal 
months  training  in  the  concrete  research  lab- 
oratory. 

China — 

Eight  Chinese  engineers  recently  reported 
to  the  Denver,  Colo.,  office  for  assignment  to 
the  sections  planning  the  important  Yangt/e 
Valley  project.  The  men  were  made  avail- 
able by  the  Chinese  Government,  all  being 
qualified  graduate  engineers  with  some  ex- 
perience. The  Yangtze  Gorge  is  the  project 
for  which  internationally  known  Dr.  John 
L.  Savage,  formerly  the  Bureau's  Chief  De- 
signing Engineer,  drew  up  the  preliminary 
plans  under  the  auspices  .>f  the  State  De- 
partment at  the  request  of  the  Chinese 
Government. 

Egypt- 
Mr.  S.  0.  Harper,  former  Chief  Engineer 
of  the  Bureau  of  Reclamation,  has  recently 
returned  from  Egypt  where  he  has  been 
serving  as  a  consultant  to  that  government 
in  connection  with  the  proposed  raising  of 
the  Aswan  Dam  on  the  Nile  River.  His 
services  were  obtained  through  the  I  nited 
States  Department  of  State.  In  addition  to 
this  major  assignment,  he  also  advised  the 
Egyptian  Government  on  over-all  resource 
development  of  the  Nile. 

Robert  Brown  Goes  to  China 

Rjbert  C.  Brown,  former  Region  V  Bu- 
reau engineer  on  the  San  Luis  Valley 
project  in  Colorado,  has  joined  the  program 
planning  staff  of  I'NRRA  on  the  Yellow 
River  project  in  China.  His  headquarters 
are  in  Shanghai,  but  he  will  work  in  tin- 
downstream  area  of  the  Yellow  River, 
which  will  be  diverted  to  relieve  two  million 
.11  TI--  of  land  suffering  from  periodic  Hood-. 

The  work  is  being  done  under  the  Min- 
istry of  Agriculture  and  Fote-lrv  in  the 
Nationalist  Government  with  IARRA  -ci  \  • 
ing  as  a  consultant.  Brown  i.-  acting  as  • 
technical  ndv  i>cr  and  \\t\\  engage  a  staff  of 
Chinc»e  cngincci«.  lie  expects  to  remain 
ahnmd  until  September  I'llT. 

He  ha-  In  en  with  the  Bureau  since  I 
having  -tailed  as  a  transit  man  on  the  Val- 
leeito  Dam  in  Colorado.  From  there  he 
went  to  Snn  Luis  Valley  where  he  s|M-nt  ~t 
xe.ii-  a-  an  engineer.  Prior  to  becoming 
a-socialrd  with  the  Bureau.  Brown  spent  4- 
with  the  New  Mexico  State  Highway 
Department. 
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hit    RECLAMATION   I 


Retiring  on  the  Run 


or 


90  Years  Without  Settling  Down 


Doing  stories  on  people  retiring  used  to 
be  easy.  Each  one  was  just  like  the  one 
before  it,  with  only  the  names  changed. 
Cliches  snapped  into  line  with  as  little  fuss 
as  troops  at  a  separation  center — the  Job 
Well  Done,  the  Race  Well  Run,  The  Old 
Warhorse  turned  out  to  Graze  in  a  Pleasant. 
Daisy-speckled  Pasture. 

Nowadays,  it's  not  so  easy  to  write  about 
people  retiring.  We  found  that  out  when 
we  started  to  interview  Gilbert  H.  Hogue 
and  Lewis  E.  Foster  of  Region  II,  who  have 
been  with  the  Bureau  for  45  years  (ever 
since  it  started,  and  before)  and  are  now 
leaving  after  lending  us  several  extra  years 
of  their  time  during  the  war. 

Today's  retiree  is  fast  on  his  feet.  Be- 
fore you  can  write  about  him,  you  have  to 
catch  him — no  small  job,  as  we  found  on  a 
visit  to  Gilbert  Hogue's  retirement  party  at 
Friant  Dam. 

After  a  fine  speech  by  Assistant  Regional 
Director  Bob  Calland,  who  had  been  point- 
ing out  the  exceptional  moral  values  that 
make  up  for  the  modest  salaries  in  long  ca- 
reers of  public  service,  Mr.  Hogue  rose  to 
his  lean  height  and  said  with  simple  dig- 
nity: "So  long,  slaves,"  reached  for  his 
overcoat,  and  was  off  to  Mexico  with  his 
wife. 

Lewis  Foster,  who'd  shifted  to  Sacra- 
mento from  his  1912^15  superintendency  of 
the  Carlsbad  project  to  pinch-hit  for  us  dur- 
ing the  personnel  shortage,  looked  like  a 
better  bet.  We  found  him  settled  back  in 
a  comfortable  armchair  beside  a  glowing 
fire  in  a  long  and  lovely  room,  one  of  sev- 
eral such  in  a  rambling  cement-block  home 
with  a  patio  full  of  citrus  and  exotics,  a 
home  straight  out  of  a  sunset  treatise  on 
"Western  Living."  This  looked  like  the 
real  stuff  for  an  old-style  retirement  article. 
Except  for  one  discordant  note — sticking 
impudently  into  the  lawn  was  a  sign — 
"For  Sale." 

Despite  his  ease,  Mr.  Foster  looked  a  little 
gloomy  and  restless.  "Not  that  I'm  not  glad 
to  see  you,  but  when  I  heard  you  drive  up, 
I  thought  you  were  somebody  come  to  buy 
the  house." 

Mrs.  Foster,  filled  with  vitality  and  hu- 
mor, and  a  disturbing  charm  which  seems 
hardly  proper  in  a  person  married  shortly 
after  the  Spanish-American  War,  a  lady 
whose  eldest  son  is  graying  distinctively  at 
the  temples,  added,  "Yes,  Lew  is  anxious  to 
get  going." 

Get  going  where?  And  why?  South- 
ern California,  they  replied,  where  kinfolk 
live,  where  they  may  decide  to  retire  for 
good  on  a  few  acres  where  Mr.  Foster  can 


by  Orin  Cassmore, 
Sacramento,  Calif.,  Region  II 

experiment  with  citrus,  or  more  probably, 
establish  a  base  for  the  trips  they've  wanted 
to  take  for  the  past  40  years. 

This  restlessness  was  disappointing,  for  it 
once  again  ruled  out  that  typical  old  retire- 
ment piece.  But  at  least  the  Fosters  would 
be  there  long  enough  for  us  to  get  some 
kind  of  a  story.  Since  it  was  too  late  in  the 
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Hogue  is  "given  a  ticket"  before  he  starts  for 
the  open  road. 

day  for  prospective  buyers  and  they  couldn't 
get  away  until  they  had  sold  the  house,  the 
Fosters  were  able  to  relax  for  a  while  and 
brief  us  on  45  years  with  the  Bureau  of 
Reclamation. 

Mostly,  Mr.  Foster  wanted  to  talk  about 
the  many  great  guys  he  had  known  in  the 
Bureau,  and  what  they  had  done.  "Yes, 
there  was  always  the  feeling  that  we  had  a 
great  mission;  and  there  always  seemed  to 
be  great  men  to  carry  it  out."  He  told 
of  F.  H.  Newell,  first  Reclamation  Commis- 
sioner, and  his  vision  of  what  the  Bureau 
could  accomplish  by  helping  the  West 
prosper  through  a  sturdy  democratic  ecom- 
omy  of  family  sized  farms;  of  Engineer 
Louis  C.  Hill,  whose  work  made  Salt  River. 
Rio  Grande,  Carlsbad,  Yuma,  and  other 
projects  possible;  of  Chief  Engineer  F.  E. 
Weymouth  and  the  able  men  who  followed 
them. 

But  we  wanted  Mr.  Foster  as  the  subject 
of  the  story,  not  only  because  his  tour  of 
duty  more  than  covered  the  life-span  of  the 
Bureau  of  Reclamation  and  the  Reclamation 
Service  before  it,  but  even  more  because  he 


had  been  actively  connected  with  one  single 
project — the  Carlsbad — almost  all  that  time. 
He  had  been  down  where  the  work  is,  down 
where  the  big  plans  and  high  policies  either 
pan  out  or  peter  out.  So  he  began  by  telling 
us  that  he  was  born  near  Los  Angeles,  Calif., 
on  the  small,  diversified  farm  (some  fruit, 
some  alfalfa,  some  Morgan  horses  and 
Hambletonians)  that  his  father  purchased 
shortly  after  he  came  out  from  Maine  in 
1875.  In  1898,  he  went  off  to  the  Spanish- 
American  War. 

Out  of  the  service,  he  joined  the  Hydro- 
graphic  Branch  of  the  Geological  Survey, 
granddaddy  of  the  Bureau  of  Reclamation, 
at  Montrose,'  Colo.  Transferring  to  the 
Reclamation  Service,  when  it  was  set  up  in 
1902,  he  worked  as  rodman,  topographer, 
hydrographer,  and  instrument  man  on  some 
of  the  first  surveys,  including  those  of  the 
famous  Gunnison  Tunnel  on  Colorado's 
Uncompahgre  project. 

Early  in  1907  he  was  appointed  superin- 
tendent of  irrigation  for  the  Carlsbad  and 
Hondo  projects  in  New  Mexico,  and  imme- 
diately married  Claire  Waltz  of  Berkeley, 
daughter  of  a  minister  who  had  homesteaded 
up  in  the  Coeur  d'Alene  country  back  in  the 
late  Seventies — the  girl  he'd  met  and  fallen 
in  love  with  9  years  before. 

"They  only  let  me  have  2  days  off  to  get 
married,"  he  stated,  adding  that  this  was  an 
indication  that  the  Government  was  very 
busy  getting  water  on  the  land  of  the  Carls- 
bad-Hondo projects.  From  Mr.  Foster's  re- 
marks, we  gathered  that  he  had  been 
appointed  as  superintendent  of  irrigation 
to  see  if  he  could  figure  out  some  way  to  get 
back  the  good  money  that  had  gone  sailing 
after  bad,  down  the  Pecos  River.  Mr.  Fos- 
ter said,  cautiously,  "It  might  have  been 
better,  at  the  time,  if  we  hadn't  gone  in 
there."  That  puts  it  mildly. 

In  the  first  place,  said  Mr.  Foster,  the 
water  supply  was  meager  and  poor.  There 
were  4  tons  of  solids — gypsum  and  salts — 
per  acre-foot. 

In  the  second  place,  much  of  the  land  was 
not  good.  About  3,000  to  4,000  of  the 
project's  25,000  acres  were  (and  are) 
marginal.  Because  of  poor  drainage,  they 
were  only  suitable  for  farming  during  2 
years  out  of  every  4. 

In  the  third  place,  no  one  could  predict 
when  spring  would  come,  and  frost  bit  deep 
into  the  growing  season. 

In  the  fourth  place,  where  in  the  world 
did  the  original  settlers  expect  to  sell  the 
stuff  they  planned  to  raise? 

"You  can  add  to  that,"  said  Mr.  Foster, 
"occasional  rampages  by  the  river  (as  late 
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as  1940,  a  million-acre-feet  went  down  a 
stream  that  normally  carries  but  250- 
300,000  a  year).  And  a  leaky  reservoir. 
And  inexperienced  farmers.  The  Pecos 
Valley  Investment  Co.  was  composed  of  pro- 
moters from  the  rain  belt,  nonfarmers  from 
the  East.  They  all  came  tearing  blithely 
West  in  1888  looking  for  a  good  place  to 
try  out  this  irrigated  farming  idea  that 
could  make  men  rich  overnight.  Knowing 
nothing  whatever  about  it,  they  picked  a 
stretch  of  country  that  looked  wonderful 
only  because  it  was  having  one  of  its  rare 
good  water  years.  By  1893  they  had  Mc- 
Millan and  Avalon  Dams  built.  By  1904, 
almost  everyone  and  everything  was  busted, 
including  Avalon  Dam." 

Mr.  Foster  then  went  on  to  explain  how  a 
call  for  help  to  the  Federal  Government  was 
answered  in  1904 — principally,  it  seemed, 
because  of  Theodore  Roosevelt's  fanatic  be- 
lief in  the  ability  of  his  reclamation  pro- 
gram to  take  any  hurdle,  no  matter  how 
high. 

Everyone  had  to  get  busy  fast,  patching 
and  planning  and  advising  and  educating, 
to  meet  one  of  the  new  Reclamation  Serv- 
ice's first  great  tests,  that  of  putting  this  ex- 
ceedingly shaky  project  on  its  feet.  The 
engineers  rebuilt  Avalon  Dam  and  designed 
spillways  for  both  dams  (which  the  first 
builders  had  neglected  to  do)  in  order  to 
ease  the  dangerous  pressures  that  came  with 
every  flood.  An  intelligently  planned  drain- 
MSB  and  distribution  system  was  laid  out 
after  careful  investigation  had  showed  just 
what  was  wrong  with  the  area.  "Part  of  it 
was  underlaid  with  gypsite  deposited 
through  the  years  until  it  formed  an  im- 
pervious hardpan  which  caused  the  affected 
area  to  fill  up  like  a  saucer  after  a  few  irri- 
gation seasons,"  explained  Mr.  Foster. 

Cooperation  of  the  State  Agricultural 
College  was  enlisted  to  set  up  demonstration 
farms  and  delermine  what  crops  were  best 
suited  for  the  project.  It  had  raised  won- 
derful peaches,  but  spring  frosts  too  often 
took  the  fruit  buds.  Sugar  beets  had  looked 
like  a  good  crop,  but  careful  study  indicated 
that  local  pests  made  them  another  unsuit- 
able investment.  So  cotton  was  pushed  as 
the  main  crop,  for  it  was  hardy,  pest-free 
here,  and  could  be  stored  indefinitely  or  ride 
a  thousand  miles  to  market  without  loss. 
The  demonstration  plots  worked  out  the 
most  conservative  rotation  for  the  area — 
cotton,  small  grain,  alfalfa,  and  cotton. 

By  1914,  the  project's  horizon  had 
brightened.  "If  a  farmer  came  in  and  did 
not  buy  so  much  land  that  his  working  capi- 
tal and  reserves  were  impaired,  he  could 
pretty  well  count  on  making  a  go  of  it," 
Foster  stated.  "One  genuine  evil,  hard  to 
conquer,  had  lx*en  high-pressure  wiling 
method*  by  the  development  companies, 
into  whose  hands  fell  much  of  the  acreage 
the  first  settlers  abandoned.  Almost  two 
set*  of  farmers  had  been  plowed  under 
since  1888,  but  it  looked  like  the  third 
would  make  it." 

Well,  they  did.    Project  management  kept 
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learning  more  and  more  about  the  country 
and  the  land.  Crop  patterns,  cultivation, 
and  irrigation  practices  that  would  make 
best  use  of  the  gypsum  soils  and  mineral 
water  supply,  were  worked  out.  Coopera- 
tion with  the  college  continued  and  ex- 
panded. 

"There  were  always  studies  and  experi- 
ments going  on,  covering  what  should  be 
grown  and  how  to  grow  it.  The  behavior  of 
the  land  under  irrigation  was  carefully 
checked,  and  the  staff  soon  knew  exactly 
how  every  acre  would  react.  A  system  of 
shifting  water  rights  around  to  make  fullest 
use  of  land  that  could  produce  for  a  short 
while,  then  had  to  drain  for  a  year  or  two, 
was  worked  out.  With  constant  care  and 
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watchfulness,  Carlsbad  became  a  stable 
productive  project.  We  really  had  to  work, 
but  we  finally  got  the  project  so  it  could  pay 
off,"  said  Mr.  Foster.  "Most  of  the  credit 
for  this  goes  to  the  fine  group  of  intelligent, 
hard-working,  cooperative  farmers,  who 
took  the  bad  years  with  the  pood,  learning 
something  from  each  failure.  The  project 
is  now,  without  a  doubt,  successful." 

"At  what  cost?"  we  asked. 

"Original  work  on  the  dams  and  canal 
systems  cost  the  people  of  the  United  Slates 
S1.400.IXM).  now  practically  all  paid  back," 
Foster  replied  promllx. 

"A  third  dam,  Alamogordo.  an  incredible 
200  miles  farther  up  the  Pecos,  proved  nec- 
essary l>ecause  the  river's  enormous  silt 
load  was  choking  the  lower  dams.  This 
dam  and  some  concrete  canal  lining  will 
cost  another  $2.6<X),0<X).  The  water  n-n- 
started  repayment  on  these  final  features 
last  year  with  far  belter  prospects  of  un- 
broken repayment  than  they  had  for 
merit  of  half  that  amount  I11  years  ago. 

"Operation  and  maintenance  charges  run 
around  $2  to  $2.50  |>er  acre,"  he  continued. 
"By  the  way,  the  project  started  out  with  a 
xtaff  of  a  superintendent,  a  hydrographer.  n 
chief  clerk,  and  one  or  two  other  clerks,  a 
watcrmaMcr.  a  foreman,  and  a  few  l.ilmii-i  -. 
and  remains  ju.-.l  about  the  same." 


Although  Mr.  Foster  didn't  say  so,  we 
know  that  in  return  for  this  outlay,  a  hope- 
less barren,  once  a  failure,  has  been  turned 
into  a  region  that  regularly  produces  crops 
worth  $85-8100  an  acre,  with  all  that  this 
means  to  the  farmers,  to  the  towns  in  the 
vicinity,  to  people  far  away  who  make  the 
things  these  farmers  buy.  And  the  farmers 
buy  plenty!  They  are  very  prosperous 
now,  and  have  been  moderately  so  for  a 
good  many  years. 

But  Mr.  Foster  did  say  that  this  prosper- 
ity has  been  achieved  on  farms  averaging 
less  than  100  acres.  "A  160-acre  farm  is 
enough  for  a  real  farmer;  a  man  who  likes 
to  farm.  Our  people  do  well.  Not  just  a 
meager,  careful  living — every  winter,  lots 
of  them  drive  their  good  cars  out  to  warmer 
places  for  a  vacation.  It's  about  all  any 
sane  man  would  want." 

"All  these  years,  how  did  events  in  the 
world  outside,  changing  policies  within  the 
Bureau  and  the  Department,  affect  the  work 
at  Carlsbad?"  we  queried. 

"Well,  within  the  Bureau,  there  was  al- 
ways a  magnificent  spirit — men  that  would 
stand  by  you  100  percent  in  spite  of  frequent 
hell,  and  high  or  low  water.  There  were 
some  bad  times  from  administrative 
changes.  Some  were  irritating,  but  amus- 
ing— like  the  infinite  variety  of  question- 
naires one  Secretary  sent  out,  including  one 
demanding  a  full  description  of  'All  t\|>e- 
of  steam  vessels  operating  on  the  reservoirs 
under  your  control.'  Some  were  not  so 
funny,"  he  said  wryly. 

The  trend  in  the  last  few  years  has  been 
good,  in  the  main.  Mr.  Foster  thinks.  Par- 
ticularly as  the  Bureau  has  recognized  na- 
lionalK  what  \\;i>  nl>\  ions  early  in  the  his- 
tory of  the  Calsbad  project:  that  our  work 
does  not  end  when  the  dams  are  built,  and 
the  water  comes  down  through  the  distribu- 
tion systems. 

"If  projects  are  to  pay  out,  if  farmer* 
aren't  to  be  plowed  under,  there  must  be 
constant  scientific  and  practical  study  of 
changing  problems — water  u-c.  crop  and 
cultivation  and  fertilization  practices,  shifts 
in  consumer  demand.  This  will  In-  done 
with  the  full  cooperation  of  research  agen- 
cies and  county  agents.  But  each  region 
needs  its  own  staff  to  collect  and  ailju-l  find- 
ings df  thc-c  niher  agencies  to  the  u-c  of 
reclamation  projects.  And,  above  all.  <M<  li 
project  needs  somebody  who  is  passionately 
intere-ted  in  reclamation  from  the  fanner's 
point  of  view,  not  merely  as  an  adminis- 
trator and  collector  of  water  charges.  I" 
bring  llie-e  finding*  rijiht  down  to  e\.t\ 
acre  on  his  project.  Even  after  a  project 
is  on  its  own.  it  nerd-  -nnieone  to  do  the 
>amc  kind  of  a  job,"  Mr.  Foster  stated. 

The  great  lesson  he  learned  at  Carlsbad 
i-  ill. it  "Irrigated  lands  will  alwa\s  turn  up 
with  new  problems— of  soil,  of  water,  of 
changing  economic  condition-.  Reclama- 
tion is  n  joh  ill. it  ncxei  ends." 

Were  the  Fo-lei-  -oiry  that  the  job  was 
oxer,  sorrv  to  leave  a  place  where  the\  <l 
if  finfinuri/  on  page  142) 

Tio   lfi<  i  \M  sin i\  KRA 


Urahman  Cattle 

(Continued  from  page  131) 

velop  for  market,  and  their  ability  to  forage 
on  poor  range. 

Brahmans  vary  in  color;  some  are  white, 
others  are  silvery  gray,  steel  gray,  and  dark 
gray.  Dark  hips  and  shoulders  appear  to 
predominate  in  the  bulls.  The  eyes  are 
mild — sleepy  appearing,  and  the  ears  are 
broad,  long,  and  pendulous.  The  neck  is 
short,  and  it  blends  smoothly  into  a  well- 
fleshed  shoulder.  The  hump,  which  is  di- 
rectly above  the  shoulders,  is  large  in  bulls, 
but  not  so  highly  developed  in  cows.  The 
ribs  are  well  sprung  and  evenly  fleshed,  and 
the  depth  of  the  body  compares  favorably 
with  the  width.  The  hindquarters  show  an 
abundance  of  flesh,  which  extends  down  on 
the  hind  leg  near  the  hock. 

Stamina  Unlimited 

Some  Brahman  breeders  and  range  men 
believe  the  hump  stores  energy  for  the  ani- 
mals' use  when  hard  times  come  knockin'  at 
the  door,  somewhat  as  the  hump,  which  it  is 
said,  enables  the  camel  to  go  days  without 
water.  Brahman  owners  say  the  hump 
grows  and  recedes  in  tempo  with  adequate 
or  inadequate  feed.  It  is  a  fact  that 
Brahmans  can  and  do  travel  farther  for 
water  and  grass  than  any  other  type  of 
cattle. 

Brahmans  have  massive  bodies,  deep  and 
thick.  Their  bone  is  large,  but  not  coarse. 
The  average  cow,  in  good  condition,  will 
weigh  from  1,000  to  1,200  pounds,  and  the 
bulls  range  from  1,700  to  1,900  pounds. 
Cows  fed  for  the  show  rings  weigh  up  to 
1,700  pounds;  whereas,  the  bulls  often 
attain  a  weight  above  2,200  pounds. 

A  surprising  characteristic  of  the  Brah- 
man cattle  is  that  they  sweat.  This  phe- 
nomenon is  observed  principally  on  the  neck 
and  in  the  creases  of  the  hide  covering  the 
shoulder  vein  and  dewlap  where  the  per- 
spiration oozes  through  the  skin.  Another 
interesting  feature  about  Brahmans  is  the 
fact  that  they  never  open  their  mouths  and 
pant. 

The  first  Brahmans,  a  bull  and  a  cow, 
were  brought  to  the  United  States  in  1849, 
by  James  Bolton  Davis  of  Fairfield  County, 
S.  C.,  while  serving  as  ambassador  to  Tur- 
key. The  records  of  these  cattle  were  lost 
during  the  War  Between  the  States. 

The  second  importation  of  Brahmans  to 
this  country  was  in  1854.  Richard  Barrow, 
a  Louisiana  plantation  owner,  had  enter- 
tained and  assisted  a  representative  of  the 
British  Government,  who  had  been  sent  to 
this  country  to  study  sugar  cane  and  cotton 
production.  The  plantation  owner  refused 
payment  for  his  assistance  to  the  British 
official,  but  the  British  Government,  not  to 
be  outdone  in  good  neighboring,  proceeded 
to  ship  four  Brahman  bulls  from  India  to 
the  Louisiana  planter. 

Word  of  the  Brahman  bulls  and  their  off- 
spring spread  to  Texas,  and  Lone  Star  State 
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ranchers  rode  over  to  the  Barrow  planta- 
tion to  check  first-hand  on  the  wild  rumors 
about  the  strange  critters.  The  Texans 
learned  that  Brahmans  were  large  and 
energetic,  and  that  they  would  graze  greater 
distances  from  water,  and  feed  over  more 
acres  than  the  famous  Texas  Longhorns, 
then  being  grown  in  the  Gulf  coastal  area 
and  in  the  Lower  Rio  Grande  Valley.  The 
Texans  became  the  leading  customers  of 
Louisiana  Brahman  breeders,  and  they 
bought  and  sold  and  raised  a  great  many  in 
the  seventies  and  eighties. 

In  1855,  J.  M.  Frost  and  Albert  Mont- 
gomery of  Fort  Bend  County,  Tex.,  near 
Houston,  purchased  two  Brahman  bulls  in 
India.  These  bulls  were  mated  to  cows 
carrying  some  of  the  blood  of  the  four 
Louisiana  plantation  bulls,  which  strength- 
ened the  bloodlines  of  the  breed  on  the 
American  continent. 

Some  of  the  Louisiana  Brahmans  were 
driven  to  Texas  in  1889,  and  J.  D.  Hudgins, 
of  Hungerford,  Tex.,  purchased  a  dozen  of 
the  top  animals  to  begin  a  breeding  herd 
that  has  become  famous  in  this  country. 
Today,  Edgar  H.  Hudgins,  of  the  J.  D. 
Hudgins  Estate,  ranks  among  the  foremost 
breeders  and  authorities  of  Brahman  cattle. 
Mrs.  S.  C.  Broder,  secretary  of  the  Ameri- 
can Brahman  Breeders  Association,  main- 
tains offices  at  Hungerford.  The  associa- 
tion's office,  however,  will  be  moved  soon  to 
Houston,  Tex.  Numerous  importations  of 
Brahmans  were  made  from  India  in  the  fol- 
lowing years  until  now  the  breed  is  promi- 
nent throughout  the  South  and  several  of 
the  arid  Western  States  where  natural  con- 
ditions make  for  hardship  on  men  and  beast 
alike.  The  Brahmans  are  inherently  and 
physically  fitted  to  withstand  the  southern 
and  droughty  elements. 

The  Cattleman's  Choice 

R.  P.  Guerra,  McAllen,  Tex.,  business 
leader  and  active  proponent  of  the  Bureau 
of  Reclamation  project  that  is  designed  to 
supply  water  to  approximately  700,000 
acres  of  the  Rio  Grande  Valley's  citrus 
groves  and  winter  vegetable  gardens,  is  one 
of  the  leading  breeders  of  Brahmans  along 
the  United  States-Mexican  border.  Mr. 
Guerra  comes  by  his  love  of  livestock 
through  generations  of  cattlemen  dating 
back  to  the  time  of  the  Conquistadores. 
The  Guerras  have  been  engaged  in  the  live- 
stock industry  along  the  Lower  Rio  Grande 
since  1740.  There  they  lived,  worked, 
served  in  war,  and  prospered  under  the 
colors  of  five  republics. 

The  Brahmans  now  being  bred  and 
ranged  on  the  32,000-acre  Guerra  ranch  in 
the  Rio  Grande  Valley  are  the  result  of  an 
intensive  search  for  a  breed  of  cattle  that 
would  thrive  best  in  the  heat  and  among  the 
Texas  fever  ticks,  insects  and  ailments  com- 
mon to  the  Texas-Mexican  border.  The 
famed  Texas  Longhorns  had  been  replaced 
by  breeds  that  produced  more  beef,  but 
which  failed  to  prosper  in  the  area. 

The  American  Brahman  Breeders  Associ- 


ation claims  that  "Brahman  Cattle  Always 
Lead — Never  Trail."  Mr.  Guerra  relates 
interesting  experiences  in  this  country  and 
in  Old  Mexico  to  prove  that  Brahmans,  on 
the  trail  with  any  other  breed  of  cattle,  can 
outwalk  and  outlast  all  others.  Brahmans 
have  developed  characteristics  which  enable 
them  to  preserve  and  perpetuate  their  life 
where  most  other  cattle  become  prey  to  heat, 
drought,  disease,  and  other  pestilence. 

Most  of  the  5,000  head  of  cattle  on  the 
73,000-acre  ranch  of  Elmer  and  Lloyd  Bent- 
sen,  40  miles  northwest  of  McAllen,  are 
Brahmans.  The  Bentsens  prefer  them  to 
other  breeds  on  the  basis  of  profit,  coupled 
with  the  ease  with  which  they  are  produced 
in  the  arid  region. 

J.  E.  Pate  and  son,  J.  W.  Pate,  are  among 
the  numerous  Lower  Rio  Grande  Valley 
breeders  and  importers  of  Brahman  cattle. 
They  irrigate  their  pastures  at  Hidalgo. 
Tex.,  just  across  the  international  bridge 
from  Reynosa,  Mexico,  with  waters  from  the 
Rio  Grande,  and  the  Pate  cattle  have  to  do 
less  rustling  for  their  feed  than  their  kin, 
who  range  among  the  thorns  of  the  brush 
in  other  areas  of  the  Southwest.  The  Pates 
have  special  pride  in  the  quiet  behavior  of 
their  cattle,  and  treat  them  with  unusual 
kindness. 

Many  Texas  breeders  now  import  choice 
animals  from  Brazil,  where  the  Indo-Brazil 
crossbreds  are  quite  common. 

J.  D.  Hudgins,  whose  heifer  calf,  Queen 
Resoto  Manso  153,  was  champion  of  the 
Houston  Fat  Stock  Show  in  1946  and  re- 
peated championship  honors  of  the  class  at 
the  1947  exposition,  says  the  Brahman 
crossbred  cow  is  a  much  better  mother  than 
the  average  range  cow.  They  have  an  un- 
limited amount  of  energy,  and  are  great 
rustlers.  They  are  usually  in  fine  condition, 
and  they  give  plenty  of  milk  that  contains 
a  higher  percent  of  butter  fat  than  that  of 
the  British  breeds  and  slightly  higher  than 
that  of  the  Jersey.  Butter  fat  in  Brahman 
milk  has  been  recorded  as  high  as  7.7  per- 
cent, according  to  Mr.  Hudgins. 

Brahmans,  in  a  comparatively  short 
time,  have  become  the  choice  of  cattlemen  in 
most  sections  of  the  country  where  heat  and 
drought  and  many  related  troubles  have 
routed  other  breeds.  They  are  being 
boosted  by  the  breeders  and  ranchers 
through  an  association  that  was  organized 
less  than  25  years  ago.  The  association  is 
incorporated  under  the  laws  of  Texas,  and 
sanctioned  by  the  United  States  Department 
of  Agriculture,  for  the  purpose  of  register- 
ing worthy  individuals  of  the  Brahman 
breed.  No  record  association  has  ever  used 
more  care  to  enter  only  worthy  animals  in 
the  registry. 

It  is  unfortunate  that  most  Americans 
have  been  introduced  to  the  Brahman  cattle 
only  in  rodeos,  where  they  react  to  such 
beastly  treatment  by  becoming  vicious.  But 
the  men,  women  and  children  who  raise, 
feed  and  care  for  them  know  that  they  re- 
spond to  kindliness  with  wistful  trust. 
They  have  changed  the  old  saying  to:  "as 
mild  as  a  Brahman  steer." 
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Available  from  the  Rureaii  of 
Reclamation 

1.  iMiidoivnership    Survey    on    Federal 
Reclamation  Projects.  —  Available  upon  re- 
quest to  the  Commissioner,  Bureau  of  Recla- 
mation. Department  of  the  Interior,  Wash- 
ington 25,  I  >.  C. 

2.  The    Colorado    River.  —  Comprehen- 
sive departmental  report  on  development  of 
water  resources  of  Colorado  River  Basin 
for  review  prior  to  submission  to  the  Con- 
gress.   Limited  number  of  copies  available 
upon  request  to  the  Commissioner.  Bureau 
of  Reclamation.  Department  of  the  Interior, 
Washington  25,  D.  C. 

3.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Growth 
of  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
fitzen,  assistant  engineer,  under  direction 
of  C.  P.  Vetter,  engineer,  Bureau  of  Recla- 
mation, Denver,  Colo.,  October  30,  1939,  7- 
pa^e  mimeographed  study  with  graphs. 

Available  from  the  Superintendent  of 
Documents,  Washington  25,  D.  C. 

1.  High-Pressure  Reservoir  Outlets,  by 
J.  M.  Gaylord  arid  J.  L.  Savage—  a  report 
(1923)    on  Bureau  installations  compiled 
from    correspondence,     project    histories, 
feature  reports,   technical   papers,  special 
reports  prepared  for  this  purpose,  and  from 
personal  inspection  of  the  installations  de- 
scribed.     Obtainable    from    the    Superin- 
tendent of  Documents. 

2.  Putting  the  Missouri  to  For*.—  Illus- 
trated summary   of  the  unified   plan   for 
development  of  the  Missouri  River  System. 
Fifteen  cents  a  copy. 

3.  Columbia     Basin     Joint     Investiga- 
lions.  —  Advance  studies  of  problems  aris- 
ing in  connection  with  settlement  of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.    Obtainable  from  the 
Superintendent  of  Documents.     Latest  re- 
lease is:  Standards  and  levels  of  Living, 
studies  by  the  Department  of  Agriculture 
for  Problem  9—20  cents. 

Problem  14,  Financial  Aid  for  Set- 
tlers— 25  cents. 

Problem  23,  Rural  and  Village  Elec- 
trification —  25  cents. 

Problem  24,  Agricultural  Processing 
Industries—  30  cents. 

Problem  26,  Recreational  Develop- 
ment of  Roosevelt  Lake  —  75  cents. 

144 


4.  Columbia    Basin    Reclamation    Proj- 
ect— East  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  east  Columbia  Basin  ir- 
rigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Table    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  cents  a  copy. 

5.  Columbia    Basin    Reclamation    Proj- 
ect— South  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  south  Columbia  Basin 
irrigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.      Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Appendix  contains  classifications  and  ap- 
praisal of  lands  excluded  from  the  south 
Columbia  Basin  irrigation  district.     Fifty- 
five  cents  a  copy. 


Miscellaneous  Publications 

Soil  Properties  Contributing  to  Citrus 
Chlorosis  as  Revealed  by  Seedling  Tests,  by 
W.  T.  McGeorge,  agricultural  chemist.  De- 
partment of  Agricultural  Chemistry  and 
Soils,  Agricultural  Experiment  Station,  Col- 
lege of  Agriculture,  University  of  Arizona, 
Tucson,  Ariz.;  165  pages  with  illustrations. 
Technical  Bulletin  No.  112,  Seplemlx>r 

1946.  A  study  designed  to  determine  the 
manner   in   which   the   alkaline-calcareous 
characteristic  contributes  to  micro-nutrient 
element   deficiency   symptoms   in    Arizona 
soils. 

The  Electric  Light  and  Power  Wage 
Structure,  by  Joseph  W.  Bloch,  economist, 
United  States  Bureau  of  Labor  Statistics,  in 
Public  Utilities  Fortnightly,  January  30, 

1947,  page  143.    Comprehensive  survey  of 
the  types  of  employment  of  the  nearly  200,- 
000  workers  in  the  privately  owned  indus- 
try, and  an  analysis  of  payments  for  the 
varied  classes  of  service. 

More  and  Better  Forage  on  Irrigated 
Pastures,  by  Curtis  R.  Fuller,  in  Western 
States  Reclamation  Journal.  February  28, 
1947,  page  10.  Illustrated.  l.ive-ioek  op- 
erators on  irrigated  farms  and  ranches  can 
make  large  contribution*  to  the  food  |iti>- 
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ducing  effort  by  improving  their  manage- 
ment of  pastures  already  in  use  and  by 
establishing  new  ones. 

Shall  We  Spend  82,000,000,000  More  on 
the  Colorado?  by  Edward  Churchill,  in  the 
Saturday  Evening  Post,  February  22,  1947, 
page  28.  Illustrated.  The  author  iliM-p—.-- 
the  question  as  to  whether  the  muddy,  er- 
ratic Colorado  River — even  with  projects 
vaster  than  Hoover  Dam — could  possibly 
provide  jobs,  crops,  and  baths  for  the  mil- 
lions of  thirsty  people  who  look  to  the  river 
as  their  life  line. 

Frank  Banks — Wilderness  Fighter,  by 
Don  Eddy,  in  This  Week,  March  16,  I'M 7. 
page  4.  Illustrated.  The  dramatic  story 
of  a  shy  New  Englander  who  for  40  years 
has  battled  blizzards,  floods,  and  grizzlies 
to  make  the  Western  wastelands  bloom. 
(Copies  of  This  Week — syndicated  weekly 
magazine  supplement — are  obtainable  by 
writing  to  United  Newspapers  Magazine 
Corp.,  Publishers,  420  Lexington  AM-..  New 
York.N.Y.) 

I  ni/infi'i-ini!    I'nbliralioitK 

trtiilable  from   the  Design  and  Con- 
struction   Technical   library.   Bureau 
of  Reclamation  Customhouse,  Dent  IT. 
Colo. 

1.  New  Results  in  the  Determination  of 
Foundation  Properties  by  the  Dynamic  Test 
Method,  by  H.  Lorenz. — Translation  1>\  tin- 
Bureau   of  Technical    Library    from    \  1)1 
Zeitchr  ( 1934) ,  of  article  on  apparatus  and 
research  of  dynamic  testing  of  soils  and 
foundations.    It  was  found  that  with  a  sur- 
face vibrator,  it  was  possible  to  identify 
various  strata  and  estimate  their  bearing 
power. 

2.  Experimental   Attempt   to  Solve   tin- 
Problems  of  Failure  in  Nonmetallic  Ma- 
terials, by   M.   Ros   and   A.    Eichinger. — 
Translation  of  Report  N".  2<">  of  the  Swi»- 
Fcderal  Materials  Testing  Institute  by  the 
Bureau   Technical   Library.     The  various 
failure  theories  are  reviewed  and  from  the 
interpretation  of  the  test  results  obtained 
on    different    materials,    the    conclusion    i- 
reached  that  a  general  failure  theory  i-  not 
|M.--ilile,  since  the  structural  roni|»»itioii 
differs  among  materials  themselxr-. 

3.  New  Protection  Against  Airborne  l>i<- 
..(>-%      published      by      Lustra     Corp.     of 
Arnrrira.      Thi-  liooklrl  ^i\c-  complete  de- 
tails of  five  ne\\  models  of  gormicidal  fix- 
tures.    There  are  many  practical  applica- 
tions for  farm  u-e. 
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Notes  for  Contractors 

Contracts  Awarded  During  April  1947 


Specification 
No. 

Project 

Date  of 
award 

Description  of  work  or  material 

Contractor's  name  and  address 

Contract 
amount 

1358  

Mancos,  Colorado  

Apr.    17 

Vinnell  Co     Inc     Alhambra    Calif 

$1  925  904  50 

1585  

Colorado-Big       Thompson, 

Apr.    11 

canals. 

do 

591  358  75 

1645  

Colorado. 
-Davis     Dam,    Arizona- 

Apr.    16 

One  325-ton  gantry  crane,  one  lifting  beam  

Star  Iron  &  Steel  Co.,  Tacoma,  Wash 

306  300  00 

1666  

N'evada. 
Klamath-Tule    Lake,    Cali- 

Apr.  18 

Construction  earthwork  and  structures,  M  Canal,  Station 

George  R.  Stacy,  Tule  Lake,  Calif  

120,341  00 

1667  

fornia. 
Central  Valley,  California  . 

Apr.   16 

127+01  to  143+30,  Modoc  Unit. 
Construction  Shasta  Dam  to  Summit  City  highway,  and 

814  273  50 

1671  
1672  
1675  

1683  
1687  

\li--ciiiri      Basin,      Hani  in. 
Mont. 
Yakima-Roza,  Washington. 

Central  Valley,  California  .  . 

Columbia   Basin.  Washing- 
ton. 
Central  Vallev,  California  .  . 

Apr.    21 
Apr.   11 
Apr.      2 

Apr..  25 

.do.... 

Shasta  Dam  left  abutment  parking  area. 
Schedules  4  and  8,  exploration  tunnels,  Yellowtail  damsite. 

Construction  lateral  distribution  systems  of  pump  areas  1 
and  9. 
Items  3  and  4,  fabricated  and  standard  pipe,  pipe  fittings, 
bolts,   gaskets,   for  96-inch  river  outlet    gates,   Shasta 
Dam. 
7  vertical  -shaft  pumping  units  for  6  relift  pumping  plants. 
I'.i-i'n  lateral  system. 
Hollow  metal  doors  for  control  bay  and  service  bay  units 

Jayhawk  Construction  Co.,  Billings,  Mont  
Morrison-Knudsen  Co.,  Inc.,  Boise,  Idaho  

Associated    Piping    &    Engineering    Co.,    Inc.,    Compton, 
Calif. 

Food    Machinery    Corp.,    Peerless    Pump    Division,    Los 
Angeles,  Calif. 

119,546.00 
135,029.00 
10,283.00 

26,127.10 
12  375  00 

1689  

1693  
1695  

Columbia  Basin,  Washing- 
ton. 

Central  Valley,  California.  . 
Boulder  Canvon,  California- 

..do.... 

Apr.   16 
..do.... 

2  and  5,  for  .Shasta  Power  Plant. 
Hollow  metal  doors  for  elevator  towers  and  power  plant: 
steel  partitions  with  doors  for  left  powerplant.  Grand 
Coulee  Dam. 
Construction    Contra    Costa    Canal,    Stations    1993+11 
to  2321+25.  and  Clayton  and  Ygnacio  Canak. 
Aluminum  railings,  <!  ...r  frames,  curbs  and  trim;  metal 

do  
Parish  Bros.,  Benicia.  Calif  

34,928.00 

1,072,147.50 
36  737  00 

1703  

Nevada  -Arizona. 
Yakima-Roza,  Washington  . 

Apr.    15 

partitions;     steel     doors     and     stairs;     structural     and 
architectural  metalwork,  for  Boulder  power  plant. 
Steel  pipe  and  accessories  for  wasteway  crossing.  Waste- 

11,050.00 

1708  

RV-1   . 

2213  

7475-A  
G-38,236-A  .  . 

Central  Valley,  California  .  . 

Rio  Grande,  New  Mexico  .  . 
Columbia  Basin,  Washing- 
ton. 
Davis     Dam,     Arizona-Ne- 
vada. 
Coin  m  bia   Basin,   Washing. 

Apr.    18 

Apr.   25 
Apr.    10 

Apr.    18 
Apr.    10 

way  No.  5.  Stations  162+78  to  539+00,  and  for  lateral 
distribution  systems. 
Furnishing  and  installing  sheet-metal  ducts  for  ventilating 
system,  Shasta  power  plant. 
Reconstruction  of  Elephant  Butte  roads  
900,000  square  feet  of  plywood  

Poles  for  161-kilovoIt  line  
110,000  barrels  portland  cement 

Fox  Metal  Products  Corp.,  Ogden,  Utah  

Jones  Bros.,  Albuquerque,  N.  Mex  
Ruclter  Bros.  Lumber  Co.,  Ephrata,  Wash  

J.  H.  Baxter  &  Co.,  San  Francisco,  Calif  

19,666.00 

47,643.00 
111,132.00 

246,798.10 
391  776  00 

67.020-A  

ton. 
Mia  so  11  ri    Basin-Enders 
Dam,  .Nebraska. 

Apr.  23 

1,710,481  pounds  reinforcing  bars  

Capitol  Steel  &  Iron  Co.,  Oklahoma  City,  Okla  

97,428.76 

Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  During  June  1947 


Project 

Description  of  work  or  material 

Estimated 
date  bills 
to  be  in- 
vited 1 

1  Climat- 
ed bid 
opening 
date  1 

Boise,  Idaho.  .  . 

June     1 
...do.... 

July      7 
Do. 
Do. 
Do. 
Do. 
July     8 
Julv    11 
July    21 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Julv   22 
July    23 
Do. 
Do. 
July   25 
Do. 
July   30 
Aug.     1 
Aug.     8 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Central  Vallev,  Calif 

Do.  . 

Do  

do 

Davis  Dam,  Nevada-Arizona 

...do... 
June     2 
June     6 
June  15 
do 

.Do  

Boifle-Pavette,  Idaho.  .  . 

Central  Valley.  Calif  
Colorado-Big  Thompson,  Colo.  .  . 
Do.  .  . 

do 

Do  

do 

Do.  .  . 

Control  and  station  service  distribution  boards  and  station  service  transformers  for  Marys  Lake  power  plant 

Do.  . 

do 

Columbia  Basin,  Washington  .  .  . 
Do 

do 

Conductors  for  generator  circuits  R-l,  H-2,  R-3,  tie  circuits  1  and  3,  230-kilovolt  right  switchyard.  Grand  Coulee  power 
plant. 

..do.... 
do 

Davis  Dam,  Nevada-Ari/.nna 

Do.  .  . 

do 

Do  

do 

Parker  Dam.  Ari/ona  

do 

Pmvo  Hiver,  Utah  
Davis  Dam,  Nevada-Arizona  
Central  Valley,  California.  .  . 

Siphon,  penstock  and  discharge  linen  for  Jordan  Narrows  pumping  plant  and  siphons  

.  .do.  .. 
June  17 
June  18 
...do.... 
...do.... 
June  20 
do 

KUmalh-Tule  l.akr.  California  

Pumping  units  for  <  )opperk  Hay  Area  Extension  
Earthwork,  pipelines,  and  structures  for  lateral  distribution  system,  Pump  Areas  Nos.  9A,  10,  and  12  

Deschutes.  Oregon 

Klamath-Tule  Lake.  Oregon    .  . 

Boise  I'avette,  Idaho  

June  25 
June  27 
June  30 
do 

Columbia  Basin.  Washington  

Central  Valley,  California  
Do  
Colorado-Bii    1  I<..MI,.  .,,,    Colorado  
Columbia  Basin,  Washington 

do 

,ln 

Do  
Davih  Dam,  Nevada-Arizona 

DO  '.'.  ;  ";.."" 

Unit  and  main  control  boards  for  Grand  Coulee  right  power  plant  
Conductor  and  conductor  hardware  for  the  Davis.  Presc*»tt  transmission  line  
Conductor  and  conductor  hardware  for  the  Prescott-Phoenix  transmission  line  

...do  .. 
...do  .. 
...  do 

1  Subject  to  change. 


Reclamation's  Forty-Fifth  Anniversary 

Forty-five  years  ago  this  month  the  Bureau  of  Reclamation  was 
established.  At  the  time  the  Reclamation  Act  was  passed  on  June 
17,  1902,  during  President  Theodore  Roosevelt's  administration, 
the  agency  was  known  as  the  Reclamation  Service.  Today  it  is  the 
largest  single  agency  engaged  in  the  development  of  western  river 

resources. 
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I  his    Mould's  4  n\  IT  (>irl 


I  TAII'S    01   I  IN 

Pictured  above  in  her  royal  regalia 
i*  Miss  Calleen  Robinson,  who  was 
chosen  queen  of  the  Utah  Centennial. 
Sin-  is  a  true  descendant  of  the  original 
Mormon  pioneers,  who  first  practiced 
irrigation  in  the  State  a  century  ago, 
being  the  granddaughter  of  a  Provo 
River  project  farmer.  The  sequin  em- 
broidery on  the  skirt  of  her  royal  cos- 
I  time  represents  the  covered  wagons 
used  by  her  ancestors.  The  Era  is  in- 
debted to  Utah  Centennial  Commis- 
sion photographer  (Stephen  J.  Mo- 
loney)  for  this  photo. 

I  hi  the  rover,  Utah's  queen  is  shown 
turning  a  vnlve  on  the  intake  structure 
of  the  Jordan  Narrows  Siphons.  The 
-i|ihon>>  and  the  Salt  Lake  Aqueduct, 
which  will  con\c\  Deer  Creek  storage 
water  to  the  lands  of  the  Salt  I  .ik. 
Valley  as  well  as  provide  a  domett  it- 
water  supply  for  the  people  in  that 
area,  are  Hearing  completion  100  years 
after  irrigation  was  first  pructiced  in 
the  same  valley.  The  aqueduct  will 
more  than  double  Salt  Lake  City's  do- 
mestic water  supply.  Cover  photo  wii* 
taken  by  Itureaii  of  Reclamation's  Pho- 
tographer Paul  I  Norine,  Kegion  IV. 


Giving  Credit  Where  Iff  Due 

Thr  rxrrllrnl  ptinoniniir  prr-pr.  ii\r 
drawing  of  llir  I  ulni-mlu-llii:  Tli<»inp- 
xin  projrrl  »hi<li  n|>|M-urc<l  on  pour* 
11  I  !!.">  ..f  tin  April  I  m  *>.i-  llir  work 
of  Harry  A.  Crnul.  Krjcion  VII.  Drnvrr, 
<  ..I,,. 
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Letters  to  the  Editor 


Engineering  News-Record 
on  Record 

The  following  letter  to  Assistant  Com- 
missioner of  Reclamation  Markwell  is 
printed  here  with  the  permission  of  Mr. 
deary  whose  opinions  are  highly  valued 
in  the  engineering  field. 

330  WEST  42ND  STREET, 
NEW  YORK  18,  N.  Y. 

April  17,  1947. 
DEAR  MR.  MARKWELL: 

Had  I  not  been  informed  that  you  were  oper- 
ating under  a  tight  schedule  when  we  were 
both  in  the  Denver  office  last  week,  I  would  have 
endeavored  to  see  you  because  I  was  eager  to 
make  a  report  on  my  inspection  tour  of  regions 
111  and  V. 

This  note  can  hardly  convey  to  you  the  spirit 
of  enthusiasm  with  which  I  returned  from  my 
reconnaissance  of  reclamation  projects.  I  am 
impressed  with  the  scope  and  size  of  the  under- 
takings themselves,  but  more  importantly,  per- 
haps, with  the  universally  high  caliber  of  the 
Bureau  personnel.  Nowhere  have  I  come  in  con- 
tact with  a  group  of  men  of  such  fine  qualifica- 
tinn<  and  devotion  to  the  task  in  hand  than  ] 
met  on  this  recent  trip. 

Many  attentions  quite  beyond  the  ca!l  of  duty 
were  extended  to  me  and  I  made  the  most  of 
every  opportunity  to  acquire  background  and 
understanding  of  at  least  some  elements  of  the 
present  reclamation  program.  To  supplement  my 
field  observations,  I  am  now  burrowing  into  reports 
and  other  literature  with  a  view  toward  the 
preparation  of  copy  for  publication  in  Engineering 
Kews-Record. 

The  itinerary  originally  proposed  by  you  was 
perfect.  And  the  details  handled  by  the  field 
staff  were  beautifully  coordinated.  In  this  con- 
nection, may  I  tell  you  that  Mr.  Nelson  and  Mr. 
Moritz  supplied  very  companionable  and  well 
informed  guides  in  the  persons  of  Jack  Woodward 
of  the  Information  Division  staff  in  the  Amarillo 
office,  and  Jack  Shankland,  an  engineer  assigned 
to  the  Construction  Division  at  Boulder  City. 


Thanks  to  both  of  these  men  the  inspection  was 
just  as  enjoyable  as  it  was  enlightening. 

It  is  my  intention  to  come  to  Washington  at 
the  end  of  the  month  so  that  I  might  have  an 
opportunity  of  sitting  in  on  some  of  the  hearings 
related  to  the  Arizona  work  and  at  that  time  I 
look  forward  to  calling  at  your  office  to  personally 
express  my  appreciation. 

With  kindest  regards  and  best  wishes,  I  am 
Cordially  yours, 

EDWARD  J.  CLEARY, 

Executive  Editor, 
Engineering  News-Record. 


More  on  Benoclor 

THE  CLOROBEN  CORPORATION, 

15  EXCHANGE  PLACE, 

Jersey  City  2,  N.  J. 
DEAR  EDITOR: 

The  article  "Benoclor-3-C"  by  W.  Harold  Hirst, 
which  appeared  in  your  April  issue  speaks  of 
the  weedkiller  Benoclor  as  a  "chemical."  The 
phrase  "chemical  compound"  would  be  more 
accurate,  as  the  other  usage  may  be  misleading. 
The  Benoclors  are  actually  compounded  of  several 
chemicals  for  adaptation  to  different  field  condi- 
tions, and  rendered  useful  through  varying  emul- 
sifying agents.  There  is  also  connoted  in  the 
use  of  the  word  "chemical"  the  idea  that  the 
weed  killing  action  is  a  chemical  one,  whereas 
the  Benoclors  perform  more  as  a  solvent  than 
as  such  simple  chemicals  as  sodium  chlorate  or 
calmium  hypochlorite  used  in  the  weed-killing 
field. 

While  I  have  never  met  Mr.  Hirst,  I  would 
appreciate  it  if  you  would  extend  to  him  my 
compliments  for  the  accuracy  with  which  he 
described  the  present  techniques  utilized  in  con- 
nection with  Benoclor-3-C,  and  the  results  ascer- 
tained to  date. 

Incidentally,  I  live  on  Long  Island,  not  in 
New  Jersey. 

Sincerely  yours, 

HERMAN  SEYDEL,  Director. 


NEXT  MONTH 

A  full  report  by  Edward  J.  Cleary,  executive  Editor  of  Engineering 
News  Record,  of  his  reconnaissance  of  reclamation  projects. 

ALSO  "Holing  Through  in  1909"  by  G.  J.  Van  Gieson  of  the  Branch 
of  Design  and  Construction,  Denver,  Colo.  The  story  of  the  famous 
Gunnison  Tunnel. 
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The  Reclamation  Era  regrets  to  an- 
nounce the  death  of  Superintendent 
L.  J.  Windle,  of  the  Shoshone  project. 
Wyoming,  Region  VI.  W.  F.  Kemp 
has  been  appointed  Acting  Superin- 
tendent of  the  project. 


flame 
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"Get  Acquainted"  Copies 

If  you  have  friends  or  associ- 
ate* who  would  be  Interested 
In  the  Reclamation  Era,  please 
list  their  names  and  addresses 
In  the  box  to  the  left,  clip  and 
send  it  to  the  Commissioner, 
Bureau  of  Reclamation,  Wash- 
ington 25,  D.  C.  We  shall  be 
glad  to  send  them  copies  of 
back  issues  so  that  they  can 
get  acquainted  with  your  mag- 
azine. 


JULY  1947 
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What  "Multiple  Purpose"  Means 


It.  It    I'aikrr.  K>tii»n  I 

Hullr  Dam,  Riit  ('.rande  prnjrrt,   /V.  Mrx.,  xulirce  «/  hydntrlrctrir  potrer  anil 
municipal  tcatrr. 


OT  ONF,  of  the  irrigation  storage 
reservoir-   >  mi-trucled    l»y    the   Bu- 
reau   of   Reclamation  can   be  con- 
sidered as  a  single-purpoM-  reservoir. 

Although  it  may  !»•  planne<l.  Imilt.  and 
operated  for  that  one  purpose,  and  the  ic- 
payment  of  the  co.t  of  •  unMriiction  be  made 
only  by  thr  irrigation  interests,  some  meas- 
ure of  flood  control,  m  ti-.iliun.  and  fi»h 
and  wildlife  Iteprfils  i«  apparent  in  each 
of  iiur  Morale  n—cr\i>ir*. 

People  have  Iwgun  to  recogni/c  the  ex- 
i«lence  nf  the-w  multiple  benefit*  mure  and 
ni'Tr  during  the  last  1.1  years,  especially 
•  inn-  the  Bureau  of  Reclamation  started 
l»  |>rrpare  plans  for  Hoover  Dam.  \\iili 
thi«  rci  oL'iiilion  has  rotne  the  ncce»*it\  i.f 
determining,  within  certain  limit-,  the  pri- 
orities of  use  among  the  various  purposes. 
The  Stale  nnd  Federal  Cot  eminent*  have 
LMS'TI.  and  are  i  nntinuing  to  give,  attenlimi 
to  this  subject,  and  their  idea*  are  rH! 
in  the  furni  of  l.—  i-Litn.ii.  The  o|>eration 
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of  projects  for  irrigation  and  other  purposes 
is  dependent  upon  Federal  and  State  pol- 
icies, and  the  contracts  with  the  benefici- 
aries. Design  and  o|>eration  of  reservoirs 
have  been  changed  to  keep  pace  with  these 
factors. 

There  is  not  a  great  deal  of  unif<>nnit\ . 
and  no  standardization,  apparent  in  the 
measure*  which  have  Iwen  adopted  from 
\ear  to  year  in  the  •Bocatim  ti>  dilTcn-nl 
|iiir|in>c«  cir  in  tin-  methods  of  o|M*ration>.. 
but  the  examples  which  are  given  in  the 
following  paragraph*  will.  In  -miii-  extent, 
explain  the  principles  which  are  involved. 
The  operating  characteristics  cannot  be 
divorced  cnlireK  from  the  financial  ones, 
(•••cause  in  Reclamation  projects  each  is 
dependent  on  the  other.  ( 'nnwi|iieiill\. 
infornialiiin  on  the  <•»•>(  allocations  will  be 
treated  briellv  in  ••••me  cases. 

The   Hio  (.i.imli-   |ii..|.-i|    of   New     \lc\ii  n 

and  Texas,  which  •  ••>ici«  |V>.((<Mt  acres  of 
irrigated  land.  . -xL-nd*  near  I  \  I  HO  miles 


along  the  Rio  Grands  upstream  and  down- 
stream from  El  Paso.  The  international 
boundary  between  the  United  States  and 
Mexico,  beginning  at  a  point  immediately 
above  El  Paso,  is  formed  by  the  river. 
Water  regulation  and  storage  are  provided 
by  the  Elephant  Butte  Reservoir  of 
2J219.000  acre-feet  capacity  in  1940  I  the 
date  of  the  latest  survey)  22  miles  above 
the  project  lands;  and  the  Caballo  Reser- 
voir of  345,000  acre-feet  capacity,  imme- 
diately above  the  project  lands.  A  power 
plant  of  24.300  kilowatt  installation  is 
situated  at  Elephant  Butte  Dam. 

Caballo  Dam  and  the  power  plant  at 
Elephant  Butte  Dam  were  added  to  the 
project  works  about  23  years  after  Elephant 
Butte  Dam  was  completed.  Caballo  Dam 
was  constructed  in  part  to  provide  control 
of  arroyo  floods,  but  its  principal  function 
was  to  provide  afterbay  storage  capacity 
to  reregulate  releases  from  Elephant  Butte 
Reservoir  and  make  possible  the  generation 
of  a  large  block  of  saleable  power  at  the 
Elephant  Butte  plant. 

The  initial  contract  with  the  project  water 
users,  signed  in  1906,  called  for  repayment 
to  the  Federal  Government  of  all  costs  of 
Elephant  Butte  Dam  and  Reservoir.  In 
1907,  $1,000,000  was  declared  nonreim- 
bursable by  appropriation  from  the  General 
Treasury  in  accordance  with  the  Treaty  with 
Mexico,  signed  May  21,  1906.  whereby 
60,000  acre-feet  of  water  would  be  stored 
annually  in  Elephant  Butte  Reservoir  and 
delivered  to  Mexico  at  a  point  near  Juarez. 
The  treaty  contains  a  schedule  of  water  de- 
livery for  each  month,  but  for  a  diminished 
supply  in  years  of  extraordinary  drought 
or  serious  accident  to  the  irrigation  system 
in  the  United  States. 

Although  there  was  a  storage  allocation 
to  flood  control  of  416,000  acre-feet,  which 
covered  the  upper  portion  of  the  reservoir 
from  the  inlet  of  the  cylindrical  gates 
i  elevation  43%)  to  the  spillway  crest 
iele\ation  -1407  I .  there  were  no  nonreim- 
bursable funds  allotted  for  this  purpose. 

After  Caballo  Dam  and  the  power  plant 
urn-  rnHi|ilcied  MM  I'l.'W  and  1940  respec- 
tively), the  cost  allocations  and  repayment 
contract  were  revised.  Approximately 
$1,500.000  was  transferred  to  construction 
funds  from  the  State  Department  to  cover 
the  flood-control  allocation  for  the  Caballo 
Dam.  This  action  was  a  part  of  the  pro- 
gram of  the  International  Boundary  Com- 
mi>Mon  for  flood  control  and  river  rectifi- 
cation along  the  international  boundary. 

An  agreement  wa«  reached  l>clwecn  the 
I  nited  Stall-*  and  the  project  water  users 
wheie|i\  the  remaining  part  of  the  co>t«* 
for  Caballo.  the  cost  of  the  power  plant  and 
facilities,  and  the  co-t«.  •>(  cun-tniction  of 
Klephant  Unite  Dam  and  appurtenant  w«ik- 
ueie  In  l>e  repaid  solely  from  net  power 
ii-M-nues. 

An  agreement  on  the  o|>cration  of  Caballo 
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Dam  was  reached  with  the  State  Depart- 
ment, whereby  100,000  acre-feet  of  storage 
would  be  available  for  flood  control  from 
June  1  to  November  1  of  each  year.  Al- 
though the  major  portion  of  the  costs  of 
storage  works  must  be  repaid  from  revenues 
derived  by  sale  of  power,  water  may  be 
released  from  Caballo  Dam  only  as  it  is 
needed  for  irrigation  or  if  it  must  be  spilled 
during  floods  after  both  reservoirs  are  en- 
croaching upon  their  flood-control  pools. 

It  is  obvious  that  the  reservoirs  must  be 
operated  very  carefully  to  obtain  the  maxi- 
mum power  development,  and  at  the  same 
time  stay  within  the  flood-control  limita- 
tions, and  avoid  all  discharge  of  unusable 
water  from  Caballo  Dam.  This  situation  is 
further  complicated  by  provisions  in  the 
compact  among  Colorado,  New  Mexico,  and 
Texas,  which  governs  the  distribution  of  use 
of  Rio  Grande  waters  above  Fort  Quitman, 
Tex.,  80  miles  below  El  Paso. 

Benefits  to  fish  and  wildlife,  recreation, 
and  sediment  detention  have  always  been 
substantial  at  Elephant  Butte  Reservoir, 
but  no  allocations  have  been  made  to  these 
uses. 

The  city  of  El  Paso  obtains  a  part  of  its 
water  supply  from  project  works.  When 
the  project  was  first  planned,  the  city  was 
given  an  opportunity  to  participate  and 
receive  a  water  supply.  It  elected  to  con- 
tinue to  get  its  supply  from  underground 
sources. 

Recently,  the  increased  population  of  the 
city,  the  influx  of  industry,  and  the  estab- 
lishment of  a  large  army  post  produced  a 
much  greater  demand  on  the  underground 
reservoir  than  could  be  met  by  recharge. 
Since  all  the  waters  stored  at  Elephant 
Butte  were  required  for  project  lands,  it 
was  necessary  for  the  city  to  purchase  lands 
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and  thus  obtain  rights  to  water  that  could  be 
used  for  domestic  purposes. 

It  was  necessary  to  operate  the  project 
storage  works  for  flood  control  in  the  spring 
and  summer  of  1942.  Unusually  large  in- 
flow into  the  reservoir  in  May  and  June  in 
1941  was  followed  by  heavy  run-off  from  the 
basin  above  the  reservoir  in  the  following 
spring.  The  outflow  from  both  Elephant 
Butte  and  Caballo  Reservoirs  was  held  sub- 
stantially below  the  rate  of  11,000  cubic 
feet  per  second  as  required  by  the  agreement 
with  the  State  Department,  but  some  damage 
was  caused  in  areas  near  Hot  Springs,  be- 
tween Elephant  Butte  and  Caballo  Reser- 
voirs, where  property  had  encroached  upon 
the  flood  plain. 

Under  normal  conditions,  the  discharge 
from  Caballo  Dam  is  entirely  for  irriga- 
tion, and  Elephant  Butte  Dam  and  power 
plant  are  operated  to  avoid  raising  the  ele- 
vation of  Caballo  Reservoir  to  a  level  that 
would  make  spills  of  nonirrigation  water 
necessary. 

Farmers  on  the  project  inform  the  ditch 
rider  when  they  will  need  water,  and  how 
much  will  be  required.  This  information 
is  passed  on  to  the  project  office  where  the 
figures  are  compiled  and  orders  given  for 
the  release  of  water  from  Caballo.  The  op- 
erator at  Elephant  Butte  Reservoir  is  noti- 
fied of  the  amount  of  water  that  can  be 
spilled  from  the  reservoir  during  each 
month.  On  some  occasions,  particularly  in 
the  spring,  when  it  is  necessary  to  evacuate 
the  flood-control  pool  at  Caballo  Reservoir, 
operations  of  the  power  plant  are  restricted. 

The  principal  factors  to  be  noted  in  the 
Rio  Grande  case  are  that  decisions,  with  re- 
gard to  allocations,  were  reached  only  when 
exigency  demanded,  as  the  circumstances 
indicated,  and  without  an  analysis  of  all 
benefits  and  potential  allocations.  How- 


ever, the  project  works  are  so  designed  that 
they  can  be  operated  satisfactorily  for  irri- 
gation, flood  control,  power  development, 
and  other  purposes. 

Although  considered  originally  as  a 
single-purpose  project,  the  Alamogordo 
Reservoir  on  the  Pecos.  River,  247  miles 
above  the  Carlsbad,  N.  Mex.,  project,  which 
it  serves,  has  captured  or  reduced  the  peak 
of  several  floods  since  1937,  when  the  dam 
was  under  construction.  The  present  ca- 
pacity of  the  reservoir  is  about  132,000  acre- 
feet. 

Recognition  of  its  flood-control  poten- 
tialities is  expressed  in  a  Federal  act  (the 
act  of  August  11,  1939) ,  which  provides  for 
the  determination  by  the  Corps  of  Engi- 
neers of  the  benefits  the  reservoir  affords. 

There  are  some  fish  and  wildlife  and 
recreational  benefits,  and  prior  to  1946  the 
draw-down  was  held  to  5,000  acre-feet  re- 
maining in  the  reservoir.  In  1946,  the 
water  shortage  on  the  Carlsbad  project  be- 
came so  acute  that  the  reservoir  was  lowered 
to  1,500  acre-feet,  the  maximum  draw-down 
that  could  be  accomplished  without  dam- 
age to  the  outlet  valves.  No  loss  of  fish  was 
apparent. 

Conchas  Dam  on  the  Canadian  River  in 
east  central  New  Mexico,  35  miles  north- 
west of  Tucumcari,  was  completed  by  the 
Corps  of  Engineers  in  1939.  Storage  ca- 
pacity amounting  to  600,000  acre-feet  was 
assigned  as  follows:  100,000  acre- feet  to 
sediment  detention;  300,000  acre-feet  to 
irrigation;  and  200,000  acre-feet  to  flood 
control.  Storage  capacity  for  flood  control 
is  in  that  portion  of  the  reservoir  above  the 
permanent  crest  of  the  dam  spillway. 

The  Bureau  of  Reclamation  is  building 
the  38-mile  canal  from  the  Conchas  Reser- 
voir to  the  project  lands  and  the  irrigation 
distribution  and  drainage  systems  for  a 
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project   area  of  45.000  acres   which   sur- 
rounds the  city  of  Tucumcari. 

None  of  the  costs  for  the  reservoir  is  to  I* 
repaid  by  the  water  users.  The  Corps  of 
Engineers  operates  the  dam  reservoir,  and 
all  outlet  works  including  the  one  for  the 
irrigation  canal.  Releases  of  irrigation 
water  are  made  as  requested  by  the  Bureau 
of  Reclamation. 

There  is  considerable  fishing  and  boating 
at  Conchas  Reservoir,  but  no  allocations 
have  been  made  to  benefits  of  this  nature. 
It  is  probable  that  some  fish  will  be  lost 
from  the  reservoir  through  the  irrigation 
millet*.  This  condition  might  be  rectified 
by  screening  the  outlets  or  by  placing  a 
trap  in  the  main  canal.  A  small  150-kilo- 
watt  plant  provide*  power  for  the  dam  and 
'  .mi|i  operations.  Water  for  operation  of 
the  plant  is  taken  from  any  water  available 
in  the  reservoir,  without  reference  to  a  spe- 
cific allocation. 

The  principal  feature?  of  the  Austin 
project  in  southwestern  Oklahoma  are  the 
Austin  Dam  and  Reservoir  on  the  North 
Fork  of  the  Red  River,  and  a  canal  and  dis- 
tribution system  for  the  irrigation  of  ap- 
proximately TO.(KM)  .11  ie-  of  land  south  of 
the  dam.  The  reservoir  capacity  is  18K.414 
acre- feet. 

The  .ill.»  .iii. .11-  made  by  the  Bureau  for 
regulation  purposes  are  silt.  43.000;  nm 
1,1.  ,|,.il  Mippl).  I..MNI:  irrigation.  103.K~><>: 
and  flood  control.  3fi.7M  acre-feet.  The 
.ill.. ( .ilion  of  «piue  for  flood  control  is  above 
the  crrM  of  the  litigated  spillway.  The  cost 
allocations,  as  established  in  the  findings  of 
rlit\.  il.iinl  January  21.  1941.  were 
$1.130.000  for  ll.» -I  ...nitol:  Sl.a'HUHHi 
for  municipal  «uppl\  :  S2.iNMi.iKNi  for  irri- 
gation: and  the  remainder.  $1.390.000  for 
unemployment  relief  through  the  participa- 
tion of  the  Works  Project  Administration. 
The  estimated  cost  of  the  project  has  in- 
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creased  since  the  findings  of  feasibility  but 
the  increase  has  not  as  yet  been  allocated. 

This  is  one  of  the  projects  for  which  the 
Secretary  of  War  is  to  prescribe  regulations 
for  use  of  storage  allocated  to  flood  control 
under  the  terms  of  section  7  of  the  Flood 
Control  Act  of  1944  (act  of  December  22. 
19441. 

The  tentative  agreement,  which  has  not 
yet  been  approved  by  the  Interior  and  War 
Departments,  is  that  the  flood  control  dis- 
charge facilities  shall  be  operated  under  the 
direction  of  the  District  Engineer  of  the 
Corps  of  Engineers  whenever  the  pool  stage 
reaches  the  crest  of  the  ungated  spillway. 
The  District  Engineer  would  then  direct  the 
operations  of  the  discharge  facilities  to  pre- 
vent  flood  damage  below  the  reservoir  and 
to  limit  the  pool  stage  to  an  elevation  3  feet 
above  the  crest  of  the  ungated  spillwa)  so 
fur  as  p.>--llile. 

Hoover  Dam.  one  of  the  Nation's  most 
successful  multiple-purpose  project.-,  i- 
located  on  the  Colorado  River.  420  mile* 
al>ove  its  mouth,  where  the  river  forms  the 
boundary  between  Nevada  and  Arizona. 
The  dam  is  8  miles  east  of  Boulder  C.il\ . 
Nev.,  and  71  miles  northwest  of  Kingman, 
Ari/.  The  reservoir.  Lake  Mead,  has  a 
capacity  of  3 1.1 42.000 acre- feet.  The  p.,u.-r 
plant,  located  at  the  toe  of  the  dam,  will 
have  a  total  capacit)  of  1.322.300  kilo- 
watts, of  which  1.034.800  kilowatts  are  now 
installed. 

The  purposes  for  whieh  the  reservoir  and 
power  pi. ml  were  built,  as  set  forth  in  section 
1  of  the  Boulder  Canyon  Project  \el.  are 
for  (1)  controlling  floods.  (2i  improving 
navigation  and  regulation  of  the  MOM  of  tin- 
Colorado  River.  l3l  providing  for  storage 
and  for  the  delivery  of  the  stored  waters  for 
reclamation  of  public  lands  and  other  Itcne- 
ficial  uses  within  the  I'nited  Stales,  and  (4) 


generating  electrical  energy  as  a  means  of 
making  the  project  a  self-supporting  and 
financially  solvent  undertaking. 

Engineering  studies  indicated  that  the 
lower  300  to  360  feel  of  the  reservoir  should 
be  allotted  to  silt  and  sediment  detention; 
the  next  155  to  215  feet  for  active  storage  or 
river  regulation;  and  the  upper  75  feet  for 
flood  control. 

The  approximate  reservoir  capacities  are 
3.000.000  acre-feet  for  silt  detention;  20,- 
000,000  acre-feet  for  active  storage  and  river 
regulation;  and  9,000,000  acre-feet  for 
flood  control. 

The  initial  legislation  provided  that  the 
cost  of  all  the  works,  exclusive  of  the  allo- 
cation to  flood  control,  would  be  repaid  in 
50  years  at  4  percent  interest  through  the 
sale  of  stored  water  and  electrical  energy, 
but  that  no  charge  should  be  made  for  water 
stored  for  the  Imperial  and  Coachella 
Valleys. 

The  sum  of  825.000,000  of  the  construc- 
tion cost  was  allocated  to  flood  control  and 
was  to  be  repaid  to  the  iJnited  States  out  of 
a  percentage  of  the  revenues  which  were  in 
excess  of  the  amount  needed  to  meet  peri- 
odic payments  during  the  period  of 
amortization. 

The  Boulder  Canyon  Project  Adjustment 
Act  of  July  19,  1940.  revised  the  repayment 
plan.  It  provided  that  the  payment  of  the 
$25.000,000  allocation  to  flood  control  was 
to  be  deferred,  without  interest,  to  June  1, 
1987.  The  recreational  and  fish  and  wild- 
life benefits  are  very  great  at  Lake  Mead, 
but  allocations  have  not  been  made  for  these 
purposes. 

The  balance  of  the  cost  of  the  dam  and 
power  plant  was  to  be  repaid  with  3-percent 
interest  from  revenues  from  the  sale  of 
power  and  water. 

As  of  May  31,  1945,  the  end  of  the  proj- 
ect's operating  year,  $37,700.000  had  been 
returned  to  the  Treasury. 

Among  the  unique  provisions  of  the  act 
were  those  providing  for  payment  from 
power  revenues  to  each  of  the  States  of 
Arizona  and  Nevada  of  $300,000  per  an- 
num, in  lieu  of  taxes,  for  the  operating  M-.H- 
I '».".;:  to  1987.  and  for  the  transfer,  also  from 
power  revenues,  to  a  special  fund  in  the 
Treasury,  designated  as  the  Colorado  River 
development  fund,  of  $500.000  a  year  for 
the  operating  years  1938  to  1987  to  pa\  for 
studie-.  iiiMMigalions.  and  construction  of 
projects  in  the  Colorado  River  Basin. 

In  accordance  with  the  terms  of  the  initial 
Mthori/ing  legislation,  contracts  for  the  sale 
of  water  and  powei  were  obtained  before 
construction  Mas  initiated.  After  the  ad- 
juMmcnt  art  was  passed,  the  contracts  were 
amended  and  arrangements  made  for  two 
pi. MCI  allottee*  to  o|M-rate  and  maintain  the 
eleitrical  generating  and  transmission  fa- 
i  ililies.  The  Bureau  of  Reclamation,  how- 
e\ct.  o|M-ratcs  all  valves  and  gales  which 
.  onirol  the  flow  of  water  from  the  reservoir. 

I  lie  water  stored  in  Lake  Mead  must  IN- 
i  on-erxed  for  municipal  and  irrigation  n-.-- 
•!<.\Mistream:  therefore,  power  and  flood- 
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control  releases  must  be  regulated  in  such 
manner  that  the  water  may  be  used  to  full 
advantage  on  the  projects  below  the  dam. 

Among  the  more  important  projects  al- 
ready constructed  below  the  dam  are  the 
Parker  Dam  power  plant  and  the  pumping 
plant  of  the  Los  Angeles  aqueduct  immedi- 
ately upstream  from  Parker,  Ariz. ;  the  Palo 
Verde  Irrigation  project  near  Blythe,  Calif.; 
Headgate  Rock  Diversion  of  the  Colorado 
River  project  of  the  Indian  Service;  and  the 
diversion  dams  for  the  Imperial  Valley  and 
Yuma  projects  near  Yuma,  Ariz.  These 
vary  in  distance  from  150  to  300  miles  from 
the  dam.  Their  needs  for  water  fluctuate 
from  day  to  day  and  because  of  the  long 
distances  involved,  careful  scheduling  must 
be  followed  in  order  to  avoid  wastes  on  one 
side  or  water  shortage  on  the  other. 

In  addition,  water  releases  and  river  con- 
trol are  required  for  the  delta  area  in 
Mexico,  under  the  terms  of  the  Mexican 
Treaty,  which  became  effective  November  8, 
1945.  These  requirements  make  it  desir- 
able to  route  all  water  requests  to  a  river 
control  officer  of  the  Bureau  of  Reclamation, 
who  compiles  the  data,  coordinates  it  with 
the  required  operations  of  Lake  Mead  for 
power  development  and  flood  control,  and 
designates  the  amount  and  time  of  water 
releases  from  Hoover  Dam. 

The  Davis  Reservoir  is  being  built  65 
miles  downstream  and  will  provide  river 
regulation  for  power  development,  irriga- 
tion, flood  control,  improvement  of  naviga- 
tion, and  for  municipal  water  supply. 
When  completed,  this  structure  should  aid 
materialy  in  increasing  the  efficiency  of  op- 
erations of  Hoover  Dam.  As  the  develop- 
ment of  the  Colorado  River  Basin  pro- 
gresses and  the  States  of  the  basin  reach  an 
agreement  on  the  allocation  of  the  river's 
waters,  the  importance  of  Hoover  Dam  as 
the  key  structure  in  the  river  basin  develop- 
ment will  become  increasingly  apparent. 

An  enormous  amount  of  study  has  been 
given  to  the  design  and  operation  of  the 
Columbia  Basin  project,  in  the  State  of 
Washington,  to  obtain  the  maximum  control 
and  use  of  the  Columbia  River  waters  and 
provide  the  greatest  benefits  for  multiple 
purposes. 

Grand  Coulee  Dam,  the  principal  feature 
of  the  project,  is  situated  on  the  Columbia 
River  94  miles  northwest  of  Spokane. 
Other  features  of  this  project  are  the 
9,500,000  acre-foot  reservoir  back  of  the 
dam ;  power  plants  situated  one  at  each  end 
of  the  dam.  which  will  have  a  final  capacity 
of  1.944,000  kilowatts,  of  which  648.000 
capacity  is  installed;  the  pumping  plant  of 
16,000  second-feet  capacity  and  650,000 
horsepower,  which  will  raise  water  a  maxi- 
mum of  360  feet  from  the  reservoir  to  the 
irrigation  project  works;  a  regulating  reser- 
voir of  1.202.000  acre- feet  capacity;  and 
440  miles  of  main  canals  to  serve  the  project 
area  of  1.022.000  acres,  lying  in  the  Grand 
Coulee  south  of  the  dam.  The  power  plant 
is  connected  to  the  high-voltage  power  net- 
work of  the  Bonneville  Power  Administra- 
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tion,  which  markets  the  power  from  the 
Bonneville  plant,  built  by  the  Corps  of  Engi- 
neers at  a  site  450  miles  below  Grand 
Coulee  Dam. 

The  principal  purposes  served  by  the 
Grand  Coulee  Reservoir  are  navigation, 
flood  control,  irrigation,  power,  and  river 
regulation.  Specific  allocations  of  storage 
capacity  have  not  been  made  to  different 
purposes,  the  benefits  being  obtained 
through  appropriate  regulation  of  the 
reservoir. 

Several  more  of  the  54  operating  projects 
of  the  Bureau  of  Reclamation  could  be  de- 
scribed to  point  out  certain  distinguishing 
characteristics  of  design  and  operation,  but 
the  general  principles  would  be  similar. 

The  Rio  Grande  project  is  typical  of  those 
where  there  are  definitely  recognizable 
multiple  purposes.  Here  it  is  evident  that 
reservoirs  can  be  operated  for  many  pur- 
poses, without  appreciable  conflict  between 
purposes,  provided  the  various  potential 
uses  are  recognized  in  the  planning  stage, 
and  the  designs  prepared  accordingly. 

The  designs  and  particularly  the  opera- 
tion of  reservoirs  on  Federal  irrigation 
projects  are  not  dependent  solely  on  engi- 
neering considerations,  river  discharge 
characteristics,  or  the  regulation  of  stream- 
flow  for  optimum  benefits  for  all  purposes., 
They  are  influenced  in  considerable  degree 
by  financial  and  legislative  matters  which 
apply  to  each  separate  project. 

It  is  extremely  desirable  to  analyze  all 
potentialities  of  proposed  projects  in  order 
to  avoid  costly  reconversion  or  duplication 
of  construction  features,  and  it  is  desirable, 
where  feasible,  to  build  and  operate  the 
works  for  all  practicable  purposes.  At  the 
same  time,  there  should  be  recognition  of 
all  benefits  in  multiple-purpose  projects  and 
general  uniformity  and  standardization  pro- 
vided in  the  determination  of  cost  alloca- 
tion. These  objectives  will  be  attained  only 
as  fast  as  the  States  and  Federal  Govern- 
ment make  their  decisions  on  water  policies. 
This  is  especially  true  with  respect  to  Fed- 
eral agencies. 

At  present,  there  is  much  dissimilarity  in 
the  approach  by  different  agencies  to  prob- 
lems of  investigations  and  operations,  with 
consequent  confusion  in  the  handling  of 
water  matters.  This  situation  can  be  recti- 
fied only  by  the  adoption  of  an  adequate 
national  water  policy.  When  this  is  done, 
and  only  when  it  is  done,  will  it  be  possible 
to  attain  any  appreciable  uniformity  in  the 
determination  of  allocations  for  various 
purposes  in  multiple-purpose  projects. 


.. 


Friendship  of  a  Day 
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Valley  Evening  .Monitor,  Mr.lllrii  Tex.,  Photo 


"Amistad  de  un  dia"  is  what  the  Mexi- 
cans call  it. 

This  fragile,  paper-white  flower  is  popu- 
lar in  the  Lower  Rio  Grande  Valley  of 
Texas,  where  the  Bureau  of  Reclamation  is 
planning  a  gravity  canal  irrigation  and 
drainage  project  to  serve  700,000  acres  of 
citrus  fruit  and  vegetable  producing  land. 

"Friendship  of  a  day"  is  the  English 
translation  of  the  Mexican's  name  for  the 
flower  which  blooms  in  profusion  through- 
out its  2-  to  3-month  season. 

Senator  Klaghorn  notwithstanding,  some 
persons  confuse  the  blossom  with  the  Con- 
federate rose. 

Mexicans  have  another  name  for  the 
flower,  "algodon,"  or  cotton,  because  its 
leaves  are  shaped  like  those  of  the  cotton 
plant. 

Mrs.  T.  J.  Powell  of  McAllen,  who  be- 
longs to  the  school  of  garden  lovers  which 
practices  its  belief  that  flowers  bloom  to  be 
shared  with  one's  friends,  says  the  flowers, 
in  spite  of  their  fragile  appearance,  are  ad- 
mirable for  luncheon  corsages.  They  are 
sturdy,  hold  their  shape  well  and  do  not 
wilt  readily,  whether  in  water,  on  the  tree 
or  pinned  to  a  woman's  frock.  However, 
they  would  never  do  for  dinner  or  dance 
corsages,  because  night  closes  them  into 
tight  red  balls. 

If  these  flowers  be  kin  to  the  Confederate 
rose,  Senator  Klaghorn  would  have  an  an- 
swer for  their  refusal  to  bloom  at  night. 
"Why,"  he  would  demand  to  know,  "should 
a  southern  beauty  be  spied  on  by  the  North 
Star?" 


The  above  article  is  an  adaptation  of  Mr. 
Nelson's  speech  delivered  at  the  January  16th 
morning  session  of  the  annual  meeting  of  the 
American  Society  of  Civil  Engineers,  held  in  New 
York  City  during  the  week  of  January  13,  1947. 


New  Map  Available 

Western  half  of  the  United  States 
showing  Reclamation  projects  and  the 
7  regions.  Map.  No.  47-1.  revised 
May  1947.  Size  18  x  22  inches. 
FREE.  Send  your  request  to  the 
Commissioner,  Bureau  of  Reclama- 
tion, Washington  25,  D.  C. 
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1'hlltll    Illl    I'aitl    I,        \:: 

nf  the  Mormon*  in  Sail  Lake  Valley,  July  1847,  at  depicted  in  artist  J.  Ii.  Fairhankt'  mural. 


• ,  H<  'linn  /!' 


UTAH'S  CENTENNIAL 


Utah  celebrates  her  centennial  this  year. 

One  hundred  years  ago,  come  July  23  and 
24,  the  Mormon  pioneers  1 143  men,  3 
women,  and  2  children)  arrived  in  the  Val- 
ley of  Great  Salt  Lake,  then  a  desolate 
wasteland.  Practically  their  first  act  was  to 
irrigate  the  land. 

Historians  vary  in  their  interpretation  of 
the  significance  of  this  and  related  events, 
but  most  authorities  agree  that  July  23, 
1947,  is  also  the  centennial  of  modern  irri- 
gation in  America. 

Aside  from  the  year-long  celebration 
throughout  the  State,  including  parades, 
carnivals,  national  athletic  championships, 
light  operas,  theatricals  in  most  communi- 
ties, and  a  summer  exposition  in  Salt  Lake 
City  continuing  through  September  20,  the 
Utah  Centennial  may  serve  to  bring  about 
a  broader  understanding— at  least  in  the 
minds  of  the  thousands  of  visitors — as  to 
the  proper  niche  which  Brigham  Young  and 
his  colonist.*  should  occupy  in  the  history 
of  America. 

Meantime,  perhaps  the  estimate  of  Gov- 
ernor Onborn  of  Arizona  would  be  of  ac- 
ceptable help  in  arriving  at  a  true  appraisal 
of  what  and  how  much  Utah's  Centennial 

.  ,•  -    •    -  •!.  i  ~i  it.  -  ••;  ii:.  \\  •  -i  .ii  mn 


By  Mack  C.  Corbett 
Region  IV,  Salt  Lake  City,  Utah 

rate.  Tn  Arizona  Highways,  Governor 
Osborn  writes: 

"The  arrival  of  the  Mormon  Pioneers  in 
the  Valley  of  the  Great  Salt  Lake  one  hun- 
dred years  ago  was  a  momentous  event.  It 
began  the  orderly  colonization  of  the  West. 
It  began  the  heroic  task  of  turning  desolate 
wasteland  into  a  productive  empire,  an 
achievement  truly  unequaled  in  the  pages  of 
history." 

Encyclopedia  Britannica  (llth  edition) 
says:  "Irrigation  of  the  western  regions  of 
the  United  States  began  in  the  Great  Basin 
of  Utah  when  the  Mormon  pioneers  in  1847 
diverted  the  waters  of  City  Creek  upon  the 
parched  soil  of  Salt  Lake  Valley." 

Whether  or  not  the  Mormon  pioneers  can 
truly  claim  this  "first,"  certainly  theirs  was 
one  of  the  first  instances  of  modern  irriga- 
tion by  Anglo-Saxons  and  certainly,  in  the 
words  of  Dr.  John  A.  Widtsoe,  it  represented 
the  first  building  of  "communities  of  mod- 
ern, civilized  people  under  the  ditch,  com- 
parable or  superior  to  those  in  the  rainfall 
regions  from  which  they  came."  ( See  May 
1947  Era.  I 

But  in  the  last  analysis,  more  importance 


attaches  to  what  has  become  of  all  these 
beginnings. 

The  State  of  Utah  now  is  a  commonwealth 
of  some  600,000  persons  who  enjoy  living 
conditions  comparable  to  the  finest  of  pres- 
ent-day civilization. 

Not  without  the  greatest  sacrifices,  toil 
and  bitter  disappointments  was  Utah's 
progress,  through  100  years  of  irrigation, 
made  possible.  Yet  by  the  turn  of  the  cen- 
tury, more  than  1,000  miles  of  hand  hewn 
canals  had  been  dug  and  most  of  the  lands 
irrigated  in  Utah  today  were  under  the  ditch. 

The  Federal  Government  since  1906  has 
aided  Utah's  irrigationists,  but  chiefly  in 
stabilizing  the  water  supply  to  lands  previ- 
ously irrigated. 

As  a  new  century  of  irrigation  dawns, 
Utah  reclamationists  are  looking  in  despera- 
tion to  the  Colorado  River  Basin  for  a  new 
water  supply,  and  are  seriously  considering 
improvements  to  conserve  existing  water 
supplies. 

The  pioneer  attributes  of  self-help  and 
cooperation  continue  to  be  demonstrated  in 
the  Mormon  State.  In  a  larger  sense,  the 
I  tali  Centennial  commemorates  those  at- 
tributes and  commends  them  most  strongly 
to  the  Nation  as  the  basis  for  future  under- 
standing and  progress. 


Hamming  n/  City  Creek  by  the  Mormon*  markt  beginning  of  irrigation  in  I'tah. — J.  It.  Vairhankt  mural. 
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by  Randall  Henderson 

Editor  of  The  Desert  Magazine 

IN  the  late  summer  of  1913  the  meander- 
ing Colorado  River  threatened  to 
change  its  channel  and  leave  the  intake 
of  the  Palo  Verde  water  system  high  and 
dry.  C.  K.  Clarke,  chief  engineer  for  the 
water  district,  decided  it  would  be  necessary 
to  install  brush  jetties  on  the  Arizona  side 
to  divert  the  current  to  the  California  side 
where  the  Palo  Verde  intake  was  located. 

But  the  Arizona  shore  was  in  the  Colo- 
rado River  Indian  Reservation,  and  this 
made  it  necessary  to  go  to  the  Department 
of  the  Interior  for  a  permit,  involving  a 
delay  that  might  be  disastrous. 

Because  of  the  urgency  of  the  situation, 
Ed  Williams,  then  a  director  of  the  water 
company,  volunteered  to  take  a  gang  of 
workmen,  smuggle  them  into  the  reserva- 
tion, and  get  the  control  work  underway 
while  the  application  to  Washington  was 
going  through  the  customary  channels  of 
red  tape. 

The  river  bottom  on  the  Arizona  side  was 
a  jungle  of  mesquite,  cottonwood,  and  ar- 
rowweed.  To  find  a  route  over  which  it 
would  be  possible  to  transport  men  and 
equipment  through  that  jungle  was  Wil- 
liams' first  job.  And  since  I  had  been  a 
member  of  the  United  States  Land  Office 
survey  crew  which  mapped  the  reservation 
the  previous  year,  Ed  invited  me  to  go  along. 

We  crossed  the  Colorado  on  the  Ehren- 
berg  ferry  and  spent  3  days  finding  a  route 
through  the  dense  thicket  of  trees  and  brush. 
Part  of  the  time  we  were  on  horseback,  part 
of  the  time  on  foot,  and  sometimes  it  was 
necessary  to  leave  our  horses  and  crawl  on 
hands  and  knees.  At  night  we  rolled  up  in 
our  saddle  blankets  and  slept  under  the 
stars. 

Out  of  those  days  together  in  that  thorn- 
infested  jungle  developed  a  friendship 
which  has  remained  warm  to  this  day. 
And  here  is  the  story  of  the  man  who  was 
my  companion  on  that  trip,  and  has  re- 
mained one  of  my  idols  through  the  inter- 
vening years. 
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He  Helped  Combat 
Ol9  Man  River 


WHEN  Ed  F.  Williams  went  to  Wash- 
ington in  1930  to  ask  that  $1,000,000 
be  appropriated  out  of  the  United  States 
Treasury  to  compensate  the  landowners  in 
Palo  Verde  Valley  for  flood  damage  caused 
to  their  holdings  by  the  building  of  Laguna 
Dam,  70  miles  down  the  Colorado  River, 
officials  to  whom  he  made  his  appeal  were 
not  sure  whether  he  was  a  colossal  beggar, 
or  just  plain  crazy. 


"That's  ridiculous!"  exclaimed  Dr.  El- 
wood  Mead,  then  Commissioner  of  Recla- 
mation. "How  could  an  11-foot  diversion 
dam  in  a  river  with  a  fall  of  one  and  a 
quarter  feet  to  the  mile  affect  the  flood  level 
of  the  channel  70  miles  upstream?" 

Phil  D.  Swing,  Congressman  from  the 
Eleventh  District  of  California,  Williams' 
home  district,  also  was  skeptical.  But  being 
a  diplomatic  Congressman  he  did  not  ex- 
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I  In-  rttrk  a  •  a  miff*  the  /PTC/  <>/  the  Colorado  and  /.••;>-  tenter  floiring  into  I'alo  Verde  intake  )u»t  ahore.     In  the  <>/</  darn  the  tame  purpote. 
tea*  terred  lr*t  effectively  by  jetlien  extending  out  from  the  Arizona  ihore  on  the  far  fide  of  the  picture. 


prae  his  doubt  a*  bluntly  as  did  Dr.  Mead. 

"If  you  will  show  me  how  it  would  he 
possible  for  Laguna  Dam  to  cause  broken 
levees  in  the  Palo  Verde  Valley,  I'll  give 
you  what  help  I  can."  Swing  assured  him. 

Before  he  had  been  in  Washington  mam 
days  Williams  saw  he  would  get  nowln-n- 
with  his  million-dollar  request  until  he 
could  prove  to  hard-headed  engineers  and 
indifferent  Congressmen  that  there  was  en- 
gineering data  to  support  contentions. 

Si  he  lierame  a  daily  patron  of  the  Con- 
gressional Library.  He  dug  up  old  engi- 
neering report*  from  Kgypl  and  India  and 
Italy — some  of  them  written  2  or  3  hundred 
years  ago.  It  was  necessary  to  have  some 
of  them  translated  into  a  language  he  could 
understand.  For  6  weeks  he  read  every- 
thing he  rould  find  about  the  hydraulics  of 
a  silt-laden  stream. 

He  also  found  convincing  proof  from  the 
records  of  (he  (Colorado  itself.  I  •  •>  instance. 
the  old  adobe  walls  of  the  town  of  l..i  I'.i/ 
in  Arizona  opposite  the  I'alo  Verde  intake 
had  remained  intact  on  the  river  hank 
through  the  highest  floods  on  record  since 
1870.  Tben  in  1914.  4  years  after  I-aguna 
Dam  was  completed,  a  comparatively  mod- 
erate flood  crest  overflowed  the  townsitr 
and  melted  the  walls  to  mere  piles  of  mud. 
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When  Williams  finally  appeared  l>efore 
the  committees  that  were  to  consider  his 
proposal,  even  Dr.  Mead  had  been  con- 
\  UK  c(l  there  was  good  engineering  authority 
to  bear  out  Palo  Verde  Valley's  complaint. 

Williams  returned  to  Washington  again 
in  1931  and  1932  to  press  claims  of  his 
neighbors  in  the  Palo  Verde  water  district. 
Re  fore  the  grant  was  made,  however,  there 
was  a  New  Deal  in  the  National  Capitol.  tin- 
RFC  was  born,  and  the  Palo  Verde  land- 
owners eventually  received  the  aid  they 
sought  through  the  refinancing  of  their 
$4..VXUH)0  bonded  indebtedness  al  2.">  rent-. 
on  the  dollar. 

With  the  huildir-g  of  Hoover  Dam  the 
danger  of  flood  darncge  from  the  Colorado 
River  ceased  to  be  a  problem  to  the  Palo 
Verde  community. 

I  'I  Williams'  million-dollar  errand  at 
Washington  merely  was  one  of  many  tough 
assignments  his  neighbors  have  gi\en  him 
during  the  36  years  he  has  lived  among 
them. 

He  was  leader  of  the  delegation  which 
represented  Palo  Verde  Valle\  during  llm-e 
highly  explosive  conferences  when  Los 
Angeles.  Imperial  Valley  and  other  claim- 
ants were  dividing  California's  share  of  the 


water  allotted  to  the  state  under  the  Six- 
States  Compact. 

The  Palo  Verde  delegates  were  not  as 
strong  in  numbers  or  as  eloquent  in  speech 
as  some  of  the  more  powerful  claimants — 
but  they  had  two  winning  cards  to  play. 
One  of  them  was  a  water  filing  on  the  Colo- 
rado River  which  was  prior  to  all  othn-  in 
the  lower  basin.  The  other  was  Kd  F. 
Williams. 

Williams  had  spent  many  years  of  his 
life  on  the  cattle  range  where  gift-o'-gah  was 
nridicr  a  virtue  nor  even  an  asset  of  any- 
great  value.  He  doesn't  go  in  for  speech- 
in. iking.  He  told  the  conference  in  n  few 
\MuiU  what  his  district  wanted.  Some  of 
the  others  thought  it  was  loo  much,  and 
-lonni-il  and  threat-ncd.  In  the  end  the\ 
•HIM-  wa\  to  the  quiet-spoken  delegate  from 
Rlxthc  who  refused  to  lie  M. impeded  by 
professional  oratoi  \ . 

I  .1  Williams  is  ill  \.-.n-  old.  with  clear 
liliie  e\es  that  still  sparkle  with  the  enthusi- 
asm of  \otith.  Since  1912  he  has  pla\ed  a 
leading  role  in  the  public  affairs  of  I'alo 
\,-,de  \allev. 

It  is  ine\  liable  that  a  man  so  conspicuous 
in  rommuiiiu  lendctship  should  l>c  the  tar- 
I  reliuff  and  criticism.  Rut  Kd  Wil- 
liams lakes  the  bitter  with  the  sweet,  and 
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never  loses  his  quiet  good  humor.  He  is 
loyal  to  his  friends  and  tolerant  toward 
critics.  His  strength  is  that  of  a  man  who 
seeks  neither  wealth  nor  power  for  him- 
self— and  in  whose  heart  there  is  charity 
toward  all. 

Williams  has  been  on  the  frontier  all  his 
life.  Born  in  Waverly,  Iowa,  in  1866,  he 
was  16  years  old  when  his  parents  moved 
to  Dakota  Territory  in  the  heart  of  the 
Sioux  Reservation. 

He  was  a  rosy-cheeked  youngster,  none 
too  robust  in  health.  His  playmates  in  Da- 
kota were  mostly  Indian  boys,  and  his  de- 
termination to  equal  their  agility  in  the  field 


Thix  old  ferry  operated  between  Blythe  and 
Ehrenberg  before  the  present  bridge  was 
built  across  the  Colorado. 
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of  sports  soon  developed  his  muscles  to  the 
point  where  he  was  a  match  for  the  best  of 
them. 

His  parents  had  moved  to  Dakota  when 
President  Arthur  opened  part  of  the  Sioux 
Reservation  to  white  homesteaders.  The 
Indians  resented  the  encroachment  on  their 
lands  and  their  attitude  became  so  threaten- 
ing President  Cleveland  revoked  his  prede- 
cessor's order  and  restored  the  land  to  the 
Indians. 

This  brought  hard  times  to  the  Williams 
family  along  with  other  settlers,  and  Edwin, 
now  19  years  of  age,  decided  to  fulfill  his 
boyhood  dreams  and  go  West. 

The  next  few  years  were  spent  in  western 
Nebraska  and  Wyoming,  trapping,  herding, 
riding  range — anything  he  could  find  to  do. 
He  was  a  novice  cowhand  at  first  but  his 
likable  personality  gave  him  work  when 
more  experienced  men  were  idle. 

His  schooling  had  been  cut  short  when 
his  parents  moved  to  Dakota  and  after  2 
years  on  the  range  he  became  conscious  of 
the  fact  that  he  needed  more  education  if 
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he  ever  was  to  rise  above  a  $30-a-month  job. 

To  earn  money  for  his  school  expenses 
he  bought  a  trapping  outfit  and  a  winter's 
supply  of  grub  and  moved  out  into  the  unin- 
habited sandhill  country  of  western  Ne- 
braska. He  built  a  dugout  and  settled  down 
for  the  winter  alone  with  his  traps  and  pony. 

He  had  collected  a  sizable  pile  of  coyote 
furs  when  the  damp  air  of  his  crude  dwelling 
brought  on  rheumatism.  His  condition  be- 
came so  bad  it  was  an  agonizing  experience 
to  move  out  of  bed  for  food  and  water.  Two 
horsemen  stopped  at  his  camp  one  night, 
and  he  persuaded  them  to  lift  him  on  his 
horse  and  guide  him  to  the  nearest  cow 
camp,  40  miles  away. 

To  this  day  Williams  believes  the  men 
were  cattle  rustlers,  but  they  were  charitable 
enough  to  escort  him  along  the  trail  to 
within  view  of  his  destination  where  they 
bade  him  goodbye  and  disappeared.  It  was 
many  weeks  before  he  was  able  to  walk. 
When  he  returned  to  his  dugout  he  found  his 
pelts  water-soaked  and  valueless. 

But  his  determination  to  go  back  to  school 


C.  K.  Clarke,  who  helped  keep  the  Colorado 
"in  a  straight-jacket"  for  many  years.  He 
is  now  dead. 


was  not  dampened.  The  next  winter  he 
outfitted  for  another  trapping  season.  This 
time  he  went  up  into  the  Big  Horn  country. 
But  the  fates  were  against  him.  He  was 
caught  in  a  blizzard  and  frozen  so  badly 
before  he  was  found,  the  doctors  wanted  to 
amputate  his  legs.  He  fought  against  the 
idea  and  finally  compromised  with  the  loss 
of  the  toes  on  one  foot.  It  was  5  months 
before  he  was  out  of  bed  and  a  longer  time 
before  he  could  mount  his  saddle  pony 
without  help. 

"I  did  not  give  up  the  idea  of  getting  an 
education,"  Williams  explained  today,  "but 
my  immediate  problem  was  to  recover  my 
health  and  get  a  job  to  repay  the  debts  that 
had  accumulated." 

That  was  in  1887.  When  he  could  ride 
again  Williams  went  to  Buffalo,  Wyo., 
where  he  worked  for  several  months  with  a 
cattle  outfit.  Then  he  and  Buck  Taylor 
took  the  old  Mormon  trail  and  headed  for 
Nevada  and  went  to  work  on  the  ranch 
owned  by  Governor  Sparks. 

A  few  months  later  Williams  took  the 
trail  again,  crossed  the  Colorado  River  at 
Lee  Ferry  and  found  a  job.  near  Flagstaff, 
Ariz.  He  spent  the  next  8  years  around 
Flagstaff  and  Williams,  eventually  becom- 
ing range  foreman  under  George  Thornton, 
manager  of  the  Bill  Williams  Cattle  Co. 

The  old  urge  for  an  education  returned 
and  he  spent  much  of  his  spare  time  reading 
and  studying  correspondence  courses  in 
English  and  grammar. 

One  winter  he  took  a  herd  of  2,000  steers 
down  into  the  Salt  River  Valley.  That  was 
before  Roosevelt  Dam  was  built  and  he  be- 
came interested  in  tracing  the  prehistoric 
irrigation  system  and  the  Indian  ruins 
found  there.  Some  of  his  conclusions  re- 
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garding  the  mysterious  Hohokam  people 
nave  been  borne  out  by  recent  research 
work  of  archeologists. 

In  1902  Williams  formed  a  partnership 
with  Ed  A.  Tovrea,  cattleman  and  packer, 
and  made  frequent  trips  into  Chihuahua. 
Mexico,  to  buy  livestock.  On  these  trips  he 
became  acquainted  with  Col.  Wm.  C.  Greene 
who  was  interested  in  the  Sonora  Packing 
Co.  at  Cananea.  Later  a  three-way  part- 
nership was  formed  by  Tovrea,  Greene,  and 
Williams.  The  firm  prospered  at  first  and 
had  a  high  financial  rating. 

Then  came  the  revolutionary  outbreak  in 
Mexico  and  Greene  lost  his  concession. 
The  United  States  was  in  a  money  panic  at 
the  same  time  and  the  partnership  ran  into 
financial  difficulties.  The  net  result  was  a 
reorganization  in  which  Williams  signed 
over  his  interest  to  his  partners  in  return 
for  the  cancellation  of  certain  indebtedness. 

In  the  meantime  another  Arizona  cattle- 
man, Frank  Murphy,  had  taken  a  lease  on 
43,000  acres  of  the  old  Thomas  Blythe  estate 
in  Palo  Verde  Valley  and  was  running  cattle 
there.  Murphy  and  Williams  had  been 
friends  of  long  standing  through  their  cattle 
dealings  in  Arizona. 

In  1908  Murphy  and  the  Hobsons  with 
a  group  of  California  associates  closed 
a  deal  for  the  purchase  of  the  Blythe  prop- 
erty. The  old  Blythe  irrigation  system  was 
restored  and  extended  and  the  land  placed 
on  the  market  for  settlers.  Murphy  in- 
duced Williams  to  buy  160  acres  and  be- 
come a  fanner.  Later  Williams  filed  on  a 
homestead  which  he  still  owns. 

Murphy  and  the  Hobsons,  operating  as 
the  Palo  Verde  Land  &  Water  Co.,  found  a 
ready  sale  for  the  lands  in  their  newly- 
opened  irrigation  project,  and  the  townsite 
of  Blythe  was  laid  out. 

In  the  spring  of  1912  the  Colorado  River 
broke  through  the  protective  levees  at  the 
upper  part  of  the  Valley  and  overflowed 
many  thousands  of  acres  of  newly  reclaimed 
land.  This  disaster  hastened  the  climax  of 
a  feud  which  had  been  in  progress  between 
settlers  and  the  holding  company  for  many 
months  over  the  management  and  financial 
set-up  of  the  irrigation  project.  Murphy 
and  the  Hobsons  had  formed  a  subsidiary 
corporation,  the  Palo  Verde  Mutual  Water 
Co.,  to  manage  the  water  system,  reserving 
•  large  block  of  the  unsold  water  stock  for 
thenudve*. 

The  tettlers  objected  to  the  terms  of  the 
contract  between  the  land  company  and  the 
water  company,  and  resented  the  fact  that 


the  control  of  the  water  company  was  en- 
tirely in  the  hands  of  the  Murphy-Hobson 
group.  They  felt  they  should  have  a  voice 
in  levying  water  assessments  and  selling 
water  stock. 

A  general  meeting  between  representa- 
tives of  the  two  groups  was  held  at  Hotel 
Blythe  in  the  fall  of  1912.  In  the  compro- 
mise settlement  reached  at  this  time  the 
farmers  were  granted  the  right  to  name  one 
member  of  the  board  of  five  water  company 
directors — and  Ed  F.  Williams  was  the 
unanimous  choice  for  the  post. 

Thus  began  Ed  Williams'  active  leader- 
ship in  the  public  affairs  of  Palo  Verde 
Valley.  He  was  put  on  the  board  to  repre- 
sent the  farmers  who  were  his  friends  and 
neighbors — and  he  has  been  fighting  their 
battles  from  that  day  to  this.  He  has  not 
always  been  on  the  winning  side  in  the  many 
controversites  which  are  inevitable  in  a 
pioneer  community — but  no  fair-minded 
person  ever  has  raised  a  doubt  as  to  Ed 
Williams'  integrity,  or  his  loyalty  to  the 
cause  which  he  believed  to  be  just. 

One  of  the  first  things  Williams  asked  for 
when  he  went  on  the  water  board  was  an 
engineer  qualified  to  strengthen  the  river- 
front protection  and  plan  an  efficient  canal 
system. 

Frank  Murphy  said  an  engineer  was  a 
needless  expense — anyone  with  common 
sense  could  build  levees  and  plan  irrigation 
works.  Williams  fought  for  his  idea — and 
in  doing  so  incurred  the  lasting  enmity  of 
his  old-time  friend  from  the  Arizona  range. 

Williams  finally  was  empowered  to  em- 
ploy an  engineer.  He  induced  C.  K.  Clarke, 
who  had  been  on  the  firing  line  in  closing 
the  break  which  threatened  to  inundate  Im- 
perial Valley  in  1905  and  1906,  to  take 
the  job. 

"I  am  looking  for  an  engineer  who  isn't 
afraid  to  tell  the  whole  board  of  directors 
to  go  to  blazes  if  he  thinks  they  are  wrong," 
Williams  told  Clarke.  That  kind  of  a  job 
suited  C.  K.  Clarke  perfectly  and  he  went 
to  work.  Williams  worked  with  him,  day 
and  night,  and  together  they  planned  and 
rebuilt  the  entire  canal  system. 

Williams  served  on  the  water  board  10 
years,  much  of  the  time  as  president.  At 
one  time  he  also  was  on  the  drainage  dis- 
trict board  of  directors  and  the  levee  aisli  i<  I 
board.  He  knows  the  Colorado  River  and 
its  vagaries  as  well  as  most  of  the  veteran 
river  engineers. 

He  was  married  in  1912  to  Miss  Ed\tli 
Everitt  of  New  Mexico.  Mrs.  Williams  was 


AN  ELEVENTH  COMMANDMENT 

"Thou  •hull  inhrril  llir  Holy  forth  a*  *  faithful  *leward,  ron«erving  it*  resource* 
•  ml  productivity  from  grnrrnlinn  to  generation.  Thou  «lmlt  unfcKiiunl  thy  field*  from 
•oil  rrixiini.  thy  living  water*  from  drying  up,  thy  forc*t*  from  desolation,  and  protect 
thy  hill*  from  overgraiting  by  thy  herd*,  that  thy  descendant*  may  have  abundanrr 
forever. 

"If  any  fail  in  thi*  *tcward*hip  of  the  land  ihy  field*  •hull  become  Mcrilc,  *tony 
ground  and  wa*ling  gullie*.  and  thy  descendant*  *hall  decrease  and  live  in  poverty  <>r 
peri*h  from  the  face  of  the  earth." 

By  Mr.  \\  .  I  .  Ixiwdcrmilk.  in  an  article  on  Palestine. 
From  "Fmrmvrt  ffnttlfltfr,"  March  1947,  Nnr  Simlh  U  nln. 


an  artist  of  more  than  usual  ability  and  the 
walls  of  the  cabin  they  built  on  the  top  of  a 
sand  dune  at  the  homestead  are  hung  with 
many  of  her  paintings.  She  died  in  1934. 
Their  one  son,  Edwin,  Jr.,  was  graduated 
from  Stanford  University  and  is  now  assist- 
ant to  the  librarian  at  Harvard  University. 

In  1923  while  mowing  hay  on  his  ranch, 
I  he  team  of  horses  Williams  was  driving 
ran  away  and  he  was  thrown  into  the  sickle. 
As  a  result  of  this  accident  his  right  arm 
was  amputated  below  the  elbow.  But  such 
a  handicap  means  little  to  Ed.  Williams. 
He  had  to  give  up  farming  and  today  he  is 
assessor  and  land  agent  for  the  Palo  Verde 
irrigation  district  and  secretary  of  Blythe 
Chamber  of  Commerce. 

He  likes  to  write,  and  has  contributed 
short  sketches  on  his  frontier  experiences 
to  a  number  of  publications.  He  has  a 
portable  typewriter  with  a  cap  keyboard 
and  pecks  away  with  his  one  hand,  keeping 
contact  with  friends  in  all  parts  of  the 
Southwest. 

Williams  never  has  amassed  much  wealth. 
He  couldn't.  He  will  fight  for  the  interests 
of  his  friends  and  neighbors — but  not  for 
dollars  or  glory  for  himself.  He  belongs 
on  the  desert.  He  would  be  a  babe  in  the 
woods  in  the  fierce  competitive  struggle  of 
the  modern  city. 

He  is  an  unusual  combination  of  idealist 
and  practical  diplomat.  He  held  his  own 
in  the  rough-and-tumble  days  of  the  West 
of  a  half  century  ago — but  his  weapon  was 
not  a  six-gun,  although  he  could  use  one 
very  handily.  He  fought  with  the  quiet 
persistence  of  a  man  with  infinite  courage 
in  his  heart  and  a  faith  that  believes  there 
is  some  good  in  the  heart  of  every  human 
being. 


The  above  article  was  reprinted  through 
the  courtesy  of  the  publishers  of  the 
DESERT  magazine,  published  monthl\  ui 
El  Centra,  Calif.  The  story  appeared  under 
the  same  title  in  the  September  1946  issue 
of  that  magazine.  Minor  changes  have 
been  made  to  bring  it  up  to  date. 
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Films  for  Reclamationiitt 
Abroad 

Reclamationists  abroad  have  frequently 
a-k.  (1  the  Bureau  of  Reclamation  if  they 
could  borrow  some  of  our  motion  pii-tmr- 
and  slide  films.  Unfortunately,  we  do  not 
have  a  sufficient  number  of  prints  available 
to  loan  them  for  CMC-— i\e  periods. 

However,  arrangements  have  been  made 
*..  id. it  film-  IIKIV  be  obtained  for  use  out- 
side the  United  States.  Contact  your  near- 
est American  Diplomatic  or  Consular  Office. 
The  film  you  want  may  be  already  available 
in  ili.-ir  film  library.  If  it  is  not.  that  olln  < •. 
upon  request,  will  contact  the  Department 
of  State  in  Washington.  I).  <"-.  and  obtain 
a  film  suitable  for  the  purpose  for  which  it 
i-  intended. 

THE  RECLAMATION  ERA 


OUTPUT  AT  INTAKE 

Shortages  of  supplies  and  equipment  were  a  problem,  but  "Joe  McGee"  design  and 
construction  came  to  the  rescue  of  the  farmers  on  the  Intake  project  in  Montana. 


THE  situation  looked  bad. 
Farmers  on  the  small  (840-acre)  In- 
take project  had  hoped  to  irrigate  their  crops 
last  summer.  The  Bureau  of  Reclamation 
had  anticipated  that  enough  construction 
would  be  completed  to  permit  delivery  of 
water  to  their  lands  for  the  1946  irrigation 
season.  Crops  had  been  planted,  and 
an  exceptionally  early  irrigation  season 
materialized. 

But  shipments  of  equipment  needed  to 
hook  up  the  power  lines  for  pumping  water 
from  the  main  canal  of  the  Lower  Yellow- 
stone project  were  not  forthcoming.  The 
plan  had  been  to  furnish  water  to  Intake, 
which  is  located  on  both  sides  of  the  Lower 
Yellowstone  project  canal,  by  means  of  two 
pumping  units. 

Construction  of  irrigation  facilities  had 
been  begun  during  June  1945  and  were  fin- 
ished during  March  1946.  Everything 
looked  fine,  until  it  was  found  that  the 
electric  power  features  would  not  be  com- 
pleted in  time  to  start  pumping  water  to  the 
lands.  The  manufacturers  solemnly  pointed 


by  Joseph   W.   Grimes 

Construction  Engineer,  Terry,  Montana, 
Region  VI 

to  the  materials  shortages  which  were 
plaguing  them,  and  which  have  created 
problems  in  Reclamation  activities  both 
during  and  since  the  war. 

From  an  over-all  viewpoint,  the  possi- 
bility of  losing  Intake  project  crops  might 
not  be  considered  very  great,  but  to  the 
farmers  on  the  project,  and  the  Bureau's 
engineers,  it  was  a  heavy  blow. 

They  refused  to  let  the  shortage  of  criti- 
cally needed  materials  beat  them.  A  few 
parts  from  the  "junk"  pile,  a  borrowed 
gasoline  engine,  and  "Joe  McGee"  design 
and  construction  combined  to  save  the  farm- 
ers from  a  dry  summer.  A  drive  pulley  and 
thrust-bearing  mechanism  were  fabricated. 
A  gasoline  power  unit  was  borrowed  from 
an  aggregate  screening  plant,  and  to  deliver 
water  to  the  lands  on  the  other  side  of  the 
main  canal,  two  construction  unwatering 
pumps  were  used. 


The  photograph  shows  the  pumping  set- 
up. The  sketch  shows  the  drive  pulley 
assembly.  Although  use  was  anticipated 
only  for  a  short  time,  this  temporary  in- 
stallation furnished  enough  water  through- 
out the  1946  season  to  save  the  crops  which 
had  been  planted. 

The  Intake  project  is  located  in  Dawson 
County,  Mont.,  northeast  of  the  town  of 
Glendive.  It  is  a  water  conservation  and 
utilization  project  authorized  under  the 
legislation  popularly  known  as  the  Wheeler- 
Case  Act.  Typical  of  W.  C.  U.  projects, 
Intake  has  a  small  acreage,  receives  some 
rainfall,  but  is  in  need  of  irrigation  to  sta- 
bilize the  agriculture  of  the  area. 

Sufficient  substation  equipment  is  now 
installed  to  provide  for  normal  electric  op- 
eration, but  the  people  around  the  Intake 
project  fondly  remember  their  "junk  pile" 
pumps  which  were  developed  out  of  a  com- 
bination of  dire  necessity  and  ingenuity,  to 
beat  the  shortage  of  materials,  and  give 
them  enough  water  to  produce  their  planted 
crops  on  schedule. 


Adjusting  Nut 


N       ' Brace  to  Pui 


mp  House 


Motor  Outline 


Pulley 


INTAKE  PROJECT 
PUMP  CONVERSION 
"Joe  McGee"  design  and  construction  plans. 


Improvised  pumping  system  in  action. 
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ttahmeitr  and  tome  of  the  "gang"  talk  it  over. 
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You  can  tell  them  a  mile  away. 

Dam  builders  on  western  rivers  they  are. 
At  first  you  aren't  sure  what  it  is  that  makes 
them  stand  out.  You  may  never  know  un- 
less you  happen  to  see  Hoover  or  Shasta  or 
Grand  Coulee,  or  any  one  of  the  Bureau  of 
Reclamation  works.  But  you  will  know- 
then.  For  they  are  men  who  dare  to  chal- 
lenge nature,  and  win. 

Conquerors  they  are.  They  have  har- 
nessed rivers  in  stone.  Not  ordinary  ri\  <T-. 
but  the  wild,  turbulent,  powerful  rivers  of 
the  West — and  they  have  fashioned  a  har- 
ness that  keeps  them  under  control. 

At  Davis  Dam,  Reclamation's  huge  post- 
war project,  you  can  see  mam  of  these  men. 
They  are  preparing  another  harness  on  the 
lower  Colorado  River  to  wrest  irrigated  crop 
lands  and  electric  power  and  flood  control 
and  other  useful  attributes  from  that  mighty 
stream.  They  swarm  over  the  cuts  and  fills. 
Engineers,  foremen,  muck  shovers,  bull- 
dozer wranglers — all  kinds  and  types  of  men 
are  there. 

Some  have  risen  to  places  of  responsi- 
bility. Others  are  "construction  still>'' 
\\ithnut  engineering  education  but  with 
plenty  of  know-how.  Whatever  they  are 
doing,  they  are  dam  builders  to  the  core, 
and  already  they  are  looking  to  the  next 
"tallest-in-the-world"  or  "largest-in-the- 
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world."  For  they  will  help  build  those, 
too.  Once  a  dam  builder,  always  a  dam 
builder. 

Jobs  are  big,  done  in  a  big  way.  That 
does  something  to  a  man.  Other  occupa- 
tions seem  tame,  uninteresting.  And  under- 
neath is  the  warm  glow  which  comes  from 
knowing  that  you  have  achieved.  The 
reclamation  works  and  their  results  speak 
for  themselves.  The  dam  builder's  career 
in  stone  is  a  mark  to  man's  progress. 

At  Davis  Dam  you  can  see  these  men. 
H.  F.  "Pete"  Bahmeier,  Jack  Lloyd,  Harold 
R.  Orr,  H.  E.  Mclnnis,  Howard  Doolittle. 
H.  E.  "Ernie"  Williams,  T.  L.  "Ted"  Terry, 
Paul  Newell,  Jean  Walton,  Jim  Fordham, 
George  W.  Lyle,  Bill  Matthews,  Gus  Larson, 
and  many  a  Joe  Blow  who  takes  the  jolts  of 
a  jackhammer  for  8  hours  a  day  or  snakes 
a  bulldozer  over  the  rocky  hills  at  the 
clam  site — they  are  all  there. 

In  the  last  two  decades  of  the  Bureau's 
accelerated  building  program  their  trails 
have  crossed  many  times,  and  some  of  them 
knew  each  other  on  Bureau  projects  as  long 
as  30  years  ago,  working  from  Arrowrock, 
to  American  Falls,  to  Gibson,  to  Shasta. 

At  Davis  now  you  hear,  "Hello,  Jack,  I 
haven't  seen  you  since  Hoover.  What  the 
devil  have  you  been  doing?  Farming?" 

Many  of  the  older  engineers  of  the  Bu- 


H.  E.  Williams,  project  manager  for  Utah  Const.  Co. 
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Action  at  Davis.     Slope  of  channel  is  dynamited  to  flatten  sidetvalls. 
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Chief  Clerk  James  H.  Fordham  is  the  detail  expert  at  Davis. 
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reau  have  spent  entire  careers  as  dam  build- 
ers. Some  are  internationally  known. 
The  dean  is  John  L.  Savage,  former  chief 
designing  engineer,  who  now  travels  far  and 
wide  as  a  consultant  for  dams  and  irriga- 
tion developments  in  such  places  as  China, 
India,  and  Palestine. 

The  younger  engineers  are  there,  too. 
They  are  adding  to  their  careers  the  "know- 
how  from  the  school  of  hard-knocks."  And 
brother,  in  the  construction  branch  of  that 
school,  the  knocks  really  come  hard. 

This  is  also  true  of  the  forces  for  the 
I'tah  Construction  Co.,  contractors  for  the 
dam.  From  the  general  superintendent 
down  to  the  last  foreman  they  have  to  be 
smart  and  fast  or  get  back  on  the  working 
end  of  a  wagon  drill — working  for  some- 
body else. 

There  is  Construction  Engineer  H.  F. 
Bahmeier,  the  top  Bureau  representative  on 
the  job.  He  gained  experience  at  Island 
Park,  Vallecito,  and  Anderson  Ranch  Dams. 
Mr.  Bahmeier  carries  easily  the  responsi- 
bility of  directing  the  $77,000,000  Davis 
Dam  project.  Thousands  of  details  of  such 
a  job  are  at  his  fingertips,  but  he  is  never 
too  preoccupied  for  a  friendly  greeting. 

Project  manager  for  the  Utah  Construc- 
tion Co.  is  H.  E.  Williams,  a  veteran  western 
engineer.  You  would  swear  that  he  is  jok- 
ing when  he  blandly  admits  that  he  is  62 
years  old.  His  vitality  matches  his  40- 
year-old  look. 

T.  L.  Terry  is  the  contractor's  general 
superintendent  and  he  is  not  the  kind  of 
superintendent  who  runs  a  job  from  an 
office.  In  covering  the  job  he  forgets  that 
his  shiny  sedan  can't  keep  pace  with  a  bull- 
dozer everywhere  it  goes,  and  often  the 
dozers  have  to  get  him  out  of  spots. 
Pleasant  and  smiling  until  things  get  fouled 
up,  he  is  sometimes  as  explosive  as  a  16- inch 
rille.  His  nicknames  tag  him.  Some  of 
them  are  "TNT,"  "Little  Giant,"  and  'Ter- 


rible Ted,"  all  of  which  indicate  he  is  a  guy 
who  gets  things  done. 

A  couple  of  real  veterans  on  the  job  are 
Jack  Lloyd,  superintendent  of  excavation, 
and  Howard  S.  Doolittle,  electrical  superin- 
tendent, both  of  whom  got  their  first  jobs  on 
Bureau  projects  about  1913. 

Jack  has  over  30  years  of  almost  continu- 
ous service  either  working  for  the  Bureau 
or  for  contractors  on  Bureau  jobs.  He 
started  as  a  laborer  on  the  Strawberry  Val- 
ley project  in  1914  and  by  1931  had  enough 
experience  to  become  the  excavation  super- 
intendent on  the  suing  shift  at  Hoover 
Dam.  Jack  did  take  a  little  time  off  from 
dam  building  during  the  war.  Working 
for  the  Army  engineers,  he  was  flown  all 
over  the  Pacific  to  show  GI's  how  to  move 
dirl  for  the  construction  of  air  fields.  He 
nearly  made  it  safely  but  a  Kamikaze  pilot 
bombed  him  after  VJ-day.  Besides  Hoover, 
he  worked  on  American  Falls,  GiXsnn. 
Parker,  Bartlett,  and  Shasta  Dams.  He  is 
rather  proud  of  moving  a  million  yards  of 
muck  during  the  first  month  of  operations 
at  Shasta. 

Howard  Doolittle  in  his  field  can  match 
Lloyd's  experience.  He  started  on  the 
Meadow  Creek  Dam  in  1913  and  was  work- 
ing for  the  Bureau  on  the  Tieton  Dam  in 
1924,  when  he  joined  the  Utah  Construction 
Co.  on  the  American  Falls  Dam.  Since 
then  he  has  worked  for  contractors  on  Gib- 
son, Deadwood,  Hoover,  Bartlett,  and 
Grand  Coulee  Dams. 

A  young  engineer  is  Paul  R.  Newell,  proj- 
ect engineer  for  the  contractor,  who  is  a 
"chip  off  the  old  block."  His  father,  R.  J. 
Newell,  is  director  of  the  Bureau's  Region  I. 
Paul  had  a  hand  in  Hoover  and  Grand 
Coulee,  too. 

Like  an  adjutant  in  an  army  unit,  Davis' 
chief  clerk,  James  H.  Fordham,  keeps  de- 


tails from  foundering  the  project.  He  didn't 
learn  his  way  around  a  construction  project 
pushing  a  pencil.  He  worked  for  the  con- 
tractors on  Hoover  Dam  and  was  raised  in 
the  home  of  a  Bureau  master  mechanic  who 
is  now  retired.  Jim  served  with  the  United 
States  Navy  during  the  war  and  upon  his 
return  to  civilian  life  was  transferred  to  the 
Davis  Dam  project. 

Another  dam  building  veteran  is  George 
W.  Lyle,  assistant  chief  clerk,  who  joined 
what  was  then  the  Reclamation  Service  in 
1912.  Mr.  Lyle's  first  dam  was  Arrow- 
rock.  Since  then  he  has  worked  in  the 
Boise  and  Minidoka  project  offices,  at 
Parker,  and  at  Alcova  and  Seminoe  Dams 
on  the  Kendrick  project.  He  expects  to  re- 
tire when  Davis  Dam  is  completed. 

Harold  R.  Orr  is  the  office  engineer  for 
the  project.  Quiet  and  methodical,  he  is 
second  in  command  and  takes  over  when  the 
construction  engineer  is  away  from  the  of- 
fice. Harold  has  worked  in  the  design  sec- 
tion of  the  Denver  office  of  the  Bureau  and 
has  a  varied  engineering  background. 

Mr.  Bahmeier's  other  chief  assistant  is 
Field  Engineer  Jean  R.  Walton,  who  joined 
the  Bureau  in  1936  on  the  Vallecito  Dam. 
Another  young  engineer  who  is  piling  up  a 
winning  record  on  Davis  Dam,  Jean  served 
with  the  Army  Engineers  during  the  war. 

Gus  C.  Larson,  general  plant  foreman  for 
the  contractor,  cut  his  dam-building  teeth 
at  Echo  Dam  in  1929  and  has  since  worked 
at  Hoover,  Parker,  and  Shasta  Dams. 

Such  are  the  dam  builders  at  Davis.  \- 
they  work  on  this  new  venture,  tlicir 
thoughts  race  on  beyond  the  verdant  farms 
tlicir  dam  will  make  from  desert  wastes  to 
the  next  job  ahead.  For  they  are  conquer- 
ors of  rivers.  Optimistically,  the  contrac- 
tor's men  say,  "We'll  be  through  here  just 
in  time  for  Bridge  Canyon.  Taller  than 
Hoover  and  longer.  That's  the  one  we 
want  to  make." 


Weed  .Control  Research  Program  to  Aid  Farmers  and  Irrigation  Districts 


Recent  studies  made  by  the  Bureau  of 
Reclamation  on  prc-cnt  costs  of  weed  con- 
trol and  losses  < n-atcd  by  weed  infestations 
are  bringing  about  a  belter  understanding 
of  irrigation  wred  problems,  and  the  urgent 
need  to  solve  them  more  permanently  and 
economically 

Drfinitr  steps  are  being  taken  to  deter- 
mine which  »f  the  widely  varied  methods  of 
control  are  the  most  economic,  to  improve 
these  method"  and,  if  possible,  to  find  new 
one-  which  will  lie  even  more  effective.  In 
thr  pa.«t  temporary,  but  costly,  methods 
were  often  iwd  hrraiiM*  little  «w  irntific  re- 
search had  been  conducted  on  weed  prob- 
lems peculiar  to  irrigation  conditions. 

Realization  of  thr  need  for  more  basic 
research  led  to  an  agreement  with  the  De- 
partment of  AKIII  ulliire  to  i  ..mini  t  -m  li  ic 
search  for  which  the  S-\rni>  Ninth 
greaa  made  an  appropriation  to  that  de- 
partment. The  research  work,  i«  under  the 
direction  of  Mr.  L.  W.  Kephart,  Senior 
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Agronomist,  Bureau  of  Plant  Industry.  S>il- 
and  Agricultural  Engineering.  The  Bu- 
reau's cooperation  consists  of  furnishing 
some  of  the  facilities  and  giving  information 
on  weed  problems  needing  further  stnd\. 
This  phase  of  the  program  is  under  the 
direction  of  Agronomist  R.  B.  Balcom  of 
the  Commissioner's  office  in  Washington, 
who  in  turn  is  furnished  data  by  the  Weed 
Specialist*  of  each  region. 

So  far  two  field  stations  have  been  set  up 
\>\  thr  Bureau  of  Plant  Industry.  One  is 
located  in  the  Boise  Valley  near  Boise, 
Idaho,  and  is  directed  by  Agronomist  J.  M. 
Hodgson;  the  other,  in  the  Salt  River  Valley 
I'hocnix.  \t  i/..  i- directed  h\  \ciono- 
mi-t  L.S.Evan-.  \l  these  two  station-  ic-l- 
are  being  made  to  find  more  effective  meth- 
ods of  combating  weed  problems  of  the 
NorthweM  and  >..iithwc-l  rc-pc.  tiM-K .  It 
is  planned  to  establish  a  thud  Motion  later 
at  Prossrr,  Wash. 

Thr  I  li.-iiii.  .J  laboratory  in  connection 


with  the  Chief  Engineer's  office  in  Den\<-i. 
Colo.,  is  also  cooperating  in  the  program 

and  much  of  the  initial  H  search  will  be 
conducted  there  in  cooperation  with  Bureau 
Chemist  W.  T.  Moran  and  his  associates, 
and  Bureau  of  Plant  Industry  Plant  1'liv-i 
oldest  Dr.  R.  S.  Koscnfcl-.  The  laboratory 
woik  con-ists  of  life  hisloi\  studies  of  cer- 
tain plants  l  particularly  of  water-weeds 
hhich  infest  irrigation  channels)  and  pi  i 
niai\  tc«l-  on  the  effect  of  \arious  chemiral- 
on  weeds  and  crop  plants.  As  the  -i  iccnini: 
f.'-l-  are  completed  in  the  laboratory,  the 
nin-l  promi-ini:  hndini:-  arc  turned  oxer  to 
I  In1  held  -I. it  imi-  where  |e-t-  are  made  on  a 
larger  scale  and  under  field  condition-. 
Much  of  the  work  is  al-o  being  conducted  in 

periilinn   with   the  Slate  colleges   in   the 

\-  -..,.n  .i~  ici •onmiendiition-  i  .in  he 
iiivcn.  lln  v    will  Ix-  made  available  to  both 
pi  Male  and  I  ederal  irrigation  projc.  t- 
The  lluic.iii  of  Reclamation  has  also  in- 
(('imliiiunl  on  ftafp  167) 

TIIK  RK<  i. \\MTION  ERA 


xperienced  a6  a 


ou  (^narteA  —Xr.  oLoru 


Five  years'  residence  in  the  Big  Thompson 
Valley,  Colorado,  work  as  a  farm  hand  one 
season,  teaching  school  a  short  term,  farm- 
ing with  my  father  four  seasons,  and  6 
months  on  a  canal  construction  job  were  my 
qualifications  when  President  Jay  H.  Parish 
and  the  Board  of  Directors  of  the  Hillsboro 
Irrigation  Co.  employed  me  as  ditchrider 
in  the  Spring  of  1893. 

The  Hillsboro  Canal  furnishes  water  to 
about  9,500  acres  on  the  Divide  between  the 
Big  Thompson  and  Little  Thompson  Rivers. 
Its  diversion  dam  is  about  3  miles  east  of 
Loveland  and  its  total  length  to  the  Little 
Thompson  Extension,  14  miles. 

Its  water  right  consisted  of  1.25  second- 
feet,  priority  No.  30;  99.46  second-feet, 
priority  No.  42;  and  45.69  second-feet, 
priority  No.  54,  or  a  total  of  153.4  second- 
feet  when  the  Big  Thompson  River  flow  was 
2,358.56  second-feet. 

The  Miners  inch,  approximately  40  to  the 
second-foot,  was  the  unit  used  in  distributing 
water.  The  canal  depended  entirely  on  river 
flow,  and  daily  fluctuations  were  large. 

I  reported  for  duty  in  April,  assisted  in 
repairing  the  diversion  dam,  rating  flume, 
many  headgates,  and  supervised  the  clean- 
ing of  the  canal.  In  May  another  rider  was 
employed  to  care  for  the  headgates  and 
upper  4  miles  of  canal.  We  had  no  tele- 
phone connection  with  the  office  of  the 
Water  Commissioner,  and  since  ours  was 
the  lowest  large  canal  on  the  river,  both  of  us 
were  convinced  it  got  all  the  drops  in  river 
flow  and  few  of  the  raises.  We  rode  horse- 
back and  were  required  to  ride  the  bank  of 
the  canal. 

JULY  1947 


EDITOR'S  NOTE:  Dr.  Charles  A.  Lory,  President  Emeritus  of  the  Colorado 
State  College  of  A.  &  M.  is  a  well  known  authority  on  reclamation.  He  has' 
served  on  a  number  of  occasions  as  a  consultant  for  the  Bureau'  of  Reclamation 
and  in  1937-38  served  as  chairman  of  the  Repayment  Commission.  In  this 
latter  capacity  he  visited  Federal  reclamation  projects,  including  Indian  irriga- 
tion districts,  meeting  with  groups  of  water  users  and  State  and  agricultural 
college  officals.  The  Commission 'was  authorized  by  Congress  to  study  the 
reclamation  projects  and  to  devise  a  more  equitable  and  more  flexible  permanent 
plan  for  repayment  of  the  construction  costs. 


The  rider  of  the  upper  section  met  me 
each  morning  at  the  end  of  his  section,  and 
reported  the  flow  at  the  head,  and  what  he 
had  distributed.  I  then  distributed  by  al- 
lotment, as  called  for,  to  the  farmers,  in  my 
10-mile  section.  In  order  to  distribute  the 
water  as  accurately  as  possible,  I  generally 
rode  my  section  twice  a  dav. 

I  know  that  honesty  is  the  only  policy  for 
a  ditchrider.  I  soon  learned  not  to  expect 
a  man  whose  crop  is  "burning"  to  be  rea- 
sonable, that  gossiping  causes  trouble,  and 
it  is  foolish  to  tell  men  on  the  upper  section 
of  the  canal  what  some  on  the  lower  section 
think  of  them — especially  in  a  dry  year. 
Nineteen  hundred  and  three  was  a  very  poor 
water  year  and  crop  losses,  due  to  lack  of 
water,  severe. 

The  worry  of  the  job,  the  physical  strain 
of  long  days  in  the  saddle,  and  the  pioneer 
habit  of  using  ditch  water  for  domestic  pur- 
poses brought  on  an  attack  of  typhoid  fever 
early  in  July,  and  my  work  as  ditchrider 
was  over  for  the  season. 

The  next  season  I  accepted  the  position  of 
ditchrider  on  the  Big  Cut  Lateral  and  Reser- 
voir System,  which  furnished  water  for 
about  2,400  acres  in  the  Oklahoma  District, 
on  the  south  side  of  the  Poudre  Valley,  mid- 
way between  Loveland  and  Greeley,  Colo. 

The  system  consists  of  the  Big  Cut  for 
conveying  water  from  the  main  canal  of  the 
Greeley  Loveland  Irrigation  Co.,  the  Lake 
Canal,  Highline  Canal,  Reservoir,  and  North 
and  South  Laterals. 

The  system  was  quite  short  of  water.  In 
its  development  4  years  before,  due  to  ex- 
treme shortage  of  funds,  the  stockholders 
purchased  only  80  acres'  rights  from  the 
Greeley  Loveland  Irrigation  Co.  for  their 
quarter  sections  of  land,  depending  on  their 
reservoir,  which  holds  4,931  acre-feet,  to 
supply  the  deficiency.  This  storage,  how- 
ever, proved  too  small,  and  in  later  years 
most  of  the  farmers  purchased  reservoir 
rights  in  Lake  Loveland,  the  Seven  Lakes 
Reservoir  System,  Boyd  Lake,  and  recently 
from  the  Colorado-Big  Thompson  trans- 
mountain  diversion  project,  now  under 
construction. 

The  Colorado  statute  inch  (38;4  statute 
inches  equals  1  second-foot)  was  used  in 
water  distribution  and  measured  over  rec- 
tangular weirs.  The  water  from  the 
Greeley  Loveland  Canal  was  distributed  to 


the  farmers,  according  to  their  investment  in 
Big  Cut  Lateral  and  Reservoir  stock,  and 
in  Greeley  Loveland  rights.  When  a  ma- 
jority of  them  wanted  more  water,  the  Board 
of  Directors  ordered  this  drawn  from  the 
reservoir,  and  directed  how  much  per  share, 
until  the  reservoir  was  empty. 

This  plan  worked  well  for  the  farmers 
growing  grain  and  alfalfa,  but  was  a  dis- 
tinct disadvantage  for  potato  growers.  This 
was  before  sugar  beets  became  an  important 
crop.  The  potato  growers  tried  to  provide 
late  water  by  exchanging  with  the  grain 
growers,  but  risked  loss  through  deficiency 
in  late  Greeley  Loveland  water. 

During  my  service  as  ditchrider  we  de- 
veloped a  system  of  distributing  the  water 
on  order  by  using  the  reservoir  for  reserve 
storage  and  supply.  It  required  much  argu- 
ment and  some  trips  to  the  experiment  sta- 
tion at  the  State  agricultural  college  to 
determine  how  much  reservoir  water  should 
be  credited  to  the  stockholders,  how  much 
loss  should  be  charged  for  evaporation  and 
seepage  of  the  reservoir,  whether  to  cancel 
all  accounts  if  the  reservoir  should  be  filled 
during  the  irrigation  season,  and  the  form 
of  report  to  the  farmers. 

From  the  official  survey  of  the  reservoir 
and  a  careful  record  of  withdrawals,  the 
board  was  able  to  assign  credit  for  reservoir 
water  at  the  beginning  of  the  season,  with 
assurance.  A  record  of  the  water  dis- 
tributed every  day,  on  orders  placed  not 
later  than  the  day  before,  showed  the 
amount  drawn  by  the  farmer,  how  much  of 
this  came  from  the  Greeley  Loveland 
Canal,  how  much  from  the  reservoir,  or  how 
much  was  stored  to  his  credit,  and  a  com- 
plete statement  for  the  week,  with  balance 
of  water  to  his  credit  was  given  him  on 
Sunday. 

This  system  encouraged  planning  of 
work,  efficient  use  of  water,  good  methods 
of  irrigation,  and  resulted  in  better  crops. 
The  farmer  ordered  the  volume  of  water  he 
could  best  handle  on  his  type  of  land  for 
his  particular  crop,  and  when  through,  he 
ordered  the  water  shut  off. 

Homemade  recorders  of  depth  of  flow  on 
the  master  weirs  at  the  Big  Cut  and  Reser- 
voir outlets  were  effective  in  checking  fluc- 
tuations and  the  accuracy  of  measurements. 
Later,  I  used  meters  that  recorded  the  dis- . 
(Continued  on  page  168) 
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by   R.   L.   Branam 

Region  VI,  Hillings,  Muni. 


Above  phulo  taken  by  Joe  W.  Duller,  Region  VI,  represents  a  bortz  drill  bit  enlarged  to  three  times  its 
original  'in:     This  particular  drill  has  already  cut  through  more  than  375  feet  of  solid  rock. 


TIIK  JEWEL  ON  MILADY'S  HAND,  and  the 
untouched  water  resources  of  the  Mis- 
souri Basin  have  something  in  common. 

With  nearly  every  force  known  to  man 
being  thrown  into  the  gigantic  task  of  har- 
nessing the  waters  of  the  Missouri  River 
and  its  tributaries,  it  is  appropriate  that  the 
diamond,  one  of  nature's  most  precious  pos- 
sessions, has  been  called  on  to  do  its  full 
share. 

In  spite  of  its  background  of  glamour,  tin- 
diamond  is  performing  a  workman-like  job 
in  a  most  unspectacular  manner — taking 
samples  from  the  earth's  crust  as  part  of  the 
exploration  of  subsurface  formation*. 

The  diamond  used  for  this  work  is  not 
of  the  type  that  adorns  the  jeweler's  show- 
window,  but  is  nearly  as  rare  and  costly  and 


likf  coal?     THAT  it  525,000  icnrth  of  diamond*. 

Photo  by  Joe  W.  ttullir.  Itnjiun  VI 


"II  <-ii-hinK  them  in"  at  the  C.uultt  l>om  geology  laborato,  > 

Phnlo  by  F.  B.  /'omrroy.  Krpinn  I 


even  more  important  to  the  future  of  man. 
It  is  the  tough  noncrystalline  black  diamond 
or  carbonado. 

Contributing  directly  or  indirectly  to 
many  phases  of  the  program  currently  un- 
derway for  greatest  possible  utilization  of 
water  resources  of  the  Missouri  River 
drainage  basin,  the  black  diamond  and 
bortz  (an  imperfect  gem-type  stone  t  have 
come  to  the  forefront  with  the  recognition 
of  their  excellence  as  the  cutting  edge  for 
core  drill  bits. 

The  units  to  be  constructed  for  irriga- 
tion, power  production,  and  flood  and  silt 
control  in  the  river  basin,  must  last  for 
years  to  come.  To  make  sure  that  all  struc- 
tures are  built  upon  a  firm  foundation,  every 
effort  is  being  put  forth  to  assure  complete 
preconstruction  investigations. 


Particularly  important  in  this  phase  are 
investigations  made  in  connection  with  the 
location  of  dam  foundations. 

After  selecting  tentative  sites  for  a  dam, 
engineers  call  on  the  geologists  to  explore 
the  vicinity  and  decide  whether  it's  safe  to 
build. 

The  geologists  then  look  over  the  selected 
site  and  adjoining  areas  (they  call  it  a 
"reconnaissance")  and  point  out  the 
places  where  more  detailed  explorations  by 
diamond  core  drilling  are  needed  to  yield 
more  information. 

It  is  in  this  phase  of  work  that  the  dia- 
mond assumes  its  all-important  role  as  the 
Sherlock  Holmes  of  the  underground. 

Unlike  the  sleuth  of  fiction,  however,  the 
black  diamond  does  not  work  alone;  it 
must  be  teamed  with  others.  An  experi- 
enced commercial  diamond  setter  drills  a 
number  of  cavities  (usually  varying  from 
6  to  16 1  on  the  circumference  of  the  steel 
bit  to  be  used.  Each  hole  must  be  custom- 
made  for  the  diamond  it  is  to  receive.  U 
to  this  operation,  the  diamond  setter's  jo 


is  like  that  of  a  dentist.  From  then  on,  he 
becomes  a  jeweler,  dealing  with  a  mammoth 
mounting  of  irregular  stones.  Each  dia- 
mond is  encircled  by  a  thin  strip  of  lead  or 
copper  to  act  as  a  cushion,  then  two  heavy 
chisel  cuts  are  gouged  out  of  the  metal  and 
punched  around  the  stone  to  calk  it.  Only 
one-fourth  to  one-tenth  of  the  stone  is  al- 
lowed to  project  beyond  this  "setting." 
The  secret  of  setting  these  stones  (and  the 
most  difficult  part  of  the  operation  I  is  to 
make  these  projections  even.  This  is  no 
easy  task  when  dealing  with  stones  of  ir- 
regular shape. 

When  the  diamonds  go  to  work,  all  set 
in  their  core  type  bit  (a  short  metal  cylin- 
der) they  are  sometimes  accompanied  by 
another  hollow  tube  called  a  reaming  shell, 
also  set  with  a  few  diamonds  around  the 
outside.  This  protecting  cufflike  apparatus 
is  used  to  keep  the  hole  up  to  gage  and  to 
provide  space  for  the  bit  cuttings.  These 
two  companions,  coupled  to  the  core  barrel, 
are  rotated  by  a  drill  machine  and  begin 
boring  into  the  depths  of  the  earth. 

As  the  bit  advances,  water  is  pumped 
through  the  drill  rods  to  remove  the  cuttings 
from  the  hole.  These  round  cores  of  rock 
(varying  in  diameter  from  1  to  4  inches  in 
the  Missouri  Basin  investigations]  rise  up 
through  the  core  barrel  as  the  earth  gives  up 
a  cylindrical  cross-section  of  its  secrets  to 
be  deciphered  by  the  geologists. 

The  drill  rods  and  core  barrel  are  taken 
off  at  intervals  and  the  section  of  rock  re- 
moved, thus  giving  the  geologists  a  continu- 
ous sample  of  the  underground  formations. 

The  samples  are  then  classified,  logged, 
and  plotted  so  that  the  engineers  can  de- 
termine whether  the  earth  beneath  is  suit- 
able for  the  construction  of  the  engineering 
feature  under  consideration. 

The  diamond  core  drill,  in  addition  to 
being  the  fastest  means  of  cutting  samples 


from  the  underlying  rocks,  does  not  disturb 
the  bedrock  through  which  the  hole  is 
drilled.  Consequently,  it  is  possible  to  uti- 
lize cored  holes  for  purposes  other  than 
providing  a  means  of  identifying  forma- 
tions. 

Drill  holes  for  dam  sites  are  often  sub- 
jected to  water  pressure  to  determine  pres- 
ence of  openings  through  which  excessive 
seepage  could  result  and  may  be  used  for 
drain  holes  and  grouting  purposes. 

In  Region  VI,  Bureau  of  Reclamation 
diamond  drilling  operations  have  been 
completed  on  the  proposed  Tiber  and  Can- 
yon Ferry  Dams  in  Montana;  Boysen,  Owl 
Creek  and  Lake  Solitude  in  Wyoming; 
Dickinson,  Heart  Butte  and  Broncho  in 
North  Dakota;  and  Shadehill  in  South  Da- 
kota, all  units  of  the  Missouri  Basin  project. 

Drilling  explorations  are  now  underway 
on  the  proposed  Cheyenne  Dam  in  North 
Dakota,  Angostura  in  South  Dakota,  Big 
Muddy  Creek  and  Yellowtail  in  Montana, 
and  diversion  dams  throughout  the  region. 

Typical  of  drill  explorations  is  the  work 
in  progress  on  the  site  of  the  proposed 
Yellowtail  Dam,  part  of  the  Hardin  Unit, 
Missouri  Basin  project. 

This  dam,  as  planned,  will  be  one  of  the 
highest  in  the  Northwest,  thus  necessitating 
extensive  foundation  explorations. 

Three  drills  are  now  operating  on  the  site 
selected  by  engineers  for  location  of  the 
massive  structure,  expected  to  be  about  475 
feet  high. 

Because  of  the  tremendous  weight  of  this 
high  dam,  the  physical  character  of  the  rock 
must  be  accurately  determined  and  the  dia- 
mond core  drill,  as  the  best  method  of 
accomplishing  this,  is  called  upon  to  do  its 
share. 

Before  work  passes  to  the  construction 
phase  of  Yellowtail  dam,  the  sheer  walls  of 


Vise  holds  drill  bit  as  diamond  sockets  are  bored. 


Making  diamonds  fit  into  an  unusual  setting. 
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Big  Horn  Canyon  will  have  been  explored, 
drills  will  have  extracted  continuous  cores 
from  the  formation  under  the  Big  Horn 
River  and  investigations  will  have  been 
made  on  the  area  surrounding  the  damsite. 
In  this  manner  a  firm  foundation  for  the 
structure  is  assured. 

The  diamonds  playing  such  an  important 
role  in  speeding  the  basin-wide  develop- 
ment program  are  of  two  classes. 

The  black  diamond  or  carbonado,  mined 
exclusively  from  the  gravel  beds  of  a  prac- 
tically unexplored  region  of  Brazil,  is  a  dull, 
lustreless,  porous  stone  composed  of  tiny 
interlocking  diamond  crystals.  Having  no 
straight  cleavage,  it  is  tremendously  tough 
and  therefore  the  most  highly  prized  stone 
for  industrial  use.  Its  chemical  composi- 
tion is  exactly  the  same  as  that  of  the  clear 
stone.  It  is  the  hardest  and  toughest  sub- 
stance known  and  is  much  less  liable  to 
fracture  than  the  clear  diamond. 

The  industrial  diamond  01  bortz  is  simi- 
lar to  the  gem-type  stone  but  because  of 
poor  color  and  imperfections  it  is  useless 
for  this  purpose.  Nevertheless,  although 
it  does  not  have  the  toughness  of  the  black 
diamond,  it  is  of  the  customary  diamond 
hardness  and  is  used  successfully  for  com- 
mercial purposes. 

Although  core  drilling  is  the  most  impor- 
tant commercial  operation  using  diamonds, 
it  is  but  one  of  a  legion  of  uses  for  the 
diamond. 

Diamonds,  reportedly,  were  first  discov- 
ered before  800  B.  C.,  in  India.  Two  hun- 
dred years  later  the  stones  were  found  in 
Borneo. 

These  precious  stones  were  used  princi- 
pally for  the  apparel  of  kings  until  1430 
when  the  custom  of  wearing  diamonds  for 
adornment  was  introduced. 


As  new  fields  opened  in  South  America, 
Brazil,  and  later  in  Africa,  scientific  study 
was  directed  to  the  stone  and  with  this  in- 
quiry the  supreme  hardness  of  the  diamond 
was  discovered  and  its  use  was  turned  to 
practical  lines. 

It  was  not  until  the  turn  of  the  nineteenth 
century,  however,  that  the  use  of  diamonds 
for  commercial  purposes  was  really  started. 

In  the  late  1930's,  as  hard  alloys  were 
discovered,  use  of  industrial  diamonds  grew 
by  leaps  and  bounds.  Importation  of  these 
stones  increased  from  46,901  carats  in  1929 
to  3,809,071  carats  in  1940. 

The  Bureau  purchases  the  black  dia- 
monds through  competitive  bids.  The  call 
is  frequently  for  diamonds  weighing  ap- 
proximately 2.0  carats  (1  carat  =  0.0065 
ounce) . 

The  announcement  states,  for  example, 
that  the  Bureau  wishes  to  purchase  25 
stones  of  the  first  quality,  without  cleav- 
age planes,  of  high  density,  homogeneous 
structure,  rounded  with  no  sharp  corners, 
natural  stones  to  be  adequately  chipped  to 
show  structure,  bidder  to  submit  his  stones 
in  parcel  lots,  state  the  price  per  carat  of 
the  entire  lot  in  each  parcel  and  the  price 
for  a  selection  of  any  stones  in  the  lot. 
Bidders  or  their  representatives  either  ap- 
pear with  the  stones  in  person  or  send  them 
by  express  or  registered  mail.  When  dia- 
monds are  not  delivered  in  person  it  is 
always  stipulated  that  the  receiving  repre- 
sentative of  the  Bureau  be  permitted  to  ex- 
amine and  check  the  contents  before  signing 
the  receipt  for  them.  The  price  of  a  first- 
grade  black  diamond,  like  that  of  the  gem,  is 
determined  by  its  size.  The  going  price 
(tax  free)  of  a  stone  varies  from  $25  to 
$70  per  carat. 

The  carbonado,  demanding  excessive 
prices  until  recent  years,  still  sells  for  a  price 


comparable  to  gem  stones.  Bortz,  however, 
has  consistently  sold  for  a  reduced  price 
and  can  now  be  purchased  for  as  little  as 
$5  a  carat. 

As  the  demand  for  the  stones  increased, 
so  did  the  supply.  This  was  accomplished 
by  introduction  of  byproducts  or  "common 
goods"  (small  chips  of  bort/  and  foreign 
material)  and  because  of  this  development, 
the  diamond  now  reaches  into  almost  every 
field  of  industry. 

It  is  fitting  that  the  diamond,  which  has 
evolved  from  the  stone  of  kings  to  an  essen- 
tial in  the  progress  of  mankind,  should  be 
employed  directly  in  the  Missouri  Basin 
project,  a  program  designed  for  the  progress 
of  the  people  in  the  river  basin  and  the 
Nation. 

The  Truth  About 

the  Boulder  Gold  Rush 

Tradition  has  it  that  when  workmen  be- 
gan to  excavate  around  Black  Canyon, 
rumors  spread  that  large  deposits  of  gold 
were  being  unearthed  at  the  site  of  Hoover 
Dam.  In  the  absence  of  proof,  the  Bureau 
tried  to  squelch  all  such  conjectures,  but 
stories  about  the  gold  continued  to  circulate. 
Finally,  at  a  meeting  presided  over  by  the 
late  chief  engineer  of  the  Bureau,  Raymond 
F.  Walter,  a  citizen  arose  and  shouted,  "I 
want  to  ask  you  a  question,  and  I  want  an 
answer.  Did  you  or  did  you  not  strike  gold 
in  Boulder  Canyon?" 

"No,"  retorted  Waller  thoughtfully,  "No, 
we  didn't  strike  gold,  but — we  found 
diamonds." 

"Diamonds?     What  do  you  mean?" 

Walter  said,  "We  found  an  old  diamond 
bit  that  we  lost  back  in  1929  when  we  were 
investigating  the  canyon.  It  was  worth 
about  $10,000." 

According  to  legend,  no  more  was  heard 
about  the  gold  mine  in  the  canyon. 
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The  201  li  Century  HOHOKAM 


In  the  San  Simon  Valley  "the 
people  who  are  gone"  are  not  for- 
gotten, nor  are  the  lessons  they 
learned  from  bitter  experience. 


by  William  Scudder  Gookin,  Engineer, 
Phoenix  Office  of  Project  Planning,  Region  HI 


.MRIZONA  ABOUNDS  IN  MUTE  EVIDENCES 
/-^^  of  the  Hohokam,  "the  people  who  are 
gone."  Long  abandoned  canals,  de- 
serted villages  and  scattered  artifacts  tell  the 
story  of  this  ancient  people  who  came  to  the 
Valley  of  the  Sun  in  ages  past.  Here  they 
built  a  civilization,  founded  on  irrigated 
agriculture,  only  to  retreat  before  some 
mysterious  adversary,  leaving  their  homes 
and  gardens  to  sear  and  wither  under  the 
blazing  sun.  When  white  men  first  came 
to  this  area  even  the  memory  of  these  de- 
parted ones  had  been  lost.  Only  through 
the  studies  of  archeologists  are  we  able  to 
unravel  the  mysteries  of  the  Hohokam. 

But  Arizona  contains  evidences  of  an- 
other and  more  recent  "people  who  are 
gone."  About  10  miles  south  of  Safford, 
abandoned  canals,  deserted  homes,  and 
scattered  belongings  tell  a  story  of  nine- 
teenth century  settlers  who  entered  the  San 
Simon  Valley  to  pioneer  new  homes  and 
communities.  Subsequent  events  forced 
the  abandonment  of  fields  and  homes  and 
drove  these  people  into  other  regions.  In 
the  San  Simon  Valley  however,  the  facts  of 
the  story  have  not  yet  been  lost.  It  is  a 
story  that  began  when  our  parents  were 
young. 

The  story  of  the  San  Simon  Valley  is  one 
that  is  of  vital  interest  to  all  who  are  in- 
terested in  irrigation.  It  is  of  value  because 
a  study  of  the  story  of  the  San  Simon  may 
serve  to  avoid  a  repetition  of  the  heartbreak 
and  economic  ruin  that  was  brought  to 
many  families  by  a  deterioration  in  the  agri- 
cultural economy  of  a  community  that  was 
founded  in  a  spirit  of  hope  and  progress. 

Chiricahua,  Dos  Cabezos,  and  Pinaleno 
Mountains  bound  the  San  Simon  Valley  on 
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the  west  while  the  Peloncillo  Range  forms 
the  eastern  limit — beautiful  names  sur- 
rounding a  beautiful  valley  nestled  between 
these  peaks  in  the  southeastern  corner  of 
Arizona.  From  the  foot  of  these  mountains 
the  land  slopes  gently  down  to  form  the 
great  shallow  trough  that  is  the  valley  of 
the  San  Simon. 

Less  than  a  decade  after  the  Civil  War, 
prairie  schooners  carried  the  first  white 
settlers  into  this  lush  valley.  Soon  vast 
herds  of  cattle  stood  knee  deep  in  the  lux- 
uriant grasses  which  covered  the  ground 
upon  which  the  early  ranches  were  estab- 
lished. Before  long  the  San  Simon  Valley 
became  known  throughout  the  State  as  one 
of  the  most  bountiful  range  lands  in  south- 
ern Arizona. 

But  man  and  nature  conspired  to  strip 
this  valley  of  forage.  Ever-increasing  herds 
of  cattle  overgrazed  the  lands  in  a  rel- 
atively few  years.  Years  of  drought  con- 
current with  this  overgrazing  served  to  de- 
stroy permanently  many  of  the  range 
grasses.  A  cycle  of  erosion  started  and 
progressed  with  a  rapidity  which  made  this 
valley  famous  among  students  of  soil 
erosion. 

For  a  short  time  it  seemed  that  the  area 
was  destined  to  become  a  barren  badlands 
after  only  a  few  short  years  of  productivity. 
The  range  land  had  been  rapidly  exhausted, 
and  farming  was  impossible  without  ir- 
rigation. The  only  dependable  source  of 
water  in  the  valley  was  a  few  wells.  Al- 
though ground  water  was  less  than  100 
feet  below  the  surface,  and  was  adequate  for 
domestic  supplies,  these  wells  did  not  yield 
enough  for  irrigation  development. 

However,  in  1910  the  situation  changed 
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overnight.  A  deep  well  was  drilled  in  the 
valley,  and  tapped  a  basin  of  artesian  water 
that  lay  hidden  beneath  an  impervious  layer 
of  blue  clay.  As  the  water  in  this  well  rose 
to  the  surface,  so  rose  the  value  of  San 
Simon  land.  Here  was  a  small  scale  bo- 
nanza, for  in  a  country  where  water  is  the 
most  precious  commodity,  finding  an 
artesian  belt  is  akin  to  discovering  a  gold 
mine. 

Wells  were  drilled  throughout  the  area 
in  rapid  succession.  Many  of  these  failed  to 
strike  artesian  water,  but  by  1915  artesian 
water  was  flowing  from  127  wells.  These 
ranged  in  depth  from  200  to  2,000  feet  and 
served  to  delineate  the  artesian  field,  which 
covered  an  area  about  15  miles  long  and 
10  miles  wide  in  the  center  of  the  valley. 

However,  once  again  the  San  Simon 
Valley  was  due  to  complete  a  cycle  in  a 
very  few  years.  Expanded  to  a  maximum 
neither  cased  nor  capped.  When  the 
valley  soon  started  another  decline. 

Developed  as  it  was,  without  any  knowl- 
edge of  the  physical  limitations  of  land  and 
water,  it  was  inevitable  that  the  San  Simon 
Valley  should  suffer  from  a  lack  of  long- 
range  planning  and  orderly  development. 
Most  of  the  wells  that  were  drilled  were 
neither  cased  nor  capped.  When  the 
artesian  water  was  not  needed,  there  being 
no  way  to  stop  the  flow,  it  was  allowed  to 
dissipate  into  the  desert.  Such  withdrawals 
from  the  artesian  belt,  while  serving  no  use- 
ful purpose,  decreased  the  pressure  and 
consequently  the  flow  from  all  wells  in  the 
area.  In  some  cases  various  individuals 
installed  pumps  and  attempted  to  supple- 
ment artesian  flows  by  pumping.  Inefficient 
pumps  of  the  period,  located  far  from  any 
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source  of  low-cost  power,  were  not  the  solu- 
tion to  the  problem. 

Many  of  the  uncased  wells  caved  in  or 
filled  with  sand,  and  their  output  was  further 
reduced.  Owners  of  these  wells  were  faced 
with  the  expensive  alternatives  of  drilling 
new  wells  or  cleaning  out  the  old. 

Only  hy  bitter  experience  did  the  set- 
tlers learn  that  water  in  the  western  part  of 
the  flowing  well  area  contains  alkali  or  salts 
in  such  combinations  and  quantity  as  to  be 
classified  as  "injurious  to  unsatisfactory" 
for  irrigation. 

Early  irrigators,  proceeding  without  the 
benefit  of  soil  analyses  and  classification, 
did  not  in  many  cases  select  the  best  land 
for  irrigation.  The  farmers  were  unor- 
ganized and  unable  to  take  any  united  action 
toward  soil  improvement  and  erosion  con- 
trol. As  a  result  the  lands  in  the  valley 
progressively  deteriorated. 

Within  the  San  Simon  Valley  may  be 
found  graphic  examples  of  the  effects  of  an 
enforced  reduction  in  the  irrigated  acreage 
of  a  fanning  area.  Scattered  throughout 
the  area  are  homes  and  improvements 
which  in  a  few  short  years  have  decayed  to 
the  point  where  they  are  of  practically  no 
value.  Here  is  a  crumbling  house  that 
stands  as  a  tombstone  for  one  man's  shat- 
tered dreams.  Over  there  a  few  gnarled 
sticks  arranged  in  orderly  rows  show  where 
a  vineyard  used  to  be.  A  rusting  pump  of 
ancient  vintage  tells  the  story  of  one  home 


owner  who  tried  to  supplement  the  artesian 
flow  by  pumping,  only  to  be  forced  even- 
tually to  pack  his  belongings  and  join  the 
trek  out  of  the  valley.  Those  tali  trees  ris- 
ing from  verdant  oases  in  the  distance  mark 
the  locations  of  artesian  wells  abondoned 
to  spill  their  ever-decreasing  streams  onto 
the  thirsty  desert  sands  and  form  small, 
marshy,  seeped  areas. 

By  1940  only  about  400  acres  were 
farmed  in  the  San  Simon  Valley,  and  those 
were  planted  only  to  crops  having  a  low- 
water  requirement.  Those  farmers  who 
weathered  the  storm  endeavored  to  put  their 
remaining  resources  to  the  best  possible  use. 
They  sought  and  obtained  the  cooperation 
of  such  Government  agencies  as  the  Ground- 
water  Division  of  the  Geological  Survey,  the 
Soil  Conservation  Service,  the  Agricultural 
Extension  Service,  and  the  Rural  Electri- 
fication Administration. 

A  program  of  water  conservation  meas- 
ures to  restore  the  artesian  area  has  been 
recommended.  This  conservation  would 
be  accomplished  by  capping  or  plugging 
abandoned  wells,  by  properly  casing  wells  in 
use,  and  by  restricting  water  withdrawals  to 
the  amount  needed,  taking  cognizance  of  the 
physical  limitations  of  the  area  as  deter- 
mined by  the  safe  annual  yield. 

Plans  have  been  laid  for  providing  rela- 
tively low-cost  power  for  the  area.  Soil 
conservation  measures  and  crop  programs 
have  been  studied.  The  farmers  of  the 


San  Simon  Valley  have  a  difficult,  but  by 
no  means  insurmountable  problem.  By 
sound  planning  and  good  management  they 
can  eventually  put  their  agriculture  on  a 
sustaining  basis.  This  may  be  seen  by  the 
results  already  obtained.  Today  the  irri- 
gated acreage  in  the  San  Simon  Valley  is 
once  more  increasing  and  now  totals  about 
1,000  acres. 

However,  the  heartbreak  and  the  tragedy 
suffered  as  a  result  of  this  agricultural  de- 
cline during  the  past  three  decades  can  never 
be  negated.  They  can  only  serve  to  em- 
phasize the  importance  of  sound,  compre- 
hensive planning,  and  the  necessity  for 
orderly  development  of  potential  irrigation 
projects. 

NOTE. — The  cooperation  and  assist- 
ance furnished  by  Messrs.  S.  F.  Turner 
and  H.  R.  McDonald  of  the  Division  of 
Groundwater  of  the  Geological  Surve\.  in 
the  preparation  of  this  article  is  gratefully 
acknowledged. 

Bureau  Sends  Data 

on  Masonry  Dams  to  A.  S.  C.  E. 

In  compliance  with  the  request  of  a  re- 
cently established  subcommittee  of  the 
American  Society  of  Civil  Engineers,  known 
as  the  Subcommittee  on  Uplift  in  Masonry 
Dams,  the  Bureau  is  making  available  a 
large  amount  of  the  technical  data  on  the 
subject  that  it  has  collected  over  a  period  of 
years. 
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Sage-Growing 

in  the 
Yakinia  Valley 


Variety  is  the  spice  of  life, 
and  the  postwar  outlook  for 
American-grown  condiments 
is  iH  M  of  variables 


by  W.   H.   Farmer 

Land  Use  Specialist,  Region  I,  Boise,  Idaho 


Time  was  when  the  sages  of  Yakinia  Val- 
ley were  adding  spice  to  the  meals  of 
America. 

That  was  when  sage-picking  Yugoslavian 
goat  herders  along  the  Dalmatian  coast  be- 
came victims  of  the  wartime  shipping  ban, 
dropping  the  United  States'  main  source  of 
supply  to  zero.  Then  it  was  that  a  dozen 
Yakima  Valley  farmers  began  raising  com- 
mercial sage  and  other  hard-to-get  herbs 
and  spices  cut  off  by  European  shipping 
restrictions. 

This  planting  of  domestic  or  garden  sage 
was  concentrated  mainly  on  the  Bureau  of 
Reclamation's  Roza  Division  which  was 
receiving  its  first  water  above  Sawyer, 
Wash.,  in  1941  where  experimental  plant- 
ings were  made.  Shortly  thereafter,  the 
farmers  began  removing  valueless  native 
sage  from  virgin  land  and  replacing  it  with 
its  high-value  cousin,  Salvia  Officinalis.  In 
1942  these  farmers  had  formed  a  marketing 
organization.  Sage  Growers,  Inc.,  and  pio- 
neered in  large-scale  sage  culture.  By  1944 
the  enterprise  covered  100  acres. 

The  largest  planting  was  that  of  E.  C. 
Price  and  Cecil  Clark  who  put  sage  plants 
on  25  acres  of  new  Roza  land.  Others  set 
out  plants  on  tracts  ranging  in  size  from  1 
to  11  acres.  A  combination  of  temporary 
wartime  scarcity  and  excellent  quality  sent 
Yakinia  Valley  sage  prices  soaring  from 
their  prewar  low  of  5  cents  per  pound  in 
1935  to  $1  per  pound  in  1941.  In  1943, 
the  valley's  first  sizable  sage  crop  brought 
75  cents  per  pound  for  table  sage  yielding 
an  average  of  4,000  pounds  per  acre.  By 
1944  the  price  had  dropped  to  60  cents  and 
in  1945  the  growers  were  barely  breaking 
even.  The  present  price  of  European  sage 
in  our  eastern  market  is  between  20  and  25 
cents  per  pound. 

Commercial  sage  is  a  hardy  perennial  of 
the  mint  family,  widely  cultivated  in  gar- 
dens. Its  growing  characteristics  and  color 
resemble  the  native  sage  in  many  ways. 
Fanners  say  that  sage  is  easily  cultivated 
and  will  grow  in  any  well-drained  fertile 
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Photo  by  H.  Wayne  Fuller,  Region  I 
Irrigating  field  of  sage  by  means  of  underground  water  system. 


soil  in  areas  with  a  180-day  growing  season 
and  mild  winters.  Loss  by  freezing  during 
the  winter  in  the  Yakima  area  was  5  to  10 
percent. 

For  cultivation  on  a  large  scale  the  seeds 
are  sown  either  in  hot  beds  and  transplanted 
or  in  field  rows  2  to  3  feet  apart.  When  the 
plants  are  well  up,  they  are  thinned  to  stand 
about  12  inches  apart  in  the  row.  The 
original  seedling  plants  had  a  tendency  to 
produce  narrow  leaves  so  the  Roza  farmers 
selected  broad  leaved  plants  that  did  not 
flower  so  readily  and  produced  a  larger 
yield  of  leaves. 

The  sage  affords  a  single  harvest  of  leaves 
the  first  year,  and  two  cuttings,  one  in  June 
and  one  in  October,  beginning  the  second 
year.  While  cultivation  and  growing  of 
sage  is  relatively  simple,  it  is  costly  to  har- 
vest and  process.  After  the  first  year,  the 
plants  bloomed  profusely  and  the  seed  pods 
and  stems  had  to  be  removed  by  hand  before 
the  harvest  started.  Harvesting  is  strictly 
a  hand  proposition,  because  the  foliage 
must  be  kept  free  from  dirt  and  older  stem 
growth.  Mexican  nationals  equipped  with 
sickles  and  knives  did  the  harvesting  job 
for  four  cents  per  pound  of  green  sage. 
Local  hop  kilns  handled  the  curing  process 
for  the  growers.  Sage  requires  double  the 
drying  time  of  hops.  It  takes  from  4  to  5 
pounds  of  green  leaves  to  make  1  pound  of 
dry  sage. 

Removing  stems  from  the  sage  leaves  was 
a  vexing  problem  until  Walter  Ludwig,  re- 
sourceful Roza  farmer,  built  a  stemming 
machine  in  his  farm  workshop.  The  Lud- 
wig machine  took  dried  sage  from  the  kiln, 
removed  stray  bits  of  soil  and  reduced  the 
stem  content  to  less  than  the  12  percent  per- 
mitted by  Government  standards. 

Packed  for  market  in  hop-size  burlap 
bags,  the  sage  was  sold  through  the  growers 
marketing  organization  in  carload  lots  to  a 
nationally  known  meat  packing  concern. 

Admittedly,  the  sage  growers  had  a  war 
baby  and  a  highly  speculative  crop.  They 
kept  individual  acreages  small  and  stopped 


production  in  1946  when  costs  exceeded  re- 
turns. A  revival  of  sage  production  de- 
pends upon  cheaper  labor  and  improved 
machinery  to  compete  with  foreign  imports. 
The  domestic  market  is  limited.  During 
prewar  years  United  States  consumption 
was  only  750  to  1,000  tons  per  year. 

Peppermint  as  a  farm  crop  has  gained  in 
popularity  during  the  war  years  and  Roza 
Division  acreages  have  increased  in  1946 
over  previous  years.  The  latest  available 
crop  report  for  1945  shows  that  1,585  acres 
of  mint  were  produced  on  the  Roza,  Sunny- 
side,  and  Kennewick  divisions  of  the  Yakima 
project  with  a  value  of  $300  to  $500  per 
acre. 

Mint  is  propagated  from  young  plants  or 
by  runners,  similar  to  strawberry  plantings. 
Its  culture  varies  from  that  of  other  farm 
crops  in  two  essentials.  The  water  require- 
ment is  high  and  the  crop  must  be  kept 
weed-free  to  avoid  off-flavors  of  the  oil. 
Harvesting  is  similar  to  alfalfa,  the  crop 
being  mowed  and  shocked.  Peppermint 
plants  contain  the  maximum  amount  of  oil 
when  they  are  in  bloom  so  harvesting  is 
done  at  that  stage. 

Other  herbs  and  spices  less  well  known 
to  this  northern  latitude  which  were  grown 
successfully  by  Yakima  Valley  farmers  in 
a  limited  way  include  sweet  Marjoram,  Tar- 
ragon, Paprika,  Basil,  Thyme,  Horehound, 
and  Anise  as  condiments  in  food;  Bella- 
donna, Henbane,  and  Wormwood  as  drugs; 
and  Tobacco  for  insecticides  and  stimulants. 
The  wartime  boom  prices  for  these  products 
has  passed  with  the  resumption  of  imports 
from  Europe  but  a  small  group  of  Roza 
farmers  still  remember  the  fantastic  prices 
received  from  their  small  plots  for  these 
herbs.  From  Bureau  of  Reclamation  crop 
yield  records  on  the  Roza  Division  covering 
the  period,  1942  to  1945  inclusive,  we  find 
the  highest  record  per-acre  yearly  average 
values  for  all  farms  as  follows:  Sage, 
$2,170;  Basil,  $2,560;  Marjoram,  $1,500; 
Paprika,  $8,050;  Wormwood,  $6,000; 
Belladonna,  $1,600;  and  Henbane,  $4,800. 
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AMARILLO9S  WEATHER 


"Howdy  pardner — how's  the  weather  in 
Amarillo?" 

Everywhere  an  Amarilloan  goes,  that's 
the  first  question  asked  by  those  unfortu- 
nates who  live  in  Washington,  D.  C.,  Seat- 
tle, Wash.,  Miami,  Fla.,  San  Francisco, 
Calif.,  or  Newark,  N.  J. 

Anyone  but  a  native  would  imagine,  upon 
hearing  the  question  asked  so  frequently, 
that  the  United  States  Weather  Bureau 
maintained  its  home  office  in  Amarillo, 
cooked  up  all  the  vagaries  of  weather,  and 
tried  them  out  on  the  Plains  before  issuing 
the  latest  styles  for  use  in  other  parts  of  the 
continent. 

Some  people  don't  care  whether  the 
weather  in  their  locality  is  going  to  be  fair, 
warm,  cold,  or  indifferent.  But  let  them 
come  face  to  face  with  a  citizen  from  Araa- 
rillo,  Tex.,  and  they  can't  wait  until  they 
get  an  opportunity  to  say,  "How's  the 
weather  in  Amarillo?" 

If  you  reply  that  the  weather  is  fine — 
lots  of  sunshine,  cool  nights,  just  enough 
wind  to  pump  water  for  the  finest  cattle  and 
horses  ever  coveted  by  an  Oklahoma  nester, 
the  interrogator  will  shake  his  head  sadly, 
slowly  back  off.  and  mutter  something  about 
"chamber  of  commerce"  influence. 

The  wind  does  blow  occasionally  in 
Amarillo.  Once  in  a  great  while  you  can't 
play  golf  in  the  winter.  Some  housewives 
do  complain  now  and  then  because  they 
have  to  keep  putting  blankets  on  the  bed 
through  the  summer  months  while  Wash- 
ington, Chicago,  Nashville,  and  Oskaloosa 
swelter. 

Amarilloan*  are  proud  of  the  wind  that 
blows  across  the  Texas  Plains.  They  know 
that  it  does  something  for  people  here  that 
makes  them  grow  bigger,  live  longer,  burn 
up  more  energy,  become  handsomer  and 
prettier,  have  better  physiques,  more  brains, 
have  larger  bones  and  less  fat,  than  the 
people  in  any  other  part  of  the  country. 


Gene  Howe,  Amarillo  newspaperman,  and 
noted  columnist,  is  one  of  the  greatest  au- 
thorities on  this  subject  of  Amarillo  weather. 

Dust  storms,  which  once  in  a  great  while 
come  into  this  country  from  Colorado  or 
North  and  South  Dakota,  Nebraska,  and 
Kansas,  are  held  by  Gene  Howe  to  be  added 
blessings.  He  believes  the  dust  contains 
vitamin  K,  a  sure  cure  for  anything  that 
might  ail  a  human  being. 

Another  thing  Amarilloans  are  proud  of 
is  their  water.  Hard  water  is  known  to  have 
qualities  that  are  much  better  for  people 
than  soft,  slick  water.  Water  with  a  punch 
in  it;  solid  as  concrete;  that's  the  kind  of 
water  we  have  in  Amarillo  and  we  like  it. 
Gene  Howe  believes  our  water  has  atoms  in 
it.  Perhaps  it  has.  Anyhow,  it's  got  what 
it  takes. 

Amarilloans  don't  take  any  stock  in  the 
story  told  by  a  newcomer  here,  who  was 
engaged  in  the  poultry  business.  This  in- 
dividual had  a  splendid  flock  of  Black 
Minorca  chickens.  One  day  he  white- 
washed his  poultry  house.  Suddenly  the 
wind  began  blowing.  It  blew  so  hard  that 
it  swished  the  whitewash  off  the  poultry 
house  onto  the  Black  Minorcas  and  made 
White  Minorcas  out  of  them. 

Once  in  a  while,  but  not  nearly  as  often 
as  we'd  like,  we  get  a  light  snow  in  Amarillo. 
If  the  wind  happens  to  be  blowing  while  its 
falling,  a  fellow  might  not  be  able  to  see 
the  back  of  his  neck,  but  that's  hard  to  do 
at  any  time. 

And  every  time  we  do  get  a  belated  snow- 
storm, some  yokel  from  "the  outside"  laughs 
and  laughs  and  laughs  while  telling  about 
the  old  sourdough  who  started  out  from 
Amarillo  to  discover  the  North  Pole.  If 
you  don't  know  the  story,  don't  ask  an 
Amarilloan. 

How's    the    weather 
pardner? 


over     your     way, 
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Hayden  Lake  Project  Report 
Sent  to  Idaho  Governor 

The  Bureau  of  Reclamation's  report  on 
improving  the  irrigation  facilities  of  the 
Hayden  Lake  Irrigation  District  in  Kootenai 
County,  Idaho,  and  preserving  the  water 
supply  has  been  approved  by  Secretary  of 
the  Interior  J.  A.  Krug  as  his  proposed  re- 
port and  sent  to  Governor  C.  A.  Robins  of 
Idaho.  A  copy  of  the  report  has  also  been 
sent  to  the  Secretary  of  War.  The  Hayden 
Lake  unit  embraces  an  area  of  approxi- 
mately 1,000  acres  and  is  a  part  of  the 
Rathdrum  Prairies  project.  It  is  one  of 
the  units  recommended  in  the  Bureau's 
comprehensive  Columbia  Basin  project 
report. 

Record  Purchasing  of 
Columbia  Basin  Lands 

Reports  from  Region  1  indicate  that  more 
than  12,000  acres  of  land  were  purchased 
by  the  Government  for  resale  and  settlement 
in  the  Columbia  Basin  project  during  the 
period  April  1-15.  This  is  the  largest  single 
acreage  purchased  during  any  single  report- 
ing period.  Total  acreage  purchased  to 
date  is  approximately  60,000  acres. 

More  Public  Land 
Openings  Planned 

According  to  present  plans  the  Bureau 
proposes  to  issue  notices  of  the  opening  of 
public  lands  to  homestead  entry  on  four 
projects  in  the  near  future.  The  tentative 
number  of  units  and  estimated  total  acreage 
on  the  projects  are  as  follows: 


Project 

Number 
of  units 

Total 
acreage 

Gila,  Ariz    

54 

4,900 

Riverton,  Wyo 

68 

8,000 

Shoshone,  Wyo  

31 

5,400 

27 

1,400 

Lugert-Altus  Project  Renamed 

The  name  of  the  Lugert-Altus  project  in 
Jackson,  Greer,  and  Kiowa  Counties,  Okla- 
homa, has  been  changed  to  the  W.  C.  Austin 
project  in  honor  of  the  late  Judge  Austin 
(see  December  1946  ERA),  whose  efforts 
helped  in  a  large  degree  to  make  possible  the 
construction  of  the  project.  This  action  was 
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the  result  of  the  passage  of  Senate  bill  214, 
which  was  signed  by  President  Truman  May 
16, 1947.  The  project  is  designed  to  supply 
irrigation  water  for  approximately  52,000 
acres  of  land  which  have  suffered  from 
droughts  in  the  past,  control  floodwaters, 
and  supply  municipal  water  to  the  city  of 
Altus. 


Divinity    Limited 

The  banquet  was  in  honor  of  an  old 
settler  who  had  played  a  major  role  in 
transforming  the  desert  into  a  beauti- 
ful irrigated  valley. 

Said  the  toastmaster  in  lauding  the 
honored  guest: 

"God  and  Art  Smith  turned  this 
desolate  waste  into  the  prosperous 
community  of  irrigated  farms  and 
thriving  cities  that  we  have  today." 

The  old  man  beamed. 

When  called  upon  to  speak,  he  said 
calmly,  yet  seriously: 

"It  is  true  that  God  and  I  worked  to 
transform  the  sagebrush  waste  into 
fertile  irrigated  farms.  But  God 
hadn't  really  done  much  with  it  until 
I  got  here." 


Hospital  Facilities  Under  Study 

U.  S.  Public  Health  Service  doctors  have 
recently  completed  a  study  of  the  hospital 
facilities  at  Boulder  City,  Nev.,  to  determine 
whether  they  are  adequate  to  meet  the  needs 
of  the  community.  A  similar  survey  will 
be  undertaken  at  Coulee  Dam,  Wash.  Both 
studies  were  arranged  at  the  specific  request 
of  Commissioner  Straus. 

Air  Coordinating  Committee 

Archie  B.  Goodman  of  the  Washington 
0.  &  M.  staff  will  represent  the  Department 
of  the  Interior  on  the  working  subcommit- 
tee of  the  Interdepartmental  Air  Coordinat- 
ing Committee.  The  ACC  was  established 
in  September  1946  for  the  purpose  of 
achieving  the  fullest  development  and  inte- 
gration of  United  States  air  policies  and 
activities.  It  is  comprised  of  representa- 
tives of  Government  agencies  possessing  a 
primary  interest  in  aviation. 

Savage  En  Route  to  Europe 

Consulting  Engineer  John  L.  Savage  re- 
cently left  for  Europe  where  he  will  be  en- 


gaged as  consultant  on  several  large  dam 
projects.  He  expects  to  visit  France,  Spain, 
Switzerland,  and  possibly  Portugal.  While 
abroad  he  will  attend  a  United  Nations  con- 
ference at  Geneva  and  upon  his  return  will 
go  to  Mexico  where  he  will  consult  with 
officials  of  that  government  on  several  dams. 

Weed  Research  Program 

(Continued  /rom  page  158) 
eluded  prevention  of  weeds  in  its  program. 
This  phase  of  the  cooperative  research  ac- 
tivity can  result  in  inestimable  savings  to 
farmers  and  irrigation  districts  on  the  Cen- 
tral Valley,  Missouri  Basin,  Columbia  Basin, 
and  other  new  projects.  Preventing  new 
weeds  from  starting  and  old  weed  patches 
from  spreading  is  also  stressed  on  operating 
projects. 

Most  farmers  know  the  losses  they  sustain 
when  growing  a  crop  on  weed-infested  land. 
These  losses  include:  costs  of  weed  control ; 
increased  cost  of  preparing  the  seed  bed, 
cultivating,  irrigating,  harvesting,  and  mar- 
keting a  crop;  extra  irrigation  water;  re- 
duction of  crop  yield  and  quality;  dockage; 
and  reduction  in  land  and  loan  values. 
Such  losses  seriously  reduce  the  farmer's 
income. 

Perhaps  fewer  people  are  aware  of  the 
weed  problems  which  concern  the  irriga- 
tion systems.  Noxious  and  other  weeds  on 
canal  banks  are  a  source  of  infestation  to 
crop  lands  because  the  seeds  are  carried  by 
the  water.  Weeds  constitute  one  of  the 
major  problems  of  irrigation  systems  be- 
cause they  prevent  proper  inspection  of  the 
ditches;  transpire  enormous  quantities  of 
water  needed  for  growing  crops;  prevent 
proper  cleaning  of  the  channels;  and  hinder 
the  efficient  delivery  of  water. 

Water  weeds  reduce  the  capacity  of  canal 
channels  making  it  difficult  to  deliver  suffi- 
cient irrigation  water;  their  desilting  action 
necessitates  costly  dredging;  and  when  they 
raise  the  water  level,  the  result  is  loss  of 
water  through  increased  evaporation  and 
seepage,  erosion  damage  to  canal  banks,  and 
often  costly  ditch  breaks.  Water  weeds 
greatly  impair  the  efficiency  of  drains  which 
contributes  to  the  water-logging  of  farm 
land  and  alkaline  deposits  in  the  soil. 

The  research  program  will  be  good  news 
to  both  project  farmers  and  irrigation  dis- 
trict officials  because  it  holds  excellent  pros- 
pects of  helping  change  weed  control  from 
expensive  but  often  temporary  procedures 
to  an  orderly  program  based  on  economic, 
permanent,  and  scientific  methods. 
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W  i  «.  ••//mii-i./i  «  I'nlili,  nliun- 

A  Program  for  American  Forr-tt\.  1>\ 
the  Board  of  Directors,  American  Forestry 
Association,  in  American  Forests,  March 
1947,  page  104.  Illustrated.  This  pro- 
gram of  American  forestry  —  formulated  to 
meet  the  Nation's  forest  resource  problem  — 
has  been  submitted  by  the  Board  to  its  mem- 
bership for  adoption  by  referendum  vote. 
(American  Forests  is  published  monthly  by 
the  American  Forestry  Association,  Wash- 
ington, D.  (  .  •  . 

Plan  for  Missouri  Basin  Includes  Power 
Development,  by  Max  Coffey.  farm  editor, 
The  Omaha  World-Herald,  in  Rural  Electri- 
fication, February  1947,  page  16.  Illus- 
trated. The  author  observes  that  in  spite 
of  wartime  shortages  in  material  and  labor, 
public  power  has  increased  rural  consump- 
tion of  electricity  in  Nebraska  fourfold  in  5 
years.  (Rural  Electrification  is  published 
monthly  by  the  National  Rural  Electric  Co- 
operative Association.  Washington,  D.  C.  I  . 

Two  Towns,  by  Angus  McDonald,  in 
New  Republic,  February  3,  1947,  page  36. 
The  author  advances  the  theory  that  "large- 
scale,  big-business,  corporation,  absentee- 
ownership  farming  is  like  a  rotten  apple  that 
ruins  the  whole  barrel"  and  describes  the 
contrasting  towns  of  Arvin  and  Dinuba, 
Central  Valley,  Calif.,  es  proof. 

Fourteenth  Biennial  Report  of  the  Depart- 
ment of  Reclamation,  State  of  Idaho  — 
1945-46  prepared  by  Mark  R.  Kulp.  State 
reclamation  engineer,  Boise,  Idaho.  126 
pages.  According  to  the  report,  due  to 
satisfactory  water  supplies  during  the  past 
2  years  controversies  have  remained  at  a 
minimum;  and  interest  in  water  for  min- 
ing purposes  has  increased.  Cooperative 
investigations  of  the  Department  of  Recla- 
mation continue  with  the  United  States 
Bureau  of  Reclamation  in  irrigation  in- 
vestigations, with  the  United  Slates  Geo- 
logical Survey  in  surface  and  ground  water 
investigations,  and  with  the  Soil  Conserva- 
tion Service  in  snow  surveys. 

Comprehensive  Plan  for  Columbia  River 
Basin,  in  Western  Slates  Reclamation  Jour- 
nal, Marrh  31.  1947,  page  2.  Illustrated. 
After  careful  consideration.  Secretary  of 
the  Interior  J.  A.  Krug.  has  given  his 
approval  to  the  plans  of  the  Bureau  of 
Reclamation  for  the  most  ambitious  and 
comprehensive  development  of  water  and 
agricultural  land  resources  for  electric 
power  and  irrigation  in  history. 

Cities  Built  on  Water,  by  Miriam  Roher. 
in  Western  City,  March  1947.  page  21. 
Ill  unrated.  In  the  Colorado  River  Basin  — 
an  enormous,  beautiful  expanse  242.IMM) 
s«|uare  miles  large—  40  cities  and  towns  lie 
scattered,  settlements  flung  over  7  of  the 
United  Stales.  (Western  City  is  published 
by  the  league  of  California  Cities,  Los 
n.  Calif,  i 


Engineering  I'ublicaliun* 

Available  from  the  Design  and  Con- 
struction Technical  Library,  l!u- 
ii  an  of  Reclamation,  Custom- 
house, Denver,  Colo. 

Principles  of  Leadership,  by  CoL  John 
H.  Carruth  I  P.  O.  box  66,  Grayson  Street 
Station,  San  Antonio,  Tex.  I . — This  book- 
let merits  wide  distribution  not  only  among 
military  personnel,  but  among  the  person- 
nel of  various  organizations  and  individ- 
uals. Upon  reviewing  the  book,  the  head 
of  a  large  corporation  ordered  3,000  copies 
to  distribute  to  his  supervisory  employees. 
Cost:  1  to  200  copies,  $0.50  each;  200  to 
500  copies,  $35.00  per  100. 

Car  Radio  Static  Reduced  by  Powder 
Blown  Into  Tube,  in  Electrical  World 
(News  Issue),  April  5,  1947,  Volume  127, 
No.  14,  page  29,  published  by  McGraw- 
Hill  Publishing  Co.,  330  West  Forty-second 
Street,  New  York  18,  N.  Y. — A  powder  that 
can  be  blown  into  automobile  inner  tubes 
to  reduce  static  shock  and  car  radio  static 
will  soon  be  available  to  motorists  through 
certain  tire  distributors. 

Static  electricity  is  often  evident  to  mo- 
torists through  annoying  clicks  in  their 
radios  or  through  electric  shocks  they  re- 
ceive from  the  car  doors  when  they  step 
in  or  out  of  the  car.  This  electricity  is  built 
up  by  the  moving  tires  of  the  automobile 
and  is  affected  by  weather  conditions  and 
road  surfaces,  it  was  explained. 

Realizing  that  the  rubber  tires  prevent 
discharge  of  the  static  electricity  to  the 
ground,  tire  engineers  developed  the  powder 
for  application  in  the  inner  tubes  of  the 
tires.  An  air  hose  and  a  specially  designed 
container  are  used  to  inject  about  one 
tablespoonful  of  powder  into  each  tube 
after  the  tube  has  been  deflated  and  its  valve 
core  removed. 

The  powder  tends  to  cling  permanently 
to  the  walls  of  the  tube  for  the  duration  of 
the  tube's  life,  modifying  the  electrical  be- 
havior of  the  tire  and  tube  to  eliminate  or 
reduce  static. 

The  powder  was  an  outgrowth  of  research 
on  conductive  rubber  tires  for  industrial 
trucks  and  tractors.  Such  tires  were  de- 
veloped especially  for  munitions  plants  and 
other  facilities  where  static  electricity 
might  easily  cause  fires  and  explosion-. 

Canal  Lining  Manual,  by  Carl  Roh- 
wer.  Senior  Irrigation  Kngineer,  Soil  Con- 
servation Service,  United  Slates  Depart- 
ment of  Agriculture.  November  1946. — 
From  one-third  to  one-half  of  all  the  water 
diverted  for  irrigation  is  lost  before  it 
reaches  the  farmers'  fields.  Seepage  from 
'  .in.il-  and  laterals,  leaks  through  struc- 
tures, and  evaporation  and  transpiration  all 
help  to  dissipate  the  water  supply.  Control 
measures,  which  consist  of  treating  the  canal 
bed  or  lining  it  with  other  material,  are 
described  in  this  manual.  (  NOTE.  The 


.My  Experiences  As  a  Ditchrider 

(Continued  from  ftaff  159) 

charge  rather  than  the  depth  of  water  over 
the  wreirs.  The  total  discharge  for  any 
period  of  time  could  be  rapidly  determined 
with  a  planimeter. 

This  is  the  first  irrigation  system  in  north- 
ern  Colorado,  as  far  as  I  know,  to  work  out 
an  effective  method  of  furnishing  irrigation 
water  on  demand  and  for  storing  it  when  not 
needed.  The  method  has  demonstrated  iis 
worth  through  continued  use  for  50  years. 

My  experience  as  ditchrider  gave  me 
broad  knowledge  of  the  difficulties  con- 
fronting farmers  growing  crops  under  irri- 
gation, of  the  importance  of  water  in  the 
-rmi.ii  id  and  arid  regions  of  the  West,  of 
the  urgent  need  of  better  methods  of  meas- 
urement and  distribution  of  irrigation 
water,  of  improved  methods  of  irrigation, 
and  the  value  of  storage  and  of  conserva- 
tion of  our  water  resources. 

The  salary  helped  pay  my  way  as  a  stu- 
dent in  the  Colorado  State  Normal  School 
and  University  of  Colorado,  and  ditchrid- 
ing  later  proved  good  basic  training  for  a 
college  president. 


Adams  Tunnel  Dedicated 

As  water  began  to  follow  its  man-madr 
ninri.in  through  the  13-mile  Alva  B. 
Adams  tunnel,  it  heralded  the  beginning  of 
hem-tit-  to  the  population  of  the  Rig 
Thompson  and  South  I'lalle  River  Valley*, 
and  climaxed  a  near  miracle  of  engineer  i  MI:. 

On  June  23  record  breaking  crowd- 
gathered  on  both  the  eastern  and  western 
-i.lr-  of  the  Continental  Divide  as  the  crop- 
saving  irrigation  water  began  to  trickle 
from  the  Pacific  slope  of  the  Rocky  Moun- 
tains to  the  Atlantic  slope  where  it  will 
|nn\ide  supplemental  irrigation  for  more 
than  600.000  acres  of  inadequately  watered 
land-. 

Tin-  deification  wan  marked  by  the  at- 
tendance of  many  notable*  including  I  ml<  i 
-'  •  rrtary  of  the  Interior  Oscar  I..  Chapman. 
Stale  <."\rrm>r»  and  members  of  the  con- 
lire— >ioiiiil  ilrl.'nahmi-  from  I 'tali.  Wyoming. 
Nebraska.  Kansas,  and  Colorado,  and  ( loin- 
iiii»-jiinrr  Michael  W.  Straus  who  delivered 
the  principal  address  of  the  evening.  Otlin- 
in  attendance  included  Mrs.  Alva  B.  Adams. 
»ido»  of  the  late  Senator  Adams  for  whom 
the  tunnel,  kev  feature  of  the  Colorado-Big 
I  li"iiip-MTi  |ii,i|t-it.  wa«  named  hecau-c  of 
his  tin-less  efforts  to  i-i|oali/i  the  -upply  of 
water  on  IM.III  -ides  of  the  Continental 
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.il...\<-  ni.iiiii.il  m.n  Ix*  secured,  in  limited 
numbers,  from  I  nited  Stairs  Department 
of  Agriculture.  Soil  Conservation  S-n  i1  r. 
I  in  1-1. .u  of  Irrigation.  Cullrgr  Hill.  IMIX  D, 
.  Utah.) 

THK  RECLAMATION  Km 


NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  May  1947 


Spec.    No. 


Project 


Award 
date 


Description  of  work  or  material 


Contractor's  name  and  address 


Contract 
amount 


1638 

1652 

1652 

1652 

1652 

1663 

11,1,1]    .. 


1718 
1719 


1740 


1751 . . 
1753.. 
1757.. 

1766 
1766.. 

E-3.1 
1707 

1710 

1722 


Missouri   and   Columbia 

Basins. 
Central  Valley 

...do... 


May  1 
May  15 
, ..do., 


.do. 


.do. 


May     7 
...do.. 


Boise    and    Colorado-Big 

Thompson. 
Boise-Payette 


Rio  Grande  
do  
Yakima-Roza  

Boise-Payette  
Rio  Grande  

Davis     Dam     and     Colo- 
rado-Big Thompson. 

Davis  Dam  
<  V.i  1  1  .1!  Valley  

Hungry  Horse  

Scofield  

tain. 
do  

t  090-  \-2 



Mirage  Flats  

May  12 
May  1 
May  6 

do.. 

May  16 

May  21 
May  9 

May  20 
May  1 

May  23 

May  9 
May  16 
May  21 

May  19 
May  13 
....  do .. 
May  15 

May  28 
May  27 

May  14 
May  23 

May     1 

May  22 
May  23 


5  gate  assemblies  for  Angostura,  Long  Lake,  and 

Potholen  Dams. 
Electrical    equipment    for    Shasta    and    Keswick 

switchyards*  schedules  1,  2.  and  6. 
Electrical    equipment    for    Shasta    and    Keswick 

switchyards1  schedule  3. 
Electrical    equipment    for    Shasta    and    Keswick 

switchyards'  schedule  4. 
Electrical    equipment    for    Shasta    and    Keswick 

switchyards*  schedule  5. 
Hollow  jet  valves  and  accessories 

Construction  of  Conway  Gulch  lateral  and  "C" 
line  East  Canal. 

Electrical  equipment  for  Alamogordo  and  Holly- 
wood substations'  schedules  3,  6,  7,  10. 

Electrical  equipment  for  Alamogordo  and  Holly- 
wood substations'  schedules  4,  5. 

Motor  control  equipment  for  various  pumping 
plants. 

Clearing  part  of  Cascade  Reservoir  site 

Construction  of  spillway  alterations  at  Elephant 
Butte  Dam. 

125-ton  gantry  crane  and  auxiliary  trolley 

Construction  of  Willow  Creek  Siphon  and 
Wasteway. 

9  governors  for  turbine  regulation 


Willamette  Iron  &  Steel  Co.,  Portland,  Oreg 

General  Elec.  Co.,  Denver,  Colo 

A.  It.  Chance  Co.,  San  Francisco,  Calif 

Southern  States  Equipment  Corp.,  Hampton,  Ga . 
Westinghousc  Elec.  Corp.,  Denver,  Colo 


4  pumping  units  for  Granby  pumping  plant 

Control  board  for  Tucson  substation 

50  t  evidences  for  Antioch  and  Tracy  Government 

camps. 

Clearing  part  of  Hungry  Horse  Reservoir  site 

Radial  gates  and  hoists,  schedule  2  and  3 

Clearing  part  of  Scofield  Reservoir  site 

96-inch    diameter    steel    pipe    for    Willow    Creek 

siphon. 
Construction  of  Ralston  lateral  and  sublaterals* 

schedule  1. 
Construction  of  Ralston   lateral  and  sublaterals1 

schedule  2,  3. 
Treated  and  untreated  lumber 

2  aluminum  accordion  doors,  one  aluminum  sash 

window. 

Two  72-inch  outlet  pipes  for  Horsetooth  dam  out- 
l.i  works. 

3  bulkhead  gate-frames   and   3  storage  supports 
for  Kortes  Dam,  item  2. 

Sand  and  coarse  aggregate 


Newpoit    News    Shipbuilding    &    Dry    Dock    Co., 

Newport  News,  Va. 
Ilumphrey-Ketchen  Co.,  Boise,  Idaho 

General  Elec.  Co.,  Denver,  Colo 

Electric  Power  Equipment  Co.,  Philadelphia,  Pa. . 

Wolfe    &    Mann    Manufacturing    Co.,    Baltimore, 
Md. 

Wixson  &  Crowe,  Redding,  Calif 

J.  H.  Ryan,  Albuquerque,  IS.  M 


Judson  Pacific-Murphy  Co.,  Emeryville.  <  ':,!   I    . . . 
Morrison-Knudsen  Co..  Boise,  Idaho 


Woodward  Governor  Co.,  Rockford,  III 

F.  H.  Whiting  Co.,  Denver,  Colo 

General  Elec.  Co.,  Denver,  Colo 

Green  Lumber  Co.,  Laurel,  Miss 

J.  J.  Reese,  Columbia  Falls,  Mont 

Pacific  Coast  Engineering  Co.,  Alameda.  Calif.  .  .  . 

Burks  &  Co.,  Denver,  Colo 

Pacific  Coast  Engineering  Co.,    Mameda,  Calif.  .  .  . 

\skevold  Construction  Co.,  Missoula,  Mon 

Sharrock  &  Pursel,  Casper,  Wyo 


Niedermeyer-Martin  Co.,  Portland,  Oreg 

Seattle  Bronze  Co.,  Seattle,  Wash 

Thompson  Pipe  and  Steel  Co.,  Denver,  Colo 

American  Bridge  Co.,  Denver,  Colo 

I,.  R.  Olson,  Gering,  Nebr 


$64.727.00 

470,606.20 

93.337.28 

45,018.72 

25,502.40 

194,948.00 

251.381.00 

49.365.74 

14.328.83 

15.300.00 

288,720.00 
65,115.00 

144,325.00 
195,161.00 

230.990.00 

19,750.00 

13,771.00 

131,480.00 

408,320.00 
19,396.00 
20,000.00 
68,436.00 

208, 959. 00 
253,091.50 

58.686.99 
34,000.00 

55,270.00 
17,204.00 
11.019.20 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  During  July  1947 


Esti- 

Esti- 

mated 

mated 

date 

date  bids 

Project 

to  be 

to  be 

invited 

opened 

July     1 

Aug.    5 

Boulder  Canyon.  Nevada  

Do... 

...do.... 

Central  Valley,  California  

Do.  .. 
Do.  .. 

...do  
...do.... 

Colorado-Big  Thompson,  Colorado.  .  .  . 
Columbia  Basin.  Washington  

Do 

.    do... 

...    do                                     

Do 

do 

do                                                               ... 

Do... 

...do... 

Missouri  Basin-Boysen,  Wyoming  

Do.  .  . 

...do... 

Missouri  Hasin-Kortes.  Wyoming  

July     7 

Au*.  11 

Missnuri  Basin-Bovsen,  Wyoming         .  . 

July  12 

Aug.  15 

Austin  (Altus).  Oklahoma  

.Ililv  15 

Aug.  19 

Colorado-Big  Thompson,  Colorado.  .  .  . 

Do 

do 

do                                  

Do... 

...do  

Columbia  Basin,  Washington  

Do 

..    do... 

do  

Do 

.      do 

....    do  ..                                 

Do 

do 

do                                                      

Do 

..    do... 

do  

Do 

.  .   do.  .  . 

do  

Do.  .. 

:::!£:::: 

Davis  Dam,  Nevada-Aiizona  

Do... 

...do.... 

Missouri       Basin-Angostura,       South 

Dakota. 

Do.  .  . 

...do.... 

Missouri  Basin-Frenchman-Cam- 

briilge,  Nebraska. 

Do... 

...do.... 

Missouri  Basin-Kortes,  Wyoming  

Do..  . 

...do  

Palisades,  Idaho  

July    16 

Aug.  20 

Klamath-  Pule  Lake,  Oregon-California 

Jul'v  2.r> 

Aug.  29 

Davis  Dam,  Arizona-Nevada  

July  28 

Sept.  2 

Central  Valley,  California  

Do.  .. 

...do.... 

Columbia  Basin,  Washington  

July  30 

Sept.  3 

Colorado-Big  Thompson,  Colorado  

Description  of  work  or  material 


Laying  6  miles  of  12-  and  14-inch  diameter  high-pressure  steel  pipe,  and  erection  of  50.000-  anil  2,000,01)0- 

gallon  storage  tanks  for  Boulder  City. 

Materials  for  Elverta-Tracy  230-kiIovolt  transmission  line  (75  miles). 
Materials  for  Loveland-Greeley  transmission  line  (30  miles). 
Control  and  station  service  boards  for  Grand  Coulee  pumping  plant. 
Unit  substations  and  exciter  switchgear  for  Grand  Coulee  pumping  plant. 
Station  service  6,900-volt  switchgear  and  460-volt  power  distribution  boards,  station  transformers,  battery 

control  and  distribution  equipment,  and  battery  chargers  for  Grand  Coulee  right  powerhouse. 
Generators  for  Boysen  power  plant. 

Ring-follower  gates  for  Kortes  Dam  and  power  plant. 
Turbine  and  governor. 

Construction  laterals  and  structures  for  irrigation  of  10,000  acres  of  land. 
Surge  tank  for  Granby  pumping  plant. 

50-ton  and  75-ton  cranes  for  Estes  Park  and  Marys  Lake  power  plants. 
Earthwork  and  structures.  West  Canal  station  405  to  1213. 
Earthwork  and  structures.  Potholes  East  Canal,  station  0  to  436. 

Construction  of  12,000-foot  Soap  Lake  siphon.      Concrete,  25-foot  diameter;  steel,  23-foot  diameter. 
Concrete  canal  lining  and  structures,  Main  Canal,  station  751+94  to  1100+90.8. 
Pumping  plant  bus  structures  for  Grand  Coulee  pumping  plant. 
De-icing  motor-generator  sets  for  Grand  Coulee  power  plant. 

Crossarms,  conductor,  and  conductor  hardware  for  the  Tucson -Cochise  transmission  line. 
50-  by  30-foot  radial-gate  hoist,  Angostura  Dam. 

Two  60-inch  hollow-jet  valves  for  Enders  Dam. 

60-ton  crane  for  Kortes  Dam  and  power  plant. 

Materials  for  Palisades-Goshen  115-kilovolt  transmission  line  (55  miles). 

Construction  pumping  plants  G,  II,  J,  K.  I,  M^-capacities  7  to  15  cubic  feet  per  second. 

Erection  and  installation  of  cableway  and  gaging  station,  Davis  Dam. 

Excavation,  concrete  footings,  and  gravel  surfacing  for  Keswick  switchyard. 

Pumping  units  for  Burbank  pumping  plant. 

Siphon  No.  1,  Horsetooth  Feeder  Canal. 


\|IP\UMENT 


I'Holo  Cflwrfray  «/  tHr  t'tah  fYnfrnntd/  <'»tn>. 


H.I;I  — 


Urn-  i-  tin-  .uli-l'-  i  ONI  i-|. li.. ii  ..f  "I  lii-  I-  the  1'lnrr"  inoniiiiirnl.  which  will  In- 
unveiled  on  JuK  .'1.  I''I7.  •  limaxing  ihc  t  lah  Centrnnial  celrhralion.  The  nioiiiiiiirni 
i»  located  at  the  timulh  »(  I  IUI-I,I|PMI  Cainon  overlooking  the  Salt  l.aki-  \.illr\  .unl 
wan  M-ulpturcd  by  Mahonri  M.  Young.  It  \»  i  oni|-i  i-nl  of  1*>  »«-|>aratr  >tatucs  and 
^r..ii|>s  aggrrguling  .'?(>  IOMM  of  hrorue.  It  has  brcn  dcwigm-il  to  i  iiniincinonili-  lln- 
explorations  and  activities  of  white  men  in  the  Inli-nnountain  region  fimn  tin  .iil\> -i  I 
of  Catholic  padre-  in  I77f>  l»  llu-  i  inning  of  Hrighain  Young  ami  In-  pi..n..-i-  in  1847. 


AUGUST 
1947 


Featuring: 


The  stories  of 

two 

Reclamation 

tunnels?  the 

oldest  and 

newest 


LAND 
SPECULATION 

i»y 

Assistant  Secretary 

of  the  Interior 
WILLIAM  E.  WARNE 

* 

Does 

Beekeeping 

Have  a  Part  in 

Reclamation 

Planning? 

»y 

James  I.  Ilainbleton 


THE 


Ni-l-i.ii  Named  -WistaiH 


I     .,ll~l,ttllllltl--       W/M.II 


\\.-l.-y  R.  Nelson,  Regional  Dheclor  of  RIT>'"> 
\,  anil  a  reclamation  engineer  with  many  yai-' 
experience.  was  -worn  in  a-  \--i-tanl  (lommis- 
-  I..M.T  ..I  ili.-  Hiin-an  of  Reclamation  on  Jul>  I. 
^••<  r.-ldr>  of  llii-  lnl>-rior  J.  \.  Kruj;.  who  «,i- 
prescnt  when  \li.  Nel-on  look  the  oath  of  office. 
-lat.-il  ihal  Mr.  N.-1-..ii  ha-  ill.-  complete  support 
of  ihe  Secretariat  of  the  Dcpar.in.-nt  i>f  the  Inte- 
rior ami  tin-  Bureau  of  Reclamation.  Me  com- 
meiiiril  on  Nt-|-oii's  pa-l  performance  in  difficult 
.1  -i.  MIII.  -ni-  .in.l  -.ml  that  il  was  liecan-c  of  lii- 
.ilulm  to  cope  with  -mil  situation.  that  lie  wa- 
chosen  for  tin-  joli.  Nelson  in  reply  expressed  hi- 
appreciation  for  llie  >>-.  reiarv'-  liclief  in  hi.  in- 
i.-i:iiu  and  ability  and  said  that  lie  Mould  do  hi* 
level  |M-S|  in  merit  the  confidence  placed  in  him 
ilir.-nzli  this  appointment.  Me  MICI  ceils  William 
K.  \\urii.-.  who  look  the  oath  of  office  a-  \--i-i.ini 
••••i  r.-lar>  of  I  he  Department  of  the  Interior,  on 
the  -ame  day. 

1'iior  lo  joining  the  Bureau  in  1922  as  chief  of 
a  -uney  parly  and  junior  engineer  on  the  Grand 
Valley  project.  Nel-on  was  purt  owner  and  man- 
ager of  an  irrigated  cattle  ranch  in  Colorado.  Id- 
led ihe  Bureau  lo  work  for  private  engineering 
linn-  in  1927,  returning  in  1931  as  assistant  en- 
gineer and  later  a.«  awociale  engineer  during  the 
•i.  lion  and  until  the  completion  of  Moovrr 
Dam. 

•siil.-.-i|o.-nlK  VI  -on  was  transferred  to  Wash- 
ington. D.  i  ..  i»  head  up  tin-  |iivi-i!.M  of  Knmiiei  r 
ing.  In  this  capacity  he  S,.|M-.|  as  a  memlier  of 
..in.  ni-  ti.lmical  and  |mlicy-makini:  .  •oinmiiiccs 
reprrsriiling  the  Department  of  the  Interior  and 
tin-  Hiirejiii  of  '[..  Lunation.  During  his  -IMS  in 
ili>  <  .ipilal  he  WHS  asso.  iiiie.l  willi  -.mi.-  of  (he 
*.r»  tirs|  groups  siud>iiiK  pro|»i-al-  for  rin-r- 
li««in  de>elopni'  ni 

\-  Kcgional  Director  il  »a«  hi«  NMpOMlbilit] 
lo  .lit..  I  and  .  .Hirdinale  all  Bureau  u<li\ili>-  in 
leva-.  Oklahoma.  »  p  irl  of  K.IM-.I-.  ML.  -I  of  New 
\|.  -too  an.  I  llu-  *».in  I  in-  \nlle>  in  <  olorado.  lie 
>upenis<'d  .in.l  .In.  .in  I  p:.  M.-I  i  planuinit.  market- 
ing of  In.  In.-  I.  .  in.  |n.w.-r.  gate  iiilniinislralive 
•i...  to  the  ..flni.ll-  of  ill-  di.iin  I.  in  charge. 
of  operating  project*  and  assumed  general  re 
-I-.  n-  ilnlil\  for  propi-its  under  .  ..n-lnn  lion. 

\lr  Ni-lx.n  was  Ixirn  al  Norw.Hid.  San  Miguel 
(!i>iinly.  r<>lo.,  and  attended  tin  I  nmr-i' 
(olorado.  and  Noilln-rn  California.  Me  is  • 
graduate  C.uni  laude.  II  ^  in  •  ml  engineering 
of  the  taller  named  in-lilule.  lie  i«  married  and 
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A  REPORT  ON  RECLAMATION 

by  EDWARD  J.  CLEARY 

Executive  Editor,  Kngineering-l\eits  Record,  New  York  City,  N.  Y. 


Returning  recently  from  a  reconnais- 
sance of  reclamation  projects  in  the  South- 
west, I  found  on  my  desk  in  New  York  an 
invitation  from  the  editor  of  the  RECLAMA- 
TION ERA  to  submit  a  brief  report  on  my 
observations.  Being  a  reporter  for  a  tech- 
nical journal,  my  first  impulse  was  to  com- 
ment on  the  engineering  and  construction 
features  of  the  work  visited.  But  I  found 
myself  possessed  with  another — and  even 
stronger — desire.  And  that  was  to  give 
some  expression  to  what  might  be  termed 
the  "personality"  of  the  Bureau  as  revealed 
by  its  staff. 

Impressed  as  I  am  with  the  achievements 
of  the  Bureau  which  are  manifested  in  steel 
and  concrete.  I  find  myself  even  more  pro- 
foundly stirred  by  the  spirit  that  typifies  the 
men  and  women  who  work  for  the  Bureau. 

Here  are  people  who  take  great  pride  in 
the  work  they  are  doing.  Each  one  seems 
to  display  a  personal  responsibility  for 
maintaining  and  enhancing  the  prestige  of 
his  organization.  And  this  responsibility 
is  discharged  with  such  friendliness  and 
good  will  that  obviously  it  is  a  natural  re- 
sponse and  not  simply  an  assumed  attitude. 

What  can  be  the  explanation  of  this 
esprit  tie  corps,  this  loyalty  and  conscien- 
tiousness, that  distinguishes  the  personnel 
of  the  Bureau? 

Among  other  things,  it  must  stem  from 
the  knowledge  in  the  heart  of  every  em- 
ployee that  he  is  playing  an  essential  role  in 
an  unusually  constructive  enterprise.  Re- 
gardless of  the  position  he  holds,  the  Bu- 
reau employee  cannot  help  but  identify  him- 
self as  a  builder.  A  builder,  if  you  please, 
in  the  business  of  creating  new  empires; 
and  a  member,  incidentally  of  an  organi- 
zation that  has  traditions  of  sound  public 
service  dating  back  almost  half  a  century. 

Furthermore,  being  in  the  happy  position 
of  knowing  that  the  result  of  his  efforts 
eventually  finds  expression  in  some  tangi- 
ble form  such  as  a  dam,  a  power  house  or 
a  canal,  there  comes  with  this  a  genuine 
feeling  of  solid  accomplishment.  Simply 
to  look  upon  the  flowing  water  that  converts 
desert  wastes  into  green  fields  and  to  know 
that  you  have  had  some  part  in  making  this 
possible,  is  an  experience  that  must  pro- 
vide tremendous  satisfactions. 

These,  I  believe,  are  some  of  the  reasons 
why  the  Bureau  of  Reclamation  is  staffed 
with  people  whose  attitude  stamps  them  and 
their  work  as  of  a  highly  superior  grade. 

My  recent  experience  with  scores  of  em- 
ployees in  Regions  III  and  V  confirmed — 


and  strengthened — earlier  impressions  re- 
ceived in  other  regions  of  the  bureau.  In 
my  every  contact  I  have  found  that  the  rec- 
lamation employee  is  enthusiastic  about 
showing  what  he  is  doing,  eager  to  describe 
how  he  is  doing  it,  and  competent  in  his  ex- 
planation of  why  it  is  being  done. 

The  exigencies  of  travel  being  what  they 
are,  there  have  been  occasions  when  my 
schedule  of  job  visits  intruded  on  evening 
off-hours  or  week-end  holidays  of  project 
personnel.  But  if  I  wanted  to  see  and  talk 
about  reclamation  activities — which  I  did — 
there  was  no  lack  of  cordial  cooperation  in 
making  this  possible. 

That  this  attitude  is  an  integral  part  of 
Bureau  of  Reclamation  staff  philosophy 
should  be  evident  to  even  the  most  casual 
visitor  at  any  of  the  projects,  'but  notably 
so  at  Hoover  Dam.  Hundreds  of  visitors 
are  accommodated  daily  at  this  monument 
to  engineering  skill.  The  courteous  manner 
in  which  they  are  received  and  conducted 
about,  and  the  way  in  which  explanations 
are  given  and  questions  answered  is  a  con- 
vincing demonstration  of  public  relations 
exercised  by  those  who  know  the  real  mean- 
ing of  public  service  and  take  satisfaction 
in  its  practice. 

In  devoting  so  large  a  part  of  this  brief 
report  to  what  might  be  termed  the  "per- 
sonality" of  the  Bureau  of  Reclamation,  I 
am  not  unaware  of  its  physical  accomplish- 
ments. In  both  size  and  scope,  the  projects 


conceived  by  the  Bureau  have  by  their  very 
boldness  stirred  the  imagination  of  people 
throughout  the  world.  And  it  is  also  ap- 
parent that  in  the  translation  of  these  proj- 
ects from  dreams  to  reality,  courageous 
private  contractors  have  been  inspired  to 
revolutionize  many  aspects  of  construction 
practice. 

Not  so  much  in  the  public  view,  but  never- 
theless one  of  the  most  vital  operations  of 
the  Bureau  is  that  which  is  conducted  un- 
der the  rather  prosaic  title  of  engineering 
laboratories. 

Based  on  the  simple  premise  that  no 
structure  can  be  any  better  than  the  mate- 
rials that  go  into  it,  there  has  been  devel- 
oped what  is  probably  the  world's  greatest 
research  organization  in  the  field  of  civil 
engineering  and  construction. 

Over  the  relatively  short  span  of  17  years 
in  which  these  laboratories  have  been  op- 
erated there  have  come  findings  that  have 
had  a  profound  influence  on  the  improve- 
ment of  engineering  practice.  More  tangi- 
ble, perhaps,  is  an  appraisal  of  the  labora- 
tories' accomplishments  in  terms  of  dollars' 
and  cents'  saving  on  reclamation  projects. 
This  is  estimated  to  have  reached  the  as- 
tounding sum  of  $20,000,000! 

How  these  savings  have  been  achieved  is 
dramatically  illustrated  in  connection  with 
the  selection,  utilization  and  control  of  con- 
crete materials.  Among  other  things,  these 
studies  have  resulted  in  obtaining  concrete 
of  required  quality  with  one-tenth  barrel 
less  cement  per  cubic  yard  than  was  hereto- 
fore considered  possible.  Since  some  30.- 
000.000  cubic  yards  of  concrete  have  been 
put  in  place  under  these  specifications,  the 
resultant  saving  is  estimated  to  be  $6,- 
750,000.  Equally  spectacular  from  a 
monetary  point  of  view  was  the  redesign  of 
the  Grand  Coulee  spillway  based  on  labora- 
tory findings  and  which  is  said  to  have  cut 
costs  on  this  item  alone  by  some  $5,000,000. 

A  visit  to  the  engineering  laboratories  of 
the  Bureau  in  Denver  provides  a  singular 
opportunity  to  learn  how  the  skills  of  the 
engineer,  the  geologist  and  a  host  of  other 
scientific  specialists  have  been  coordinated 
to  improve  reclamation  practice  and  other- 
wise aid  in  the  advancement  of  technical 
knowledge. 

Like  many  others.  I  feel  it  a  happy  privi- 
lege to  be  a  witness  to  the  work  of  the 
Bureau,  and  in  so  doing  associate  with  a 
group  of  men  and  women  whose  competence 
is  exceeded  only  by  their  devotion  to  the 
task  in  hand. 
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Letters  to  the  Editor 


THANK  YOU,  SENATOR  CAPPER 


Washington,  D.  C 

June  10,  1947 
Dear  Mrs.  Sadler: 

I  have  just  received  the  June  i  —  m- 
of  your  very  interesting  magazine, 
Reclamation  Km.  I  hasten  to  send  my 
sincere  congratulations.  You  may 
well  be  proud  of  this  very  attractive 
magazine.  I  have  no  doubt  it  will  be 
a  success  in  every  respect. 

Cordially  yours, 
Arthur  Capper. 
I  mil  il  States  Senate, 
I  Imit  nnni   of  the  Cimtmittee  im 
Agriculture  and  Ftireftry. 


0o  VOM  Plan  To  »!„..:' 

If  MI,  please  notify  the  Reclamation 
Era  »o  Hi  it  you  may  continue  to  re- 
reive  your  copy  regularly. 


The  Bureau  is  doubly  appreciative  of  this 
comment,  coming  as  it  does  from  a  busy 
statesman  and  well-known  publisher  of  mid- 
western  papers,  who  along  with  all  his  many 
other  official  duties  found  time  to  commend 
a  Government  publication  dealing  with  the 
problems  of  reclamation  farmers. 

An  Easterner's  Appreciation 

ONE    Mm  vi  UN     \u  M  i .. 
MAPLEWOOD,  N.  J., 

May  28,  1947. 

DEAR  EDITOR:  Accept  my  appreciative  thanks 
for  your  memorandum  of  May  23  and  for  the 
arrompanying  photographic  prints  and  copies  of 
the  RECLAMATION  ERA. 

It  is  going  to  give  me  a  great  deal  of  pleasure 
to  make  use  of  the  material  that  has  been  sent 
me  so  that  the  public  and  tin-  world  at  large  «ill 
have  a  still  better  grasp  of  what  the  Bureau  of 


Reclamation  is  doing  to  turn  the  dry  lands  of  the 
country  into  richly  productive  and  profitable  areas 
for  the  benefit  of  the  nation  as  a  whole.  With 
kindest  regards. 

Yours  sincerely, 

ROBERT  G.  SKERRETT. 

Reader  Skerretl's  request  dealt  with  irri- 
gation developments  and  particularly  canal 
construction  on  the  Friant-Kern  canal  and 
in  the  Columbia  River  Basin.  The  EK\  i- 
gratified  to  note  the  widespread  intereM  l>\ 
people  of  the  East  in  Western  reclamation 
activities. — Ed. 

Among  Vt  idtsoe  Eans 

!  ....\V    t'T\H. 

June  2,  1947. 

DEAR  MRS.  SADLER:  Please  send  me  one  dn/i-n 
copies  of  the  May  RECLAMATION  ERA.  together 
with  statement  of  rc.-i. 

I  am  especially  interested  in  the  article  by  Dr. 
John   A.  Widtsoe  entitled  "A  Century  of  Irriga- 
tion."   Thank  you  kindlv 
Yours  very  truly, 

O.  W.  ISRAELSEN, 
Research  Professor  of 
Irrigation   &  Drainage. 

College  Calil>er 

Rot-re  2.  Box  142. 

Denier  7,  Colo. 

DEAR  EDITOR:  We  have  been  highly  pleased 
with  the  RECLAMATION  ERA.  The  articles  have 
lii-eii  well  written,  the  pictures  clear  and  distinct, 
the  plans  and  progress  data  full  and  well  ar- 
ranged. 

Our  daughter  uses  it  as  material  at  the  Uni- 
\i-r-it\  iDemerl  for  class  discussion  and  en- 
lightenment, clearing  up  misunderstandings  as  to 
work  and  plans  of  Reclamation. 

Enclosed  is  check  for  a  Five- Year  Subscription. 
Sincere!). 

I|K\K)    H.    Nil  inn  ««iv 


NEXT  MONTH 

"Owyhee  Reservoir"  the  story  of  a  Reclamation  "Fisherman's  Paradise," 
in  the  Northwest,  by  Lyle  M.  Nelson,  formerly  Assistant  Regional  Information 
<  Mln  i  at  Boise,  Idaho.  ALSO  an  arrount  of  how  Reclamation  Safety  Engi- 
m-«-t>  him-  contributed  to  the  decrease  in  accident  frequency  on  construction 
jobs.  The  difference  between  the  munlicr  of  accidents  when  the  Gunnison 
Tunnel  was  constructed  and  the  number  during  the  construction  on  the  Alva 
It.  Adams  Tunnel. 


\.    l|ll.lllll.    <l  <     .•(Mi- 

ll •  ..H  ii.n  .  i,  i. mi,  *r  •  •••<•!- 
•  !<••  wh*  woald  be  l»lrre»l«-d 
In  Ihr  Hrclmtmalinm  t-'.ra.  |il.-ns.- 

11*1  I  li'  I  I  nil  m. •>  ...ill  iiililf.-.s,-. 
!•  I  IM  IM.  v  I*  I  I..  I.  I  I  •  I  I  |.  ..  M  .1 

•end     II    i"     Ihr     <  ..m  m  i --.  i ,. ,, .  . 
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THE  RECLAMATION  ERA 


EAST  Meets  WEST 


«.    • 

Photo  by  Thompson,  Region  VII 
A  view  from  the  top  of  East  Portal,  Alva  B.  Adams  tunnel,  of  the  first  water  coursing  through  during  the  dedication  ceremonies. 


Contrary  to  Mr.  Kipling,  the  East  and 
West  can  meet. 

They  met  on  June  23  when,  with  Nature's 
process  reversed,  snow  waters  from  the  high 
country  of  the  Colorado  River  in  western 
Colorado  rolled  under  the  towering  14,000- 
foot  Continental  Divide  and  out  upon  the 
fertile  foothills  of  eastern  Colorado. 

The  occasion  was  the  first  diversion  of 
Colorado  River  water  through  the  13-mile- 
long  Alva  B.  Adams  Tunnel  of  the  Colorado- 
Big  Thompson  project  of  the  Bureau  of 
Reclamation. 

It  was  a  long-awaited  day — a  day  of 
celebration. 

The  first  flow  of  water,  which  will  later 
reach  large  proportions  to  nourish  615,000 
acres  in  northeastern  Colorado,  is  the  reali- 
zation of  a  pioneer  dream. 

In  1889,  the  first  proposal  for  such  a 
diversion  was  made  in  the  Colorado  Legis- 
lature by  Representative  Hiram  Prince.  It 
required  years  of  need  and  necessity  before 
Representative  Prince's  hopes  began  to  ma- 
terialize. Not  until  1935,  through  the  un- 


By  Vaughn  Mechau 
Region  VII,  Denver,  Colo. 

tiring  efforts  of  the  late  Senator  Alva  B. 
Adams,  was  the  Bureau  of  Reclamation 
allotted  funds  to  make  surveys  and  pre- 
pare plans  for  bringing  water  to  eastern 
Colorado. 

During  the  10  years  before  the  Colorado- 
Big  Thompson  project  was  begun,  farmers 
of  the  irrigation  area  to  be  served  suffered 
approximately  $47,000,000  in  crop  losses 
because  of  late  summer  water  shortages. 
The  irrigation  district,  once  considered  the 
wealthiest  agricultural  section  in  the  world, 
suffered  great  losses. 

Under  the  plan,  Green  Mountain  Dam 
was  first  to  be  constructed  to  insure  irri- 
gators  on  the  Colorado  River  of  no  loss  of 
water  from  the  diversion  to  eastern  Colo- 
rado. The  dam  was  built  on  the  Blue 
River,  a  tributary  of  the  Colorado,  to  hold 
the  spring  floods  or  release  water  as  needed. 

The  perplexing  problems  of  driving  a 


tunnel  under  the  Continental  Divide  for  the 
diversion  of  water  were  next  to  be  solved. 
Engineering  skill,  perseverance,  and  plain, 
dogged  tunneling  put  through  the  granite 
divide  of  the  continent  the  longest  tunnel  in 
the  world  driven  from  two  headings. 

When  the  job  was  completed  it  had  been 
not  only  one  of  the  safest  tunnel  jobs  on  rec- 
ord but  the  closure  was  within  seven-six- 
teenths of  an  inch  perfect  on  line  and  three- 
quarters  inch  on  grade.  It  was  an  engineer- 
ing feat  that  amazed  engineers  whose  only 
standard  was  perfection. 

Work  on  other  functions  and  facilities 
followed.  But  the  need  for  water  was 
great.  A  temporary  diversion  was  agreed 
to  following  serious  crop  losses  last  year  as 
a  result  of  the  almost-annual  curse — lack 
of  water  for  maturing  crops.  Five  .of  the 
irrigating  companies  of  the  northern  Colo- 
rado water  conservancy  district,  the  agency 
contracting  with  the  Government,  raised 
$110,000  to  construct  a  38-inch  pipe  line 
for  delivery  of  water. 

Completion  of  the  pipe  line  and  diversion 
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J*/iofo  hy  .\itrlnn  T.  .Nm'ill.  Heflittn   I  II 

<.<m-rnor  l^e  knon.i  iif  Colorado  pmthin/t   the  billion    that  opened  tin-  .idnin*    7'iiime/ 
fate*  for  the  first  flotc  of  tcater  from  U'exli-rn  lo  eastern  Colorado. 


of  life-giving  water  was  sufficient  reason  for 
a  celebration.  The  idea  swept  the  foothills 
country  like  wildfire. 

Promptly  at  10:30  a.  m.,  George  Field, 
chairman  of  the  Grand  County  Commis- 
sion, opened  the  proceedings  at  the  west 
tunnel  portal.  A  thousand  persons — 
among  them  growers  of  fine  Hereford  cattle, 
hay  growers,  resort  owners,  "fancy  Dan 
dudes," — looked  out  over  Grand  Lake,  a 
natural  body  of  water,  and  its  sister  lake, 
Shadow  Mountain  Lake. 

Carl  G.  Breeze,  representing  Colorado 
River  water  interests,  told  the  group: 

"This  day,  this  very  hour  marks  a  new 
and  significant  period  in  Colorado's  irriga- 
tion history  ...  I  am  referring  to  the 
meeting  of  minds  and  the  understanding 
that  exists  between  two  different  groups  in 
orili-r  that  both  mutually  benefit  so  that  the 
Stale  and  Nation  will  benefit." 

Colorado's   Governor,   Lee   Knous,    fol- 
low. <l.     \\iih  newsreel  cameras  grinding, 
i  nor   Knous   rammed   the   red   button 
with  his  thumb  ;m«l  tht-  pates  slowly  lifted. 

•  ||,,l(  ,i  •_•.«•,."  went  up  from  a  thou- 
sand throats. 

Governor  Knous  and  his  parly  then  raced 
ih.  water  .M  MX*  thr  Great  Divide.  They  cut 
acroM  Trail  Ridge  Road,  one  of  the  highest 
automobile  highways  in  the  Nation,  snow- 
I... HIM!  tin-  ni^'ht  Won-  but  cleared  by  rotary 
pious,  enabling  the  Governor  to  keep  his 
appointment  al  the  cast  portal. 

Aboul    thr   time    Governor   Kn  >us    was 

I'M-hing  ihe  button  al  the  west  portal,  on  the 

i.lr-  of  thr  divide,  at  K»le«  Park,  thr 

planning  and  conMruciion  of  tin-   prop-ci 

was  bring  outlined  at  a  lum  limn  I.-,   (ilii.-f 

Engineer  Walker  R.  V.mrr.  \'t»\<->: 

neer  C.  H.  Howell.  and  former  Sii|,ei\  i-in-/ 

nrrr  Porter  J.  PrrMon.    The  group  thru 

convened  at  the  rant  portal  of  thr  Adams 

Tunnel  to  await  the  arrival  of  the  Colo- 
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rado  River  water.    Spectators  crowded  the 
hillsides. 

Governor  Knous'  transmountain  tour 
ended  at  the  east  portal  prior  to  the  arrival 
of  the  water.  Oscar  Chapman,  Under  Sec- 
retary of  the  Department  of  the  Interior, 
handed  to  him  a  special  communication 
from  President  Harry  S.  Truman,  which  the 
Governor  read  to  the  assemblage.  In  his 
letter  the  President  congratulated  the  people 
of  Colorado  and  the  engineers  responsible 
for  the  project  and  predicted  that  it  would 
bring  continual  wealth  and  prosperity  to  the 
West. 

Following  the  Governor,  J.  M.  Dille, 
secretary-manager  of  the  northern  Colo- 
rado water  conservancy  district,  spoke  on 
"The  District  and  the  Project."  He  was 
followed  by  Judge  Clifford  H.  Stone,  direc- 
tor, Colorado  water  conservation  board, 
whose  subject  was  "The  State  and  the 
Project." 

Under  Secretary  of  the  Interior  Oscar  L. 
Chapman,  who  had  participated  in  the  1ml- 
ing-through  of  the  Adams  Tunnel  and  had 
signed  the  contract  between  the  district  and 
ihr  GoMTiimcnt.  then  began  his  address. 

Hardly  hud  his  first  senlence  been  spoken 
when  a  distant  voice  proeluimeil.  "Here 
she  comes!"  \nin--  puked  up  tin-  plu.i-c. 
"Here  she  comes,"  and  all  e\es  were  fo- 
cused on  the  first  roily  serpent  of  water  lo 
ii.iirse  its  way  from  ihe  tunnel  mouth.  .'? 
hours  after  the  west  gates  were  lifted.  '  \ 
aetl\  as  -i  heiluleil  l>\  tin-  Bureau. 

A»  ihr  crowd  quieted,  the  I  nder  Secre- 
i. ii1.  s  \MIIC  could  be  lie. ml.  saying: 

"\\ilh  ibis  first  di\ersi»n  of  w.ilei.  the 
Alva  l>.  \il.ini-  Tunnel  is  hcing  put  to  its 
intended  use.  \\  hen  other  engineering 
works  of  (be  whole  ( !olorado-Rig  Thoni|>son 
project,  of  which  the  \l\a  It.  Adams  Tun. 
m  I  i-  a  I'.ni.  have  been  i  .mi). 1. 1. -.1.  it  can 
do  its  full  job  and  <xrvr  more  than 


acre- feet  of  water  to  more  than  600,000 
acres  of  land,  thus  insuring  full  crop  pro- 
duction. 

"1  it-cause  the  waters  drop  about  2,900 
feet  on  the  eastern  slope — 22  miles  from 
the  Continental  Divide — they  produce  a 
high  | M. initial  for  the  generation  of  power. 
Sale  of  power  that  is  in  excess  of  irrigation 
pumping  needs  will  not  only  sen-ice  a  large 
area  but  it  will  provide  funds  for  repayment 
of  a  major  portion  of  the  prc-entl\  e-ti- 
mated  8128,000,000  construction  cost-. 

"It  is  estimated  that  almost  1  million 
people  in  this  region  will  share  in  project 
benefits.  It  is  also  estimated  that  the  gross 
return  to  fanners  and  to  processors  of  crops 
and  live-lock  in  the  area  will  l>e  increased 
by  $21,150.000  annually.  If  we  consider 
the  returns  for  40  years — this  increase  will 
amount  to  $846,000,000  in  values  of  agri- 
cultural products. 

"In  addition  to  these,  the  power  revenues 
are  expected  to  total  s  I  .~>  1 . 700.000  during 
the  repayment  period.  Recreational  bene- 
fits wilfadd  $12,720,000  in  this  length  of 
time.  Thus,  the  total  benefits  from  the 
Colorado-Big  Thompson  project  over  the 
repayment  period  will  exceed  s  1 .000.000.- 
000,"  Mr.  Chapman  concluded. 

By  now  the  dream  of  Colorado  River 
water  in  eastern  Colorado  had  become  a 
reality.  The  retaining  dam  below  the  por- 
tal was  backing  up  more  and  more  water 
and  the  thousands  could  see  for  themselves 
the  life-giving  liquid. 

That  night,  at  the  closing  banquet  in 
Loveland's  fine  community  building,  Com- 
mi-.sioner  Michael  W.  Straus  sounded  a 
prophetic  note: 

"A  lot  of  people  will  be  watching  because 
this  is  one  of  the  great  water  projects  of 
the  world.  If  it  fares  well  and  fulfills  its 
promise,  the  rest  of  the  plans — the  plans 
that  will  move  forward  for  almost  a  century 
in  both  the  Missouri  Basin  and  the  Colo- 
rado Basin — will  proceed.  If  it  fails,  the 
plans  will  falter  and  the  hopes  of  many  of 
your  neighbors  will  be  dashed. 

"Cherish  and  preserve  this  project.  It 
is  a  project  of  all  the  people — all  the  people 
of  the  valley  and  all  the  people  of  the  Na- 
tion. Let  no  man  abuse  it.  Watch  \oiit 
property,  keep  up  your  canals  and  diti  h> •-. 
maintain  your  gates  and  drains,  guard  and 
protect  it  and,  in  turn,  in  dr\  -eas.ms  and 
in  times  of  drought  and  dust,  it  will  guard 
and  protect  \ou." 

The  dreams  and  concrete  efforts  of  man 
were  dedicated  June  23,  and  the  celebration, 
now  over,  opened  a  \  i-l.i  of  -eciiritv  and  in- 
surance against  the  vagaries  of  nature. 


Accidcntlctf  Month  at  Davis  Dam 

A  recent  report  from  the  Pei-oimel 
Safety  Engineer'-  ofli.  e  >h  >ws  that  there 
were  no  lo-t  time  accidents  on  the  l>.i\i- 
Darn  project  during  the  month  of  April. 
This  mark.-  the  fii-t  ac.  idcnl-frce  month 
-ince  the  construction  began  on  the  pro|c.-l 
in  \pril  1W. 
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Archway  erected  at  Montrose,  Colo.,  in  honor  of  the  late  President  William  Hou-ard  Taft  who  personally  attended  the  tunnel  celebration. 

Holing  Through  in  1909 

The  Story  of  The  Gunnison — Reclamation's  First  Major  Tunnel 


September  23,  1909.  was  a  balmy  Indian 
Summer  day  on  the  western  slope  of  the 
Continental  Divide  in  Colorado. 

There  was  no  wind  in  the  Uncompahgre 
Valley  as  the  sun  shone  brightly  on  900 
residents  and  visitors  who  had  gathered  to 
celebrate  an  auspicious  occasion — the 
opening  of  the  Gunnison  Tunnel.  The  big 
moment  of  the  day  came  at  precisely  5:18 
p.  m.  when  President  William  Howard  Taft 
touched  a  golden  plate  with  a  silver  bell  to 
release  a  How  of  water  through  a  6-mile 
bore  to  the  thirsty  Uncompahgre  Valley. 

Earlier  in  the  day  the  Presidential  Spe- 
cial— a  narrow-gage  train  especially  fitted 
for  the  occasion — churned  its  way  through 
the  Rocky  Mountains  and  came  to  a  stop 
outside  the  city  of  Montrose  at  the  outlet 
portal  of  the  tunnel.  Here  the  Presidential 
party  was  met  by  a  blaring  brass  band,  a 
delegation  of  Spanish  American  war  vet- 
erans in  colorful  campaign  uniforms,  and 
the  cheering  citizens  of  the  valley. 

The  fanfare  marked  the  end  of  the  first 
step  of  a  construction  job  that  was  as  full 
of  romance  and  tragedy  as  many  of  the 
sagas  of  the  Old  West.  The  driving  of  the 
Gunnison  Tunnel  was  indeed  a  pioneering 
achievement  in  the  annals  of  western  recla- 
mation development.  The  bore  was  driven 
6  miles  through  granite,  quartzite,  gneiss 
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By  G.  J.  Van  Gieson 

Hranch  of  Design  and  Construction, 
Denver,  Colo. 

and  shale,  and  layers  of  sandstone,  coal,  and 
limestone,  first  by  manual  labor,  then  later 
with  power  equipment.  In  the  early  stages 
of  construction,  candlelight  was  the  only 
illumination.  During  the  course  of  con- 
struction, 26  men  lost  their  lives  and  over 
100  suffered  serious  injuries. 

Some  of  the  first  information  about  the 
Uncompahgre  Valley  came  from  explora- 
tions made  by  Capt.  J.  W.  Gunnison  in 
1853  who  declared  it  was  a  desert,  "unfit 
for  cultivation  and  inhabitable  only  by  sav- 
ages." At  that  time  the  territory  was  in- 
habited by  the  Ute  Indians.  In  1881,  the 
Utes  were  removed  to  Utah  and  the  follow- 
ing year,  the  Denver  &  Rio  Grande  Railway 
was  constructed  through  the  center  of  the 
valley.  Settlers  came  with  the  "iron 
horse"  in  hopes  of  making  the  area  an  im- 
portant agricultural  center.  It  was  sup- 
posed by  these  early  settlers  that  the  Un- 
compahgre River  would  supply  an  abun- 
dance of  water,  and  large  irrigation  canals 
were  constructed.  However,  it  soon  became 
evident  that  the  water  to  be  obtained  from 
the  Uncompahgre  would  not  adequately 
irrigate  the  lands. 


L.  C.  Lauzon,  a  farmer  who  had  formerly 
been  a  miner,  told  the  people  of  Montrose 
that  he  dreamt  of  a  tunnel  to  carry  water 
from  the  Gunnison  River  into  the  Uncom- 
pahgre Valley.  The  Gunnison  flowed 
through  a  rugged,  unexplored  canyon  to 
the  east  of  the  Valley  and  was  separated 
from  it  by  a  mountain  range  2,600  feet  high. 
Whether  the  dream  part  is  true  or  not,  it  is 
certain  that  Lauzon  first  conceived  the  idea 
of  the  tunnel  and  for  many  years  afterward 
the  proposal  was  known  as  "a  farmer's 
dream."  After  several  years.  Lauzon's  idea 
took  hold  and  a  public  subscription  was 
secured  to  pay  for  surveys.  The  people  of 
the  valley  were  desperate  for  an  adequate 
water  supply.  The  idea  received  the  early 
support  and  untiring  backing  of  the  late 
Congressman  John  C.  Bell  and  the  Uncom- 
pahgre Valley  Water  Users'  Association, 
which  was  formed  in  1903. 

Investigations  showed  the  Cunnison  River 
flowed  through  the  Black  Canyon  at  an  ele- 
vation higher  than  the  Uncompahgre  Val- 
ley and  a  plan  was  evolved  for  the  gravity 
diversion  of  water  from  the  Gunnison  by  a 
tunnel  6  miles  in  length  and  a  canal  ap- 
proximately 12  miles  long  to  supplement 
the  flow  of  the  Uncompahgre  River.  In 
1901,  the  Colorado  legislature  appropriated 
$25,000  to  locate  and  construct  a  tunnel. 
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Work  was  begun  on  driving  a  tunnel  in 
December  but  was  suspended  in  the  fall  of 
1902  when  funds  were  exhausted  after 
driving  900  feet. 

In  1902,  the  Reclamation  Act  was  passed 
by  the  Congress  and  the  following  year  the 
Colorado  Legislature  authorized  the  con- 
veyance of  the  tunnel  property  and  rights 
tn  the  Reclamation  Service.  Within  a  few 
months,  the  I  ncompahgre  Valley  water 
users  approved  a  repayment  contract  with 
the  Reclamation  Service  for  construction 
of  a  tunnel  and  in  1903  the  diversion  plan 
was  approved  by  the  then  Secretary  of  the 
Interior.  Ethan  Allen  Hitchcock  of  Mis- 
souri. 

The  tunnel  started  by  the  State  was  aban- 
doned and  a  new  site  chosen  5  miles  up  the 
Cunnison  at  Boat  Landing  Culch.  This 
was  done  because  further  investigations  by 
Reclamation  Service  engineers  revealed  that 
the  length  of  the  tunnel  could  be  shortened 
and  more  land  irrigated.  In  January  1905. 
the  Taylor-Moore  Construction  Co.  of 
Texas  was  awarded  a  contract  for  the  con- 
struction of  the  tunnel  and  began  work  at 
the  new  site.  The  company  threw  up  its 
contract  in  May  and  turned  the  work  back 
to  Reclamation  Service  engineers  when  it 
was  unable  to  fulfill  its  obligations.  At 
this  point  both  a  consulting  board  and  the 
Uncompahgre  Valley  Water  Users'  Associ- 
ation recommended  that  the  tunnel  be  com- 
pleted with  Government  forces.  As  soon 
as  approval  was  received,  the  Reclamation 
Service  immediately  took  over  construction. 

The  first  serious  accident  occurred  in  the 
tunnel  at  9:55  a.  m.  on  the  morning  of  May 
30,  1905,  just  3  days  after  the  Reclamation 
S«-n  ire  began  construction.  Timbering  in 
the  heavy  ground  at  the  west  portal  gave 
away,  burying  ten  men  and  imprisoning  19 
others  between  the  cave-in  and  the  heading 
of  the  tunnel.  Rescue  work  started  imme- 
diately. Twenty-one  men  were  taken  out 
through  a  shaft  sunk  from  the  surface  on 


the  morning  of  May  31  and  8  others  were 
rescued  on  the  following  day.  Of  the  29 
men  involved  in  the  accident,  23  were 
rescued  and  6  perished. 

In  1906,  in  a  premature  explosion  at  the 
east  portal,  two  men  lost  their  lives  and 
one  had  his  eyes  blown  out.  Tragedy  struck 
again  in  1910  when  13  miners  were  over- 
come by  powder  smoke  in  the  tunnel  which 
resulted  in  the  death  of  9  of  the  men. 

Notwithstanding  these  and  other  acci- 
dents, work  continued  apace  on  completion 
of  the  tunnel,  despite  unexpected  engineer- 
ing difficulties.  Prior  to  the  commencement 
of  work  in  the  tunnel,  it  was  believed  that 
difficulties  from  water  seepage  would  be 
relatively  small.  In  December  1906,  work 
was  halted  for  6  months  on  the  west  end 
when  a  seam  was  encountered  carrying 
warm  water  and  carbonic  gas.  Because  of 
the  extreme  heat  and  the  strong  flow  of  gas 
it  was  physically  impossible  to  continue 
work  until  a  ventilating  inclined  shaft  was 
sunk  to  supplement  the  existing  pipe  ven- 
tilating system. 

In  April  1908,  a  water  flow  was  tapped 
at  the  east  end  which  stopped  all  progress 
in  the  heading  for  months  and  was  over- 
come only  after  the  pumping  mains  had 
been  increased  by  the  addition  of  10-inch 
pipes  and  additional  pumps.  The  tapped 
water  vein  produced  a  flow  of  from  8  to  10 
second-feet  in  the  tunnel,  about  4.000  gal- 
lons per  minute. 

For  over  2.000  feet  the  tunnel  was  driven 
through  a  geological  fault  zone  which 
brought  about  a  weird  and  unholy  assort- 
ment of  grief.  Working  in  a  saturated  at- 
mosphere at  a  temperature  above  90°  F., 
the  miners  were  obliged  to  exercise  the  ut- 
most caution  to  prevent  fatalities.  The  Un- 
compahgre Valley  project  history  reports, 
"At  frequent  intervals  rushes  of  water  would 
break  through  from  the  sides  or  face, 
carrying  in  hundreds  of  yards  of  sand 
which  buried  tracks,  tools,  and  everything 


else  within  500  or  600  feet  of  the  heading." 

A  flash  flood  in  July  1908  washed  away 
a  temporary  dam  at  the  west  portal,  flooding 
the  west  end  of  the  tunnel  and  the  portal 
cut.  Timbers  were  washed  out  and  from 
10  to  14  feet  of  sand  and  gravel  were  de- 
posited in  the  portal  cut.  At  the  time  of  the 
flood,  30  men  in  the  bore  were  forced  to 
make  their  escape  through  an  inclined  shaft 
about  9.000  feet  from  the  west  portal.  It 
was  almost  a  month  before  a  complete  in- 
\e~tifjation  of  damage  could  be  made. 
Other  than  the  damage  already  mentioned. 
it  was  found  that  approximately  a  mile  of 
track  had  been  overturned,  and  silt  was 
deposited  on  the  floor  of  the  tunnel  for  a 
depth  of  2  to  4  feet  for  a  distance  of  three- 
quarters  of  a  mile. 

When  work  was  first  started  at  the  Gun- 
nison  Tunnel,  all  drilling  was  by  hand. 
One  miner  would  hold  a  heavy  drill  and 
rotate  it  as  a  second  miner  whanged  away 
at  it  with  a  sledgehammer.  It  took  hu-k\. 
hard-working  men  to  do  the  drilling.  Muck 
was  removed  in  cars  on  tracks  but  with  a 
horse  for  motive  power  instead  of  an  elec- 
tric or  gas  engine.  Some  months  after  con- 
struction began,  power  plant-  were  installed 
at  each  end  of  the  tunnel,  thus  permitting 
the  use  of  compressed-air  drills  and  other 
power  equipment. 

New  construction  records  were  set  on  the 
Gunnison  Tunnel  despite  the  many  difficul- 
ties encountered.  One  gang  of  miners. 
working  in  three  shifts,  drove  7,500  feet  in 
12  months.  Two  world's  records  were  set 
in  boring  through  granite  and  shale.  In  a 
single  month  a  record  824  feet  of  heading 
advance  was  made  through  shale.  The  rec- 
ord for  granite  was  449  feet  in  a  month. 

Not  the  least  of  the  hair-raising  ad\ en- 
lures  that  occurred  many  times  every  day 
was  the  transportation  by  wagon-teams  of 
all  supplies  and  equipment  over  the  moun- 
tain to  the  east  end  of  the  tunnel.  Tough, 

(Continued   ON   page    1821 


At  Iff  I,  the  night  nhijt  at  <. in, „,-,.,<  taken  time  out  for  a  fihtitHgraph.      Time— 1905.      .>'«»!«•  («//<»<•  fiinillrx.  only  x.iirrr  <»/  illnminnlion  in 
ili,    iiinni-l.       ll  riuhl.  llif  Hi-i-ln  mil  lion  iiffit-e  fiirt-t-  tit  l.itjtinf.  C.nlii..  in   I'H>7.      Left  tit  rig  III  tire  Janti'a  I.,  /.miry,  llnrry  Kxxley,    and  the 

Wi'.v<«-'.   \i-llit-  ('.itniminiiK,  nnc.'  A'nriry  Shacklejttrd. 
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THE  RECLAMATION  FJU 


The  Problems  of  a  Project  Manager 


All  photns  by  Philip  Merritt,  Region  I 


At  left,  Forest  Sower,  Manager  of  the  Boise  Board  of  Control,  inspects  the  gauge  on  the  New  York  Canal.     At  center,  he  is  seen  checking  a 
section  of  the  canal,  one  of  the  main  canals  of  the  320,000-acre  development.     At  right  he  is  talking  it  over  with  dragline  operator  Carl 

Hamilton.     Good  public  relations  are  only  a  small  part  of  his  job. 


Like  the  old  Roman  god,  Janus,  who  was 
supposed  to  be  able  to  look  more  than  one 
way  at  once,  is  the  manager  of  an  irrigation 
project. 

He  is  generally  a  graduate  engineer  with 
an  education  that  enables  him  to  cope  with 
men  and  handle  situations  that  require  a 
fine  technical  discernment.  Yet  he  must  be 
a  human  sort,  too,  who  has  not  lost  the  com- 
mon, practical  touch,  and  is  sympathetic 
with  the  vexatious  problems  of  all  the 
farmers  down  to  the  one  on  the  tail  end  of 
the  ditch.  He  must  be  familiar  with  tomes 
of  irrigation  law,  for  there  is  hardly  any 
irrigation  project  to  date  that  has  not  fought 
its  way  to  the  top  through  a  torment  of  legal 
confusion. 

He  must  have  a  reserve  supply  of  admin- 
istrative ability,  based  if  possible  on  experi- 
enced appreciation  of  the  multitudinous 
duties  of  employees.  He  must  be  a  good 
public  relations  man,  able  to  deal  fairly  with 
water  users  and  their  innumerable  re- 
quests, and  with  labor,  both  organized  and 
unorganized. 

While  the  snows  are  still  lying  deep  in  the 
cold  blue  canyons  among  the  Teton  peaks 
and  are  glistening  white  along  the  high 
ridges  of  the  Sawtooth  Range,  the  project 
manager  is  making  plans.  He  is  carefully 
checking  reports  on  snow  depths.  He  is 
calling  his  ditchriders  together  for  confer- 
ences. He  is  making  plans  that  include 
coping  with  drainage  difficulties,  as  well  as 
assuring  the  efficient  delivery  of  water. 
He  is  sizing  up  the  labor  situation,  scanning 
the  field  for  capable  men  as  ditchriders. 

His  mechanics  are  busy  with  dragline, 
tractor,  and  truck,  getting  the  last  spark- 
plug cleaned  and  the  last  nut  and  bolt  in 
place.  As  soon  as  weather  permits,  he  and 
his  men  are  going  over  the  big  ditch,  foot 
by  foot,  inspecting  riprap  and  linings,  look- 
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By  Elma  Hill  Neal 

ing  for  faulty  headgates  and  weathered 
concrete  works.  He  knows  what  fill  is 
sandy  and  has  to  be  watched,  what  section 
is  favored  by  the  gophers  as  summer  homes, 
the  exact  bend  in  the  canal  that  is  subject  to 
swirls  of  silt.  He  lays  a  campaign  of  strat- 
egy as  exact  as  that  of  a  general,  and  when 
the  first  gurgle  of  mountain  water  hits  the 
dry  bed  of  the  main  canal,  all  is  ready. 

The  fact  that  he  is  reasonably  sure  that 
all  is  well,  does  not  keep  him  from  being 
mentally  alert  at  all  times.  There  is  a 
tenseness  in  the  atmosphere  that  is  felt  even 
in  his  home,  for  the  job  of  project  manager 
is  a  24-hour  job  during  the  water  season, 
with  minutes  stolen  for  eating  and  sleeping. 
Often  when  sweet  Morpheus  has  the  man 
soothed  for  a  brief  time,  the  far-off  distant 
ringing  of  a  phone  brings  him  instantly 
wide  awake,  for  the  fear  of  a  break  in  the 
canal  is  ever  in  the  back  of  his  mind. 

His  wife  lays  plans,  too,  that  include  din- 
ners which  will  keep  fairly  palatable,  for 
he  is  usually  delayed.  The  morning  and 
evening  meals  are  hectic,  constantly  inter- 
rupted by  the  jangle  of  the  phone  or  the 
heavy  knock  on  the  door.  Everybody  who 
can  crowd  into  the  old  Ford  goes  with  Dad 
to  watch  the  water  come  down,  and  young 
and  old  feel  the  excitement  and  thrill  of 
"water  in  the  ditch." 

Breaks  may  occur  at  any  time,  but  are 
most  likely  in  the  beginning  of  the  season. 
But  the  project  manager  has  prepared  for 
this  contingency,  too.  Some  canal  outfits 
have  a  "break  trailer"  loaded  with  shovels, 
canvas,  and  other  necessary  equipment  to 
be  hooked  onto  a  truck  in  a  moment. 

One  of  the  most  melancholy  sights  that 
I  have  ever  seen  occurred  years  ago  on  a 
raw  May  evening.  A  young  manager,  newly 


assigned  to  a  run-down  irrigation  project, 
stood  on  the  torn  edges  of  a  high  fill  that 
had  broken  out.  Dark  water  poured  out  of 
a  huge  ragged  gap.  He  had  done  what  he 
could.  A  lot  of  the  supply  had  been  di- 
verted at  the  nearest  point,  but  there  was 
the  water,  vital  to  the  life  of  the  land,  flood- 
ing out  over  the  low  farms,  drowning  a 
fine  field  of  alfalfa  seed,  spreading  out  over 
young  wheat  to  a  damaging  depth.  He 
stood  helplessly  watching,  and  I  knew  he 
was  thinking  of  the  crops  farther  on  down 
the  canal  that  would  soon  parch  for  need 
of  the  water  wasting  at  his  feet. 

He  was  not  alone  long.  Men  and  teams 
with  scrapers  were  in  the  canal  almost 
before  it  was  safe,  bringing  up  dirt  and 
rocks  and  filling  in  the  great  breach.  People 
came  for  miles  around  to  stand  and  peer  in 
the  darkness  of  the  chilly  night.  Bonfires 
were  built  for  warmth  and  light,  and  women 
brought  kettles  of  coffee  and  baskets  of 
sandwiches  to  stay  the  men  who  worked  so 
feverishly,  and  sweat  and  swore  in  the  muck 
at  the  bottom  of  the  ditch.  The  manager 
did  not  sleep  that  night  nor  yet  the  next  day. 
But  before  24  hours  had  rolled  around, 
obvious  headway  had  been  made  in  the  re- 
building of  the  destroyed  bank.  This  youth- 
ful manager  had  learned  overnight  the  prin- 
ciple of  cooperation  on  a  grand  scale  and 
friendly  sympathy  of  farmer  for  farmer — 
priceless  talismen  on  which  project  manag- 
ers depend  for  added  strength  and  skill. 

By  mid-July  the  flush  of  the  floodwater 
has  passed.  The  canal  banks  have  settled. 
Moss  grows  long  and  green  and  slimy  in 
the  bottom  of  the  canal.  It  waves  grace- 
fully in  the  gentle  current  and  takes  up 
a  lot  of  space  that  could  be  filled  with 
water.  Men  with  tractors  drag  great  links 
of  chain  down  the  canal,  scraping  up  ropes 
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LAND  SPECULATION 
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•SPECULATORS  WHO  HOI  GUT  THE  LAND  BEFORE  IT  MAS  IKK1GATED  MADE  FORTt.NES. 


Land  speculation  in  the  early  years  of  the 
national  reclamation  program  came  very 
close  to  ruining  it. 

Seldom  did  the  first  settlers  in  the  land 
boom  era  receive  the  benefits  of  Govern- 
ment expenditures  on  irrigation.  Specu- 
lators who  bought  the  land  before  it  was 
irrigated  made  fortunes  instead. 

The  settler  was  the  victim.  He  paid  the 
speculator  a  price  which  not  only  included 
the  value  that  the  Government  had  added 
1>\  tin-  construction  of  irrigation  works,  but 
often  the  value  that  the  settler  himself 
would  have  to  add  by  patient  husbandry 
over  the  years.  On  top  of  that,  he  had  to 
borrow  the  money  for  the  purchase  from 
the  bank  a  high  rate  of  interest. 

The  fanner,  who  could  not  figure  out 
how  he  had  been  hoodwinked,  staggered 
under  the  load  for  a  few  years  and  went 
down.  The  next  man  who  attempted  to 
carry  the  obligations  fastened  upon  the  land 
nfli-n  went  down  also.  They  could  not 
understand  how  the  Government  could  !>e 
MI  hard  as  to  press  for  repayment  of  the 
money  it  had  invested  for  them  in  the  irri- 
gation project,  and  they  sent  their  spokes- 
men to  camp  on  the  trails  of  the  Congress, 
seeking  relief. 

Looking  backward,  the  destructive  aspects 
of  land  speculation  on  Federal  irrigation 
projects  are  clearly  delineated. 

-["dilation  plagued  Reclamation  for  20 
years  after  the  Reclamation  Act  was  passed 
in  I'X)2.  'I  hi-  framers  of  the  act  thought 
that  they  had  found  an  adequate  way  of 
dealing  with  the  speculation  pr»l>lem  when 
thi-\  in-i-Tii-i|  the  acreage  limitation  pro- 
\  i- ion.  After  hard  experience  and  a  series 
of  investigations,  more  effective-  speculation 
control-  were  added,  but  slill  they  were 
entwined  with  the  acreage  re-irn  lions. 

A  number  of  boards  of  enquiry,  appointed 

!          -•      r.  !   ,'  i.  -     ..!'     -li.       ll,l.  I  I    .|      .,!,.!     In      ll,. 

Congress,  and  one  committee  after  another 
of  the  Congress  itself  investigated.  They 
found  that  speculation  brought  disaster  to 
the  actual  -cillcr-  on  project  Innd,  jeopard- 
i/ed  the  Federal  investment  in  ihr  project*. 
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by  William  E.  Warne 

Assistant  Secretary  of  the  Interior 
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and  delayed  the  orderly  settlement  of  the 
projects.  As  a  result,  through  the  years,  the 
Congress  added  provisions  calculated  to  put 
teeth  into  the  control  of  speculation  in  proj- 
ect lands.  For  more  than  20  years  these 
controls  have  proved  effective. 

The  history  of  the  fight  against  specula- 
tion in  Reclamation  project  lands  reveals 
why  the  Congress  has  written  safeguards 
into  the  law. 

Early  Land  Booms 

Away  back  in  1913  the  Reclamation 
Service  became  alarmed  by  wild  land  specu- 
lation on  the  25  projects  which  it  had  ini- 
tiated up  to  that  time.  Project  engineers 
and  managers  were  asked  to  report  what 
the  value  of  unimproved  land  had  been 
prior  to  construction  of  each  project  and 
what  that  same  unimproved  land  was  be- 
ing -old  for  in  1913  at  the  time  of  the  sur- 
vey. The  results  of  that  survey  are  shown 
the  table  on  pages  178  and  179. 

It  shows  that  as  of  1913  the  average 
price  of  unimproved  land  had  increased  by 
759  percent  on  the  25  projects  studied. 
This  tremendous  increase  in  the  price  of 
land  took  place  quickly.  For  11  of  the 
projects,  only  7  years  had  cla|>sed  since 
construction  began.  Two  other  projects 
had  been  in  existence  only  6  years;  another 
for  5  years;  and  another  only  1  year.  For 
4  others,  8  years  had  elapsed;  and  an- 
other 4  had  been  started  9  years  before  the 
survey  was  made.  Only  2  projects  had  had 
a  life  of  10  years. 

Speculation  varied  eon-idei.il.|\  from 
project  to  project.  On  the  Tii-ton  di\i-ion 
of  the  Yakima  project,  Washington,  the 
pin  c«  of  unimproved  land  increased  by 
almost  5.400  percent;  on  the  Minidoka 
project,  Idaho,  1.525  |>erccnl:  on  the  Oka- 
nogan  project,  Washington.  2,400  percent . 


and  on  the  Shoshone  project,  Wyoming, 
5,000  percent. 

What  was  happening  to  the  value  of  land 
that  was  not  affected  by  Federal  expendi- 
tures for  irrigation  and  reclamation  in  these 
same  States?  The  facts  are  shown  in  the 
table  on  page  179  indicating  that  from  I'm  > 
to  1913  the  value  of  all  lands  in  farms  in  the 
11  Western  States  increased  1>\  onl\  110.8 
percent,  compared  to  the  dizzy  heights 
reached  on  the  reclamation  projects.  The 
greatest  increases  in  values  of  land  occurred 
in  the  States  of  Arizona,  Montana,  and 
Washington,  where  they  amounted  to  227, 
ISO.  and  125  percent,  respect  i\el\ .  In  New- 
Mexico  the  increase  was  as  low  as  37  per- 
cent during  this  same  8-year  period. 

These  data  prove  that  speculators  were 
cashing  in  on  the  Government's  expendi- 
tures for  irrigation  project-. 

This  was  the  era  when  the  deprecating 
remark  gained  currency  that  "it  takes  three 
crops  of  settlers  to  make  a  successful  irri- 
gation project."  Nearly  everyone  of  the 
original  settlers  who  bought  into  projects 
at  such  inflated  prices  found  it  impossible 
to  make  a  go  of  it.  There  is  a  great  dif- 
ference in  the  real  worth  of  unimproved, 
dry  land  and  that  of  developed,  irrigated 
land,  but  the  difference  i>  made  up  of  two 
principal  elements.  One  of  these  is  the 
labor  of  the  settler  who  inu-l  construct  hi- 
farm  ditches,  clear  and  level  his  land,  and 
plant  and  raise  his  first  crop.  The  other 
i~  tin-  construction  cost  of  the  project  which 
is  charged  against  the  land,  and,  although 

til.-  leini-  arc  generous,  inil-t.  nc\  eillicle— . 
be  repaid  to  the  lulled  Slates.  The  -cttler 
wlin  bought  in  at  boom  prices  found  he 
Mill  had  the-e  two  factors  against  him.  al- 
though often  lie  had  paid  prices  that  weie 
as  high  as  a  debt-free,  improved,  irrigated 
farm  should  bring. 

Public  and  Private  Lands  Involved 

The  experience  of  trmse  early  days  demon- 
strated thai  it  is  not  enough  >.impl\  to  plan- 
a  limit  on  the  amount  of  land  for  wlm  li 
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'Land  speculation  in  the  early  years  of  the  National  Reclamation  Program 

came  very   close  to   ruining  it" 


'THE  FARMER 


STAGGERED  UNDER  THE  LOAD  FOR  A  FEW  YEARS  AND  WENT  DOWN." 


any  one  landowner  might  receive  water. 
When  that  fact  had  been  adequately  demon- 
strated, the  Congress  added  in  1926  the  anti- 
speculation  teeth  to  the  law.  The  factors 
contributing  to  the  speculation  are  clear. 

Public  Lands 

Almost  as  soon  as  surveys  were  com- 
menced in  an  area,  it  would  become  known 
that  a  Federal  Reclamation  project,  perhaps 
involving  the  expenditure  of  millions  of 
dollars,  was  in  the  offing.  Immediately, 
filings  would  begin  on  public  lands  for 
homesteads,  even  though  everyone  knew 
that  it  might  be  years  before  the  irrigation 
water  could  be  delivered. 

It  was  a  frailty,  later  corrected,  of  the 
original  act  of  1902  that,  although  the  pub- 
lic lands  could  be  withdrawn  for  Reclama- 
tion purposes,  the  law  did  not  at  the  same 
time  prevent  the  filing  for  homesteads. 
Premature  entry  and  settlement  occurred, 
largely  by  those  bent  on  speculation. 

The  minority  report  of  the  Senate  Com- 
mittee on  the  Irrigation  of  Arid  Lands  in 
1911,  which  looked  into  this  problem,  and 
the  Director  of  the  Reclamation  Service,  in 
his  eleventh  Annual  Report,  pointed  out 
that  homesteaders  were  frequently  able  to 
demand  high  prices  for  relinquishment  of 
their  title  to  later  bona  fide  settlers,  or  to 
the  Government,  which  often  had  to  pur- 
chase rights  of  way  through  the  same  lands 
for  canals  after  the  surveys  that  touched  off 
the  boom  had  been  completed.  These  re- 
linquishments  were  sold  as  high  as  $100 
an  acre  and  more,  though  the  lands  re- 
mained dry. 

Thus  the  second  comers  to  the  project 
lands,  who  were  the  real  farmers,  had  ter- 
rible burdens.  Not  only  must  they  clear 
and  level  the  land  and  prepare  the  soil, 
while  building  their  houses  and  barns,  and 
not  only  had  they  to  pay  for  the  construc- 
tion of  the  works,  but  they  also  had  to 
shoulder  the  burden  of  paying  from  8  to 
12  percent  interest  (in  those  days)  on  the 
unearned  increment  in  the  inflated  prices 
which  the  speculators  had  charged  for  the 
land.  Many  such  settlers,  in  fact,  lost  their 
farms  to  the  third  comers  to  the  land,  thus 
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giving  color  to  the  "three  crop"  derision. 

As  a  result,  the  Congress  in  the  act  of 
June  25,  1910  (36  Stat.  836),  section  5, 
provided  that  no  entry  should  be  thereafter 
made  and  no  entryman  permitted  to  go 
upon  lands  reserved  for  irrigation  purposes 
until  the  unit  of  acreage  per  farm  unit  and 
water  charges  and  date  of  delivery  had  been 
fixed  and  publicly  announced. 

In  addition,  the  Bureau  of  Reclamation, 
under  powers  still  later  conferred,  has  de- 
vised methods  for  selecting  the  settlers  on 
public  lands  to  keep  out  those  whose  sole 
interest  might  be  that  of  land  speculation. 

Today  there  is  no  speculation  in  public 
lands  of  the  projects. 

Private  Lands 

It  is  not  generally  understood  that  the 
Reclamation  Act  of  1902  provides  for  the 
irrigation  of  both  public  and  private  lands. 
At  first,  it  was  believed  that  mainly  public 
domain  would  be  involved.  At  the  very  out- 
set, however,  the  advantages  of  the  areas 
where  part  of  the  land  was  already  in  pri- 
vate ownership  were  vigorously  pressed  and, 
in  many  instances,  these  locations  did  afford 
greater  opportunity  for  the  development 
and  settlement  of  a  project  than  could  be 
found  in  areas  composed  exclusively  of 
public  domain. 

Some  of  the  early  projects  included  only 
privately  owned  land,  and  on  nearly  all  of 
the  projects  there  was  a  considerable  pro- 
portion of  private  land.  More  than  one- 
half  of  all  the  lands  included  was  privately 
owned  at  the  time  the  projects  were  author- 
ized, and  about  two-thirds  of  all  lands  un- 
der water  contract  with  the  Government  in 
1924  were  in  private  hands  by  the  time 
water  was  ready  for  delivery  on  the  projects. 

After  the  owners  of  these  private  lands 
agreed  to  divest  themselves  of  their  holdings 
in  excess  of  the  permissible  160  acres,  there 
was  no  way  in  the  early  days  of  Reclama- 
tion to  prevent  the  placing  of  any  extrava- 
gant price  on  the  excess  land. 

Some  prices  were  so  high  as  to  prevent 
the  purchase  and  settlement  of  projects. 

The  Fact  Finders  Report,  made  in  1924 
by  a  distinguished  group  of  men  appointed 


by  Secretary  of  the  Interior  Hubert  Work  to 
look  into  the  problems  of  irrigation  and 
reclamation,  contains  many  instances  of 
these  private  lands  being  sold  to  settlers  at 
prices  that  proved  unbearable. 

The  effects  of  these  "land-boom"  prices 
for  project  land  seriously  jeopardized  the 
economic  feasibility  of  the  projects.  Again 
and  again  the  settlers  came  to  Washington 
or  sent  their  representatives  to  plead  for 
a  reduction  in  their  construction  charges, 
to  seek  to  postpone  their  payments,  and 
otherwise  to  seek  relief  so  that  they  could 
continue  to  farm  the  project  land.  In  many 
instances  this  resulted  in  breaking  down  the 
repayment  principles  and  the  program. 

In  many  areas,  land  prices  rose  to  such 
heights  that  bona  fide  farmers  passed  the 
project  by.  This  slowed  down  the  settle- 
ment and  development  of  the  lands,  which 
also  postponed  the  date  when  water  users 
could  begin  to  repay  construction  charges. 
Canals  without  customers  became  the  order 
of  the  day  on  some  projects. 

Speculators  in  these  ways  defeated  to  a 
large  extent  the  economic  and  social  pur- 
poses of  the  Federal,  interest-free  expendi- 
tures for  irrigation  projects. 

The  Fact  Finders  Committee  and  also  the 
Congress,  as  evidenced  by  the  passage  in 
1926  of  the  Omnibus  Adjustment  Act,  be- 
lieved that  the  owners  of  excess  land  should 
be  required  to  sell  that  land  at  prices  which 
represented  its  actual  value  regardless  of 
the  proposed  construction  of  the  irrigation 
works.  Section  12  of  the  Reclamation  Ex- 
tension Act  of  1914  (38  Stat.  689)  and 
section  46  of  the  Omnibus  Adjustment  Act 
(44  Stat.  636)  so  provide,  and  section  46 
also  provides  that  these  restrictions  on  the 
price  at  which  such  land  may  be  sold  are 
to  hold  until  at  least  one-half  of  the  con- 
struction charges  against  the  lands  are 
paid. 

Fortunately,  the  record  has  been  suffi- 
ciently preserved,  as  a  result  of  testimony 
before  congressional  committees  and 
through  reports  to  permit  careful  sum- 
marization by  projects  of  all  salient  details 
on  land  speculation.  A  project-by-project 
review  leaves  no  room  for  doubt  of  the 
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need  for  speculation  controls  on  Reclama- 
tion projects.  I  shall  not  try  to  cover  all 
projects,  but  will  give  a  review  of  some 
that  are  typical. 

I!  10  (.ran i It-  Project 

<  on-i i  iii-tii in  began  on  the  Rio  Grande 
project,  New  Mexico-Texas,  in  1906,  but  as 
the  plans  were  developing,  the  prices  for 
the  unimproved  desert  land  had  risen  by 
that  year  lo  $15  or  $25  an  acre.  In  1913, 
only  7  years  later,  the  prices  of  this  same 
mi  unproved  land  had  risen  to  $50  and  $75 
an  acre.  In  February  I  Old,  the  Ontral 
Board  of  Review,  discussing  certain  recom- 
mendations for  project  development,  said: 

AkmM  lkr»»  Hlk«  »l  Ik.  AUK-IK  in  U..I-  •  ndrr  tlm  »ro|eel 
are  keld  I>T  mnMn  to  cMM'atK'lr  >*'*•  •"••,  ao  ikal  the 
l>«*ln  ^«it  "(MM  ntfff  Und  >hkll  m»«i  b»  (old.  Tiam 
Ik*  WM  tolOTMIlM  okuixkU.  BKk  »l  lkl>  bud  »••  WM 
bo^ki  ln»  Ik*  p»'r°**  ••  ••ktof  km»»«.  km  lot  lk«  p»ip,-« 
•4  miPlag  It  *t  •  »r«4t  !•  M-IIM!  tfttlm.  TB»  brir*.  •! 
wkKk  ii  !•  k»te(  k«M  «t«  ~  lu  «fco».  ik«  «rlfhMl  COM  •• 

I"     IMkn     Ikt.     •     MtlvM    ckMoU     I-     d*im\afm*M.      In     »lk«f 

b«B    lk«   acl 


ill    tk»    a.l>anlaw»   *4 
•a?  -I  okMH-W  »rko 


r>l><».      Tki.   b  •   MM 


In  explaining  the  failure  of  the  project 
lands  to  be  settlnl  < mnplrlrly.  in  spite  of 
••xl»-M»ivp  promolionnl  n<  li\  ilir«.  ihr  pn-i. 
drnt  of  the  Elephant  Rutte  irrigation  di«im  i 
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stated  in  a  report  to  the  Board  of  Survey  and 
Adjustment  that: 

Th«  rr«ion  if  thai  e%cn  the  mo«t  unthinking  and  innprri- 
.•M.  .-.i  wuiiid-br  (aimtr  i«  vti.r  rnoufh  lo  know  that  he  can't 
clear,  Irfrl  and  build  up  the  fertility  where  leveled,  crop  hi* 
farm,  feed  hi*  family  and  pay  the  tremendous  overhead. 

He  was  referring  to  the  amortization  and 
interest  charges  on  land  purchases  and  irri- 
gation construction  cost  charges  when  he 
referred  to  "overhead." 

In  discussing  what  action  should  be  taken 
with  respect  to  a  plea  from  the  water  users 
to  n-iliicc  the  i  minimi  linn  charges  against 
the  land,  the  Board  had  this  to  say: 

It   will,   kowever.    only   add   to   Ibe   Injustice   and   wrong   to 

ihr  ultimate  actual  ut«r  nl  witrr  <>n  tin*  (.i..!*-'  i  il  the  project 

•  <••!    i*  ir.Jurr.l  now,   berauM  the  benrfiu  will  not  yo  to  thn 

•  rtllcr  bvl  will  \>f  appropriated  by  Ike  tpeculalivr  ownrr. 

The  Board  advocated  immediate  action 
to  protect  the  bona  fide  settler  against  loss 
of  time  and  moncv  through  a  program  to 
warn  prospective  farmers  of  the  total  land 
and  water  charges  they  would  have  to  fare 
if  they  undertook  to  purchase  at  the  lln-n 
inflated  price*.  I  In-  Hoard  also  recom- 
mended thai  the  Government  purchase  the 
land  and  settle  it  under  a  system  of  organ- 
i/ed  aid  and  direction,  with  low  interest 
rates  and  long-term  credit  such  as  was  being 


done  in  Australia.  This  plan  was  adopted 
in  1943  for  the  control  of  speculation  on 
the  great  Columbia  Basin  project. 

Salt  River  Project 

Construction  began  on  the  Salt  River 
project,  Arizona,  in  1903.  Of  the  land 
originally  included  in  the  project  area,  only 
about  16,000  acn-~  were  pulilii-  laml-. 

Some  of  the  private  holdings,  such  as 
those  held  by  the  Chanter  Land  Improve- 
ment Co.  and  Messrs.  Murphy  and  Fowler, 
were  large.  A  typical  land  boom  wa>  un- 
leashed at  the  time  the  project  \\a>  bc^im. 
Land  changed  hands  rapid!),  with  increaj-e* 
of  from  $5  to  $10  an  acre  between  each 
sale.  Finally,  the  eventual  settler  was 
faced  wild  the  impossible  job  of  earning 
enough  to  pay  high  interest  rates  and  amor- 
tization on  his  land,  and  constriu  ii»n 
charges  as  well. 

\  few  fanners  in  the  Valley  had  gained  a 
virtual  monopoly  on  truck  farming  at  the 
time,  and  most  of  the  settlers  could  not  af- 
ford the  long  <|c\elo|nnenl  |>criod  required 
In  >iel  citrus  trees  into  production.  This 
•  .if  the  sole  prerogative  of  a  few  wealthy 
landowner*.  Mort  settlers  were  rcstri't'.l 
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practically  to  the  planting  of  alfalfa.  Until 
1914  there  had  been  a  good  market  for 
alfalfa  in  the  Los  Angeles  area,  but  then 
the  crop  began  to  be  grown  in  Southern 
California.  All  this  led  to  serious  financial 
consequences  for  the  settlers. 

In  1913  the  project  engineer  reported 
that  by  the  time  construction  began  10 
years  before,  the  price  of  unimproved  desert 
land  had  risen  to  $17.50  an  acre.  Seven 
years  after  construction  began,  this  same 
unimproved  land  was  selling  for  an  average 
of  $92.50  an  acre,  an  increase  of  440  per- 
cent. Much  of  it  was  disposed  of  at  from 
$200  to  $300  an  acre,  and  some  that  was 
close  to  Phoenix  proper  sold  for  $500 
an  acre. 

The  effects  of  this  speculative  rise  in  un- 
improved land  prices,  both  on  the  settlers 
and  on  the  repayment  prospects  of  the  proj- 
ect, were  described  by  the  then  Director  of 
Reclamation,  Mr.  F.  H.  Newell,  during  hear- 
ings before  the  House  Committee  on  Irri- 
gation of  Arid  Lands  on  January  27,  1912: 

The  water  users  on  the  project  believe  that  important  con- 
ceuions  in  making  repayments  are  necessary,  especially  in  the 
CMC  of  the  numerous  settlers  who  have  recently  come  to  the 
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valley  and  who  have  purchased  lands  at  a  high  price  and  which 
are  now  heavily  mortgaged.  These  men  are  struggling  under 
a  debt  with  large  interest  charges  and  will,  of  course,  have 
great  difficulty  in  making  prompt  payments  to  the  Government 
for  water  if  they  consider  the  real  estate  dealer  or  former 
owner  of  the  land  as  a  preferred  creditor.  They  figure  about 
this  way:  A  man  has  bought  land  at  about  8150  an  acre  and 
has  paid,  say,  a  tenth  down,  with  interest  at  8  percent  on  the 
remainder.  Supposing  thus  that  he  now  owes  $120  an  acre, 
next  year  he  must  pay  8  percent  on  this  $120,  or  $9.60  an  acre, 
and  must  pay  a  tenth  payment  of  $15  more,  or  $24.60  an  acre, 
and  must  support  his  family  in  addition.  He  therefore  arrives 
at  the  conclusion  that  he  cannot  afford  to  pay  the  Govern- 
ment. He  forgets  that  it  is  the  water  furnished  by  the  Govern- 
ment which  alone  gives  value  to  the  land.  There  is  con- 
stantly  before  him  the  fact  that  the  rich  Government  does  not 
need  the  money  and  may  be  put  off,  while  at  the  same  time 
he  believes  that  the  money  lender  or  man  who  holds  the 
mortgage  on  his  property  cannot  be  thus  held  off. 

The  existence  of  this  class  of  landowners,  namely,  those 
who  have  bought  at  high  prices  and  are  loaded  with  debt,  con- 
stitutes the  main  argument  in  favor  of  concessions  regarding 
payment  and  leaves  the  Government  with  the  alternatives — 

First,  enforce  payment  at  the  rate  of  one-tenth  each  year 
for  10  years.  This,  it  is  stated,  wilt  send  many  of  the  small 
landowners  to  the  wall,  as  they  cannot  keep  up  their  pay- 
ments to  their  creditors  and  maintain  the  high  rate  of  interest 
and  support  their  families  if  in  addition  they  must  refund 
to  the  Government. 

Second,  grant  such  concessions  in  the  way  of  extension  of 
time  or  graduated  payments  as  will  enable  these  debt-burdened 
landowners  to  succeed,  thus  placing  the  Government  in  the 
attitude  of  waiting  while  the  original  holder  or  speculator 
collects  the  earnings  of  the  settler. 

Yakinia  Project — Tieton  Division 

Construction  on  the  Tieton  Division  of 
the  Yakima  project  in  Washington  began 
in  1907.  Apparently  speculation  on  the 
lands  in  this  area  did  not  begin  before 
construction  as  it  had  on  many  other  proj- 
ects, for  the  project  engineer  reported  that 
large  blocks  of  unimproved  land  within  the 
project  area  had  sold  at  $0.50  to  $5  per  acre 
(the  average  was  $2.75).  After  the  con- 
struction was  started,  the  prices  of  unim- 
proved land  advanced  to  from  $100  to 
$300  an  acre.  Many  tracts  were  sold  to 
prospective  settlers  at  these  inflated  prices. 

Okanogan  Project 

Values  of  unimproved  land  on  the  Oka- 
nogan project,  Washington,  before  the  con- 
struction of  the  project  began  in  1906,  had 
reached  about  $10  an  acre.  Shortly,  they 
soared  and  by  1913  unimproved  land  was 
being  sold  for  from  $250  to  $300  an  acre. 
Loose,  sandy  land  on  what  is  locally  known 


as  "The  Flat"  was  selling  for  $75  an  acre 
in  1913.  Land  with  3-  or  4-year-old  or- 
chards was  selling  from  $400  to  $525  an 
acre  at  that  time,  although  the  early  flush 
of  speculative  prices  was  reported  to  be 
falling  off  somewhat  by  then. 

Commenting  on  the  general  conditions  on 
the  project  in  1913,  the  project  supervisor 
stated: 

Poverty  here  as  elsewhere  has  undoubtedly  in  many  cases 
rendered  the  best  (agricultural  and  irrigation)  methods  im- 
possible, due  to  cost.  It  is  thought  that  these  hard  times  being 
experienced  will  continue  for  two  or  three  years  on  this  proj- 
ect, and  within  that  time  considerable  fruit  will  undoubtedly 
be  shipped,  and  the  growth  of  other  crops  will  also  aid 
materially.  The  speculator  will  have  to  sell  by  that  time  to 
some  bona  fnie  farmer  and  at  such  a  price  as  will  make  it 
possible  for  the  buyer  to  live.  The  high  prices  of  land  and 
over-speculation  have  undoubtedly  caused  the  stagnation  which 
is  affecting  the  entire  country  at  present. 

The  speculative  story  on  these  projects 
was  more  or  less  the  same  as  those  of  others 
which  had  been  undertaken  up  to  1913 
when  the  survey  was  made. 

Repayments  Jeopardized 

These  case  histories  indicate  that  the 
farmers'  ability  to  carry  their  repayment 
obligations  for  the  irrigation  construction 
charges  was  lessened  by  the  speculation. 
By  1923  the  situation  had  become  so  acute 
that  the  Fact  Finders  Committee  was  ap- 
pointed by  the  Secretary  of  the  Interior  to 
see  what  should  or  could  be  done.  The 
Secretary  reported  that  as  of  December 
31,  1922,  $6,000,000  of  construction  and 
operation  and  maintenance  charges  were 
due  and  unpaid  by  the  water  users. 

The  committee  studied  each  project. 
Again  and  again  in  its  report,  the  Commit- 
tee commented  on  the  important  part  which 
land  speculation  had  played  in  creating  the 
conditions  that  it  found.  The  following 
statements  in  the  report  are  typical: 

The  greedy  owner  of  private  lands,  ready  to  trade  upon  the 
natural  desire  of  vigorous,  hard-working  men,   for  independent 
homes,  should  and  could  have  been  squelched. 
*        *        * 

Of  great  importance  also  in  explaining  the  difficulties  of  the 
Reclamation  Service,  is  the  failure  of  the  original  act  to  pro- 
vide such  control  over  the  rights  as  to  acquire  at  the  time  of 
each  transfer  a  proper  proportion  of  increased  value  to  be 
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paid  0*  e*natrnction  charge*.  A»  a  rrmuh  existing  eonetruc- 
tio«  charge*  have  been  ignored  when  transfer*  were  made, 
thna  waving  the  U.I  piirehaarr  burdened  with  the  increased 
land  value  aa  well  **  the  conalmclion  coat.  Thu  combined 
burden  of  tndeblednc**  made  it  diftrnlt  and  in  »ome  in*:anrr* 
impowible  for  the  aettler  to  meet  hia  annual  obligation  to 
the  Government. 

The  table  on  this  page  shows  that  in  the 
main  those  projects  on  which  the  greatest 
amount  of  speculation  occurred  in  their 
formative  years  had,  a  few  years  later,  the 
most  delinquency.  The  delinquency  on 
projects  which  had  had  relatively  little 
speculation  was  negligible. 

One  example:  the  Shoshone  project,  on 
which  the  value  of  unimproved  land  in- 
creased by  5,000  percent  from  1904  to  1913, 
had  in  1923,  23.7  percent  of  construction 
charges  due  and  unpaid. 

Little  speculation  took  place  on  the  .N. -w- 
lands  and  Carlsbad  projects.  Between 
1903  and  1913,  the  prices  of  unimproved 
land  on  the  Newlands  project,  Nevada,  in- 
creased by  only  108  percent,  little  more 
than  the  increase  of  93.2  percent  in  value 
of  all  farm  land  in  the  State.  In  1923,  only 
4.5  percent  of  the  construction  charges  were 
unpaid  on  the  Newlands  project.  Simi- 
larly, on  the  Carlsbad  project  the  value  of 
unimproved  land  rose  170  percent  from 
1906  to  1913,  and  its  unpaid  construction 
charges  in  1923  were  only  8.3  percent. 

While  the  correlation  shown  on  the  fig- 
ures in  this  table  between  speculation  and 
delinquency  is  not  perfect,  and  there  were 
undoubtedly  other  factors  which  influ- 
enced delinquency,  there  can  be  no  doubt 
that  in  1923  the  early  speculation  in  project 
lands  still  adversely  affected  repayments 
and  the  projects. 

The  delinquencies  in  construction,  and 
operation  and  maintenance,  payments  have 
been  greatly  reduced,  the  latter  entirely 
eliminated,  since  1926,  when  teeth  were  put 
in  the  speculation  controls. 

The  provisions  in  the  Omnibus  Adjust  - 
meiit  Act  of  1926,  calling  for  the  securing 
of  recordable  contracts  from  owners  of 
excess  land,  have  been  applied  on  many 
Reclamation  projects  since  that  time. 

Vale  Project 

On  the  Vale  project  in  Oregon,  begun 
20  years  ago,  recordable  contracts  were 
signed  with  owners  of  excess  land  for  the 
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entire  excess  acreage  on  that  project.  The 
owners  since  have  disposed  of  all  of  this 
excess  land.  The  average  price  at  which 
that  unimproved  land  was  sold  was  $10  per 
acre.  This  took  place  since  1926,  when  the 
present  law  was  enacted,  and  is  in  sharp 
contrast  with  the  earlier  history. 

Owyhee  Project 

On  the  Owyhee  project,  Oregon  and 
Idaho,  a  new  project,  recordable  contracts 
were  secured  for  approximately  12,500 
acres  of  excess  land.  The  excess  land  was 
mainly  in  the  ownership  of  two  large  land 
companies,  the  Eastern  Oregon  Land  Co. 
and  the  Oregon  and  Western  Colonization 
Co.  Both  companies  executed  recordable 
contracts  and  disposed  of  the  excess  land 
over  a  period  of  several  years.  These  ex- 
cess lands  were  sold  at  the  appraised  price 
established  by  the  Secretary  of  the  Interior. 
The  average  appraised  price  was  slightly 
less  than  S10  per  acre.  In  the  case  of  each 
sale,  the  agent  of  the  company  and  the  pur- 
chaser joined  in  an  affidavit  to  the  irrigation 
district  setting  forth  the  sale  price. 

An  additional  5,000  acres  in  the  Gem  and 
Black  Canyon  irrigation  districts  on  the 
Owyhee  project  were  excess  land  owned  by 
the  State  of  Idaho.  The  State  sold  its  land 
under  its  usual  procedure  of  advertisement 
and  auction  to  the  highest  bidder.  Some 
of  these  lands  were  sold  for  as  high  as  $25 
per  acre,  by  contrast  with  the  procedure 
on  the  other  lands.  The  Secretary  ruled 
that  a  purchaser  of  State  land  within  the 
Gem  or  Black  Canyon  irrigation  districts 
might  obtain  a  water  right  upon  the  execu- 
tion of  a  separate  contract  with  the  United 
States  which  required  the  application  to 
construction  charges  of  one-half  of  any  in- 
crement in  price  above  the  Secretary's  ap- 
praised price  from  the  sale  of  these  lands 
to  a  second  owner.  Purchasers  of  State 
lands  all  executed  these  separate  contracts. 

DraclmteM  Project 

On  the  Deschutes  project,  Oregon,  there 
were  excess  lands  in  the  Jefferson  water 
conservancy  district.  Recordable  con- 
tracts for  98  percent  of  this  excess  land  have 
been  obtained — and  approximately  40  per- 
cent has  been  disposed  of  at  appraised 
prices  varying  from  $23  for  Class  1  land  to 
$20  for  Class  3  land.  Irrigation  is  just 
starting  on  this  project,  which  is  getting 
oil  to  a  good  beginning. 

Miniilokii  l'i  ii  Jed 

On  the  Minidoka  project.  Idaho,  record- 
able contracts  were  obtained  for  100  per- 
cent of  the  excess  land  in  the  American 
Falls  Reservoir  district  No.  2,  and  to  date 
6,738  acres,  or  94  percent,  has  been  dis- 
posed of  at  an  average  appraised  price  of 
MtWM  $25  and  $30  per  acre,  ilrpriidiiig 
on  the  class  of  land. 

i  .. In mln.,  I'..,-,.,  Project 

I  In  tin-  Columbia  Basin-Grand  Coulee 
Dam  project.  Washington,  4,659  record- 
able contract*  have  been  signed  by  owners 


of  988,950  acres  of  land  on  this,  the  largest 
Reclamation  project.  This  represents  79.3 
percent  of  the  entire  acreage  and  more  than 
two-thirds  of  the  6,748  owners  of  the  proj- 
ect. The  average  appraised  value  for  land 
on  this  project  is  $10.54  per  acre.  Irriga- 
tion cannot  begin  for  several  years,  since 
large  canals  are  yet  to  be  completed.  In 
general,  there  has  been  understanding  and 
support  for  the  acreage  limitation  and  anti- 
speculation  provisions  of  the  law  on  this 
project. 

The  present  law  works.  The  speculation 
controls  of  the  Omnibus  Adjustment  Act 
of  1926  have  functioned  successfully  on 
later  projects  and  have  prevented  specula- 
tion. Other  examples  could  be  gi\ni. 

Land  Prices  and  Repayment  Ability 

In  determining  the  economic  feasibility 
of  proposed  projects,  a  determination  is  re- 
quired of  the  ability  of  farmers  on  the  lands 
to  repay  all  or  parts  of  the  costs  of  construc- 
tion that  are  allocated  to  irrigation.  A 
number  of  budgetary  studies  for  various 
types  and  sizes  of  farms  which  either  exist 
now  or  will  exist  on  the  various  projects 
have,  therefore,  been  made.  These  studies 
take  into  account  all  factors  which  enter 
into  returns  from  agricultural  production 
and  the  legitimate  costs  of  securing  that 
production,  including  family  living  costs. 
They  usually  arrive  at  an  amount  desig- 
nated in  Reclamation  parlance  as  the  "Re- 
turn to  Water."  which  is  indicative  of  the 
farmer's  ability  to  pay  for  construction  out 
of  his  farm  activity.  This  is  usually  ex- 
pressed in  both  per-farm  and  per-acre  abil- 
ity to  repay  construction  costs. 

Consideration  is  given  in  such  analyses 
to  the  fanner's  capital  investment  in  land 
and  irrigation  structures,  and  a  cost  item  of 
5  percent  is  usually  set  up  as  interest  on  this 
land  investment.  This  is  one  of  the  items 
which  must  be  deducted  from  gross  income 
before  the  amount  available  for  construc- 
tion charges  can  be  determined. 

\ow  it  is  clear  that  if  the  farmer's  invest- 
ment in  land  increases,  the  total  interest 
payable  annually  on  that  investment  will 
also  increase,  and  because  of  this  increased 
cost  the  repayment  ability  of  the  farmer  will 
decline,  assuming  that  all  other  factors  re- 
main stable.  It  is  possible,  therefore,  to 
cli-li-rniine.  through  the  ratio  of  interest 
on  land  to  the  amount  available  for  con- 
-li.icliciii  pimncnl*.  the  point  at  which  an 
increase  in  land  values  will  completely 
absorb  the  farmer's  ability  to  repay  the 
Government. 

Studies  have  shown  that  even  a  70-  and 
80-percent  rise  in  the  price  of  land  would 
increase  interest  payments  on  farms  on  the 
Frenchman-Cambridge  I  Hit  of  the  Missouri 
Basin  project  in  Nebraska  and  on  the  Ogden 
It  ucr  project  in  I'tah  to  a  point  at  which 
the  ability  of  the  fanners  to  pay  for  irriga- 
I...M  i  iin-liui  linn  would  I"-  wiped  out. 

For  example,  the  tutnl  interest  payments 
at  5  percent  on  a  99-acre  general  farm  on 
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Does  BEEKEEPING  Have  a  Part 
in  RECLAMATION  PLANNING? 

by  Jas.   I.   Hambleton 

Bureau  of  Entomology  and  Plant  Quarantine,  Agricultural 
Research  Administration,   U.   S.   Department   of  Agriculture 


This  heap  of  pollen  (approximately  50  pounds)  was  gathered  by 
a  single  colony  of  honeybees  during  the  pollination  of  a  variety  of 
flowering  plants.  The  pollen  trap  shown  in  the  photo  detaches  the 
in  ,i  pellets  of  pollen  from  the  hind  legs  of  the  bees  as  they  enter  the 
hire.  It  is  fed  back  to  them  during  periods  of  brood  rearing  and 
inclement  weather. 


Department  of  Agriculture  photo* 

The  beekeeper  examines  hives  for  sealed  honey  combs.  Honeybees, 
ichich  are  essential  for  the  pollination  of  some  of  our  indispensable 
fruit  and  seed  crops  also  provide  the  only  source  of  honey.  With 
honeybees  assuming  a  primary  role  in  pollination,  honey  may  some 
day  be  considered  a  by-product  of  the  apiary. 


A  reclamation  project  involves  such  ex- 
tensive planning  and  such  tremendous  un- 
dertakings in  changing  vast  areas  unfit  for 
growing  crops  into  highly  productive  agri- 
cultural tracts  that  it  might  seem  incon- 
gruous to  mention  beekeeping  as  having 
any  possible  connection.  From  a  monetary 
standpoint  the  production  of  honey  and 
beeswax  is  a  small  part  of  any  agricultural 
undertaking. 

In  any  given  area  in  its  natural  state 
there  unquestionably  exists  a  fairly  good 
balance  between  the  pollinating  insects,  or 
those  that  use  nectar  and  pollen  as  food, 
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and  the  flowering  plants  that  produce  nectar 
and  pollen,  many  of  which  in  turn  require 
the  visitation  of  insects  for  the  production 
of  seed  and  fruit.  Any  alterations  in  the 
land  will  doubtless  affect  both  factors — that 
is,  the  numbers  and  species  of  plants  as 
well  as  the  pollinating  insects  that  are 
indigenous  to  the  area. 

Most  of  our  native  pollinating  insects, 
such  as  bumble  bees  and  the  solitary  bees — 
Megachile,  Nomia,  Osmia,  and  others — 
either  nest  in  the  ground  or  build  close  to 
the  ground  in  hollow  stems  and  similar 
places.  Almost  every  agricultural  practice 


that  is  in  vogue  today  has  an  adverse  effect 
upon  these  useful  insects.  Plowing  and 
cultivating  the  soil,  irrigation  practices,  the 
use  of  insecticides  and  weed  killers,  burn- 
ing brush,  removal  of  wood  lots,  planting 
huge  acreages  to  single  crops — all  contrib- 
ute to  their  destruction.  In  fact,  there  is 
ample  evidence  that  their  numbers  are 
steadily  decreasing  throughout  the  United 
States  where  agriculture  is  carried  on  in  an 
intensive  manner. 

Although  no  adequate  surveys  have  been 
made  of  the  prevalence  or  of  the  number  of 
species  of  indigenous  pollinating  insects 
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before  and  after  an  area  has  been  reclaimed 
for  agricultural  purposes,  the  remaking  of 
an  area  is  sure  to  bring  about  profound 
changes  in  the  insect  populations.  Even 
though  insects  capable  of  effecting  polli- 
nation once  inhabited  the  area,  a  complete 
readjustment  of  their  means  of  survival  and 
propagation  to  meet  the  new  ecological  sur- 
roundings becomes  necessary.  Granting 
that  many  crops  are  dependent  on  insect 
pollination,  a  fact  not  fully  appreciated, 
are  we  going  to  leave  to  the  slow  changes 
of  time  the  matter  of  readjustment  in  the 
new  area  until  there  are  enough  insects  to 
insure  adequate  seed  and  fruit  production? 

The  native  pollinating  insects,  unlike  the 
honeybees,  do  not  store  food  for  periods  of 
drought  or  adversity.  Since  they  do  not 
store  food,  a  succession  of  bloom  is  neces- 
sary for  tin-in  to  complete  their  life  cycles. 
What  happens,  therefore,  when  500  acres 
of  new  land  are  sown  to  alfalfa?  The  500 
acres  at  one  time  perhaps  carried  a  mixed 
flora,  whirh  supplied  pollen  and  nectar  over 
a  long  period  through  successive  bloom. 
Such  flora  is  destroyed  when  the  land  is 
-"Mil  to  alfalfa.  Moreover,  it  is  only  on 
the  alfalfa  that  is  left  for  a  seed  crop  that 
the  insects  have  an  opportunity  to  make 
their  li\  in}!.  Although  500  acres  of  a  crop 
plant  which  secretes  nectar  abundantly  and 
furnishes  ample  pollen  would  enable  the 
bees  to  live  well  for  a  short  time,  a  single 
species  usually  does  not  adequately  inert 
their  food  requirements.  It  is  doubtful 
whether  the  insects  in  the  immediate  vicin- 
ity, even  if  their  nests  have  not  been  de- 
stroyed, can  muster  sufficient  numerical 
strength  to  trip  and  cross-pollinate  ade- 
quately, during  a  2-weeks'  period,  the  mil- 
lion- of  alfalfa  blossoms  with  which  they 
are  confronted.  Yet  hundreds  of  farmers 
attempt  to  produce  alfalfa  seed,  for  exam- 
ple, without  providing  for  pollination. 
Would  it  not  be  just  as  logical  to  rely  on 
nature  to  control  weeds  and  insect  pesU 
and  to  fertilize  the  soil? 

Little  is  known  about  the  life  history  and 
flying  li.iliit-  of  most  of  the  native  pollinat- 
•;-ei-t.H— not  enough  to  provide  a  basis 
I "i  making  recommendations  for  their  con- 
servation and  propagation.  Man  is  left. 
therefore,  with  only  one  species  of  insect 
that  he  can  move  into  an  area  for  pollina- 
tion purpose*.  This  insect  is  the  honeybee. 
Mhirh  strangely  is  not  native  to  this  hemi- 
sphere. 

Many  of  our  agricultural  crops  are  com- 
pletely dependent  on  nectar  and  pollen- 
gathering  insects.  Foremost  of  these  are 
alfalfa  and  the  clovers — red,  alsike,  while, 
and  ladino,  as  well  as  sweet  clover.  Then 
there  are  important  vegetables,  the  seed  pro- 
duction of  whirh  requires  pollinating  in 
•ecU.  Among  these  ran  be  mentioned  on- 
ion, carrot,  cabbage.  |.rn-->  I  -|.i..iil-.  i  .mli 

flower  and  other  species  of  Brassica,  and 
the  family  of  cucurbits,  including  melon-. 
cucumbers,  pumpkins,  and  squash.  Many 
of  the  small  fruits  require  insert  pollination. 
The  same  is  true  of  most  of  our  deciduous 
orchard  fruits.  Altogether  about  50  crop* 
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benefit  from  the  activities  of  those  insects 
whose  existence  requires  season-long  avail- 
ability of  nectar  and  pollen. 

It  would  be  folly  to  sow  a  crop  without 
preparing  the  seedbed  and  without  making 
certain  that  the  right  growth  elements  exist 
in  the  soil  and  that  proper  moisture  condi- 
tions prevail.  Measures  must  be  taken  to 
control  injurious  insects  and  plant  diseases; 
\  et  pollination,  which  is  essential  for  so 
many  crops,  has  been  generally  left  to 
chance.  Today  we  readily  see  the  results  of 
this  neglect.  Through  a  period  of  many 
years  there  has  been  a  steady  decline  in  the 
per-acre  seed  production  of  our  principal 
legumes.  Unquestionably  one  of  the  rea- 
sons why  many  seed  and  fruit  growers  are 
not  producing  maximum  crops  is  the  lack 
of  sufficient  insects  to  bring  about  flower 
fertilization. 

In  an  area  newly  developed  for  agricul- 
tural purposes  the  need  to  supply  pollinating 
insects  must  be  even  greater  than  in  one  that 
has  been  long  established,  where  commer- 
cial beekeeping  has  gotten  a  foothold,  and 
thus  made  available  millions  of  pollinating 
insects  to  supplement  the  rapidly  disappear- 
ing native  insects. 

Although  from  a  monetary  standpoint 
beekeeping  does  not  rank  high  among  agri- 
cultural pursuits,  there  is  little  doubt  that 
the  services  of  bees  to  agriculture  in  seed 
and  fruit  production  are  worth  many  times 
the  value  of  the  crop  of  honey  and  beeswax. 
Beekeeping  can  thus  be  thought  of  as  an 
agricultural  catalyst,  without  which  maxi- 
mum seed  and  fruit  production  is  not  pos- 
sible. Should  beekeeping  not  have  a  place 
in  reclamation  planning,  even  if  it  has  to  be 
f<.-li-red  on  an  artificial  basis  for  a  few  years 
until  the  honeybees  can  pay  for  their  keep 
in  honey  and  pending  the  possible  establish- 
ment of  native  pollinators  in  numbers  to 
insure  good  crops? 


MAI  MONTH — Officials  of  the 
Bureau  of  Kt-claniution  answer 
Mr.  llamhleton'g  question,  with 
actual  facts  and  figures  regarding 

I  t  i-k.-.-pini;    in    the    reclamation 


area. 


Holing  Through  in  1909 


t'«m   ptfr    174} 

hard-bitten  mulcskinners  drove  six-horse 
teams  down  the  mountain  over  a  road  that 
dropped  2,000  feet  in  4  mile-,  with  horse- 
.mil  wagons  practically  skidding  down 
grades  as  steep  as  2.~>  perreni.  Drivers  had 
to  manipulate  the  lines  and  wagon  brakes 
v.  iih  considerable  agility  to  avoid  mishaps. 
The  tunnel  was  holed  through  in  1<X)9 
although  it  was  not  until  approximately  a 
year  later  that  enlargement  Mork  and  the 
lining  of  some  -c.  IUMI-  MM-  i  ompletcd. 
Since  deliver)  of  water  was  begun.  the  tun- 
nel has  sem-d  the  farmers  of  the  Valley 
regularly  and  faithfully  without  a  major 
shut-down  during  an  irrigation  season. 


Problems  of  a  Project  Manager 

(ComtututJ   from   f*ft    US) 

of  filmy  moss  that  are  forked  out  in  spongy 
piles  near  headgates  and  bridges.  The 
evaporation  from  surface  water  in  the  hot 
sun  cuts  down  the  amount  that  finally 
reaches  the  thirsty  fields.  Demands  for 
water  and  more  water  increase  as  the  crops 
grow  heavy  and  stretch  up  toward  the 
harvest. 

The  project  manager  relies  at  this  time 
more  than  ever  on  the  office  crew  to  carry 
on  while  he  drives  the  canal  banks,  chats 
with  farmers  briefly,  and  keeps  his  eyes  on 
the  general  trend  of  water  conditions  and 
the  crops.  Foremen  and  ditehriden,  re- 
pair crew,  and  extras  are  using  all  of  their 
.-kill  and  ability  and  experience  to  get  the 
w;>ter  to  the  farmers,  for  this  is  the  peak 
of  the  water  season.  Not  the  least  of  the 
project  manager's  attributes  is  the  tact  that 
he  is  sometimes  required  to  use  in  handling 
farmers  and  farmer*'  \\i\e<.  who,  in  spite 
of  everything,  feel  that  they  are  not  geitini: 
their  just  proportion  of  water. 

There  is  a  legend  in  the  Boise  Valley  of 
a  woman  farmer  with  a  rugged  ili-po-ition 
who  contended  mightih  with  her  neighbor 
over  a  stream  of  water.  The  neighbor  con- 
tended just  as  mightily  in  return.  Regularly 
as  the  water  was  turned  down  the  lateral 
and  the  headgate  was  raised,  the  lady  ar- 
rived with  a  shovel  in  her  hand  and  slammed 
down  the  headgate.  Hot  conferences,  punc- 
tuated with  loud  arguments,  wild  threats, 
and  dire  maledictions  accomplished  little. 
The  ditchrider,  always  anxious  to  avoid 
trouble,  was  called  in  and  used  all  the  rea- 
soning he  could  muster. 

Finally  an  injunction  was  issued  against 
her,  and  when  the  papers  were  served  she 
promptly  sat  down  in  the  lateral,  being  of 
a  build  that  would  obstruct  the  law  as  well 
as  the  free  flow  of  water.  Only  the  finesse 
and  adroit  strategy  of  the  manager  who 
arrived  shortly  and  saw  the  humor  in  the 
situation  persuaded  the  lady  to  arise  and 
conciliate.  Many  such  issues  are  met  and 
peacefully  settled.  Some  have  in  them  the 
elements  which  might  lead  to  actual 
bloodshed. 

As  the  season  advances,  the  crops  mature 
and  the  neeil  fur  water  le— ens.  Though  the 
haystacks  that  dot  the  still  green  fields  of 
September  are  not  the  actual  possession  of 
the  man  who  runs  the  canal,  yet  he  feel- 
that  he  has  had  a  part  in  their  ahuiulan. •>-. 
Though  the  \iist  potato  acreages  are  not  his 
"\MI.  his  pride  i-  unbounded  .1-  the  -month 
luliei-  roll  down  the  licit  of  the  digger  and 
lln-  -.1.  k-  l.nl  •.•  »  iih  llieii  f.ilne— . 

By  the  time  the  l;i-t  truck  of  sugar  l>cels 
roars  up  to  the  railroad  siding  and  is  un- 
loaded, the  manager  is  out  on  a  final  inspec- 
tion lour  of  the  -v-i.-in  with  his  foreman, 
looking  for  e\  idence  of  the  -nmmer's  wear 
.m.l  i.  .H  on  the  canal  and  lateral,  planning 
again  the  work  of  the  coming  spring. 

For  the  project  manager,  his  life  is 
wrapped  up  in  water,  and  for  the  farmer, 
water  means  growth  and  life. 

THE  RECLAMATION  ERA 


Champions 


The  inside  story  of  the  many  obstacles  met  and  surmounted  by  progressive 
pioneers  in  their  long  fight  for  an  irrigation  project  at  Tucumcari,  N.  Mex. 

by  John   P.   Woodward 

Chief  of  the  Project  Activities  Section,  Region  V,  Amarillo,  Tex. 
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Henry  R.  I'riildy,  Tucumcari  businessman, 

farmer   anil   civic    leader,   president    of    the 

Arch  Hurley  conservancy  dinlrict. 

In  northeastern  New  Mexico,  where  the 
rolling  foothills  of  the  Rocky  Mountains 
diffuse  into  flat  prairie,  45,000  acres  of  dusty 
grazing  land  are  being  converted  into  cul- 
tivated fields  by  the  time-tested  practices  of 
irrigation.  The  irrigated  acreage  is  being 
developed  by  the  Bureau  of  Reclamation 
near  the  fast-growing  city  of  Tucumcari, 
whose  population,  approximately  10,000, 
has  doubled  in  the  past  six  years. 

Tucumcari  derives  its  name  from  an 
ancient  Indian  legend  involving  two  lovers, 
Tocom  and  Kari.  In  conflict  with  a  tribes- 
man over  the  affection  of  Kari,  Tocom  was 
slain.  Heartbroken  over  the  loss  of  her 
lover.  Kari  leaped  to  her  death  from  an 
escarpment  in  the  vicinity,  now  known  as 
Tucumcari  Mountain. 

Tocom  and  Kari  were  members  of  the 
semi-civilized  Pueblo  tribes  who  settled  in 
the  upper  reaches  of  the  Canadian  River. 
Pueblo  ruins  in  the  vicinity  show  evidence 
of  Indian  culture  dating  back  to  a  period 
from  1000  to  1200  A.  D. 

The  home-building,  farming  Pueblos  were 
driven  back  toward  the  Rio  Grande  by 
marauding  bands  of  nomad  Indians,  then 
living  on  the  plains  to  the  east,  who  stole 
the  Pueblo  women  and  children  and  de- 
stroyed the  crops  stored  by  the  farmers.  In 
turn,  the  Plains  Indians  were  driven  out  by 
the  early  Spanish  settlers  who  repaired  and 
extended  the  irrigation  systems  built  by  the 
Pueblos.  All  of  these  developments  along 
the  Canadian  and  its  tributaries  were  de- 


Photo  by  Dale  Hovey,  Region  F 

Arch    Hurley    whose    efforts    helped    make 
Tucumcarff   long-sought  irrigation   devel- 
opment possible. 

stroyed  by  floods,  but  faint  traces  remain  of 
the  many  miles  of  irrigation  ditches  which 
were  built  by  the  Spaniards  and  the  Indians. 

It  was  a  long  time  before  the  Anglo- 
Americans  displayed  as  much  faith  in  the 
country  as  their  predecessors  had  shown. 

People  began  trickling  into  the  area  as 
early  as  1832.  After  the  Civil  War  came 
the  days  of  the  huge  land  grabs  in  the 
Southwest  and  the  cattlemen  moved  in. 
The  idea  of  farming  this  semi-arid  region 
was  buried  under  an  obsession  for  obtain- 
ing more  and  more  land  on  which  to  graze 
herds  of  cattle  which  were  rapidly  increas- 
ing in  size  during  the  late  nineteenth  and 
early  twentieth  centuries. 

At  the  turn  of  the  century  homesteaders 
had  tried  farming  in  the  Tucumcari  area  but 
by  1910  most  of  these,  failing  to  make  a 
success  of  dry-land  farming,  had  disposed 
of  their  interests  to  the  livestock  men.  But 
a  small  group  near  Logan  on  Ute  creek,  a 
tributary  of  the  Canadian,  clung  to  their 
holdings.  They  realized  that  this  would  be 
a  wonderful  country  if  water  were  available 
when  needed.  The  idea  of  irrigation  was 
germinating. 

The  man  who  was  chiefly  responsible  for 
the  revival  of  irrigation  interest  in  the 
Tucumcari  area  after  several  hundred  years 
of  dormancy  is  Royal  A.  Prentice.  An  alert, 
bird-like  man,  whose  sharp  eyes  and  brisk 
movements  belie  his  72  years,  Prentice  prac- 
tices law  from  his  Tucumcari  residence 
when  he  is  not  otherwise  occupied,  usually 


Photo  by  D.  B.  Parker,  Region  V 

Royal    A.     Prentice,    who    worked    for    40 
years  to  convert  45,000  acres  into  produc- 
tive cropland, 

with  some  Boy  Scout  enterprise  or  civic 
development  program. 

Prentice  was  born  in  New  York  State  at 
the  time  that  Horace  Greeley  was  at  the 
height  of  his  popularity.  His  parents  may 
have  been  influenced  by  the  teachings  of 
the  great  journalist  and  statesman  to  "go 
west."  At  any  rate,  in  1879  Prentice  was 
in  Las  Vegas,  N.  Mex. 

The  Spanish-American  War  found  an 
eager  volunteer  in  Royal  Prentice,  who  was 
mustered  into  service  at  Santa  Fe  and  joined 
Teddy  Roosevelt's  Rough  Riders.  He  is  one 
of  three  known  veterans  of  that  famous  unit 
still  living  in  New  Mexico.  From  1904  to 
1908  he  was  employed  by  the  Old  El  Paso- 
Northeastern  Railway  Co.,  leaving  in  1908 
to  go  to  Tucumcari  as  Register  of  the  United 
States  Land  Office. 

It  was  in  this  capacity  that  Prentice  first 
became  interested  in  the  possibilities  of 
irrigation.  In  the  Land  Office  he  had  access 
to  records  of  the  Red  River  Company  and 
noted  that  a  dam  had  been  built  on  the  Bell 
Ranch.  Inquiry  proved  discouraging,  as 
the  Bell  manager  stated  that  the  dam  had 
been  washed  out  a  few  days  after  it  was 
built.  However,  settlers  on  Pajarito  Creek 
and  Ute  Creek,  both  Canadian  tributaries, 
were  interested  and  in  1910  had  formed  the 
Interstate  Land  and  Development  Company 
and  employed  John  H.  Marks,  a  civil  engi- 
neer, to  make  preliminary  surveys. 

Ralph  J.  Freeland,  a  Ute  Creek  resident, 
was  particularly  interested  and  in  1911, 
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W.  B.  Freeman,  another  civil  engineer,  was 
brought  in  to  make  a  survey  on  both  Ute 
Creek  and  Pajarito  Creek.  Freeman's  ex- 
tensive report  covered  a  plan  to  irrigate 
30.000  acres  in  the  vicinity  of  Tucumcari. 
The  project  looked  good,  but  there  was  the 
big  problem  of  obtaining  funds. 

An  important  event  in  the  development 
of  the  Tucumcari  irrigation  project  oc- 
curred in  1918  when  Gen.  George  W.  Goe- 
thals,  who  had  gained  fame  in  construction 
of  the  Panama  Canal,  came  to  Santa  Fe. 
A I  Rcnehan,  a  Santa  Fe  attorney,  knew  Gen- 
eral Goethals  and  interested  him  in  the 
Canadian  river  development.  Prentice 
was  notified,  went  to  Santa  Fe  and  returned 
with  General  Goethals.  After  inspection  of 
a  stretch  of  the  river,  Goethals  offered  an 
opinion  that  a  site  on  the  Canadian  just 
below  its  confluence  with  the  Conchas  river 
appeared  L-st  suited  for  a  dam.  He  selected 
almost  the  exact  location  of  the  present 
Conchas  dam,  which  created  the  Conchas 
Reservoir,  source  of  water  supply  for  the 
Tucumcari  project. 

John  Morrow  of  Raton  was  New  Mex- 
ico's representative  in  the  National  Congress 
in  1920  and  his  constituents  in  the  upper 
Canadian  Valley  solicited  his  supp  >rt  for 
the  project.  A  parly  including  Prentice. 
Sisnry  and  M.  B.  Goldenberg  look  Morrow 
on  an  inspection  tour  of  the  Canadian  and 
when  Morrow  returned  to  Washington  he 
immediately  went  to  work  to  interest  the 
Anny  Engineer*  in  an  investigation.  This 
»ame  year,  1920  brought  support  from  in- 
tercut* in  other  States  following  serious 
floods  on  the  Canadian  and  Arkansas  rivers. 
The  I 'CM  Flood  Control  bill  included  sur- 
veys for  the  Cimarron  and  Canadian  rivers. 
On  May  23.  1924.  after  the  bill  had  l*-en 
passed  by  the  Senate,  Morrow  wrote:  "The 
first  step  i«  completed.  It  is  now  up  to  us 
to  cooperate  with  Oklahoma  for  flood  con- 
trol." 

Ralph  J.  Freeland.  who  had  worked  for 
the  development  of  irrigation  along  Ute 
Crerk  shortly  after  the  turn  nf  the  century, 
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had  maintained  a  keen  interest,  and  in  the 
early  1920's  became  the  leader  of  the  plan 
for  a  project  near  Tucumcari.  In  1923  the 
New  Mexico  Land  and  Development  Com- 
pany was  formed  with  R.  A.  Prentice  as  the 
first  statutory  agent.  One  of  the  most  im- 
portant developments  under  Freeland's 
supervision  was  organization  of  the  Cana- 
dian Valley  Development  Association  in 
1925. 

The  Association  was  formed  to  foster 
flood  control  and  irrigation  through  storage 
of  waters  of  the  Canadian  and  its  tribu- 
taries. An  interstate  compact  was  sought 
between  New  Mexico,  Oklahoma,  Texas  and 
Arkansas.  In  the  meantime,  E.  E.  Blake  of 
Oklahoma  City  was  instrumental  in  the 
organization  of  an  Arkansas  River  Control 
Commission. 

Two  other  Tucumcari  men,  who  had  long 
been  identified  with  progressive  develop- 
ment of  the  area,  actively  entered  the  fight 
for  an  irrigation  project  in  the  1920's. 
Freeland's  right-hand-man  was  James  L. 
Briscoe,  an  attorney  and  pioneer  settler  of 
the  territory  who  unselfishly  devoted  much 
of  his  time,  the  greater  portion  without  pay, 
to  activities  of  the  Canadian  Valley  Devel- 
opment Association. 

The  other  notable  addition  to  the  fight 
was  H.  B.  Jones,  a  Linker  who  i-;ime  to  New 
Mexico  from  Michigan  in  1910.  He  lent 
financial  slahilih  to  tin-  nin\rmrni  and 
played  an  important  part  in  the  increasingly 
frr<|uent  drives  for  funds  to  carry  on  the 
work. 

Freeland.  Jones  and  Briscoe  in  l'C'.">  were 

.l|i|ininteil   h\    tin-  (lovcrnor  of  New    \lc\n.i 

i-  peimancnl  Commissioners  for  the  Cana- 
dian River  Project  in  New  Mexico.  In  this 
capacity  they  iniule  frequent  trips  to  points 
in  New  Mexico  and  neighboring  stales.  Ir- 
rigation heramc  MOMWn  I"  Hood  conliol 
as  support  for  the  latter  phase  grew  in  Kan- 
sas, Arkansas.  Oklahoma.  Texas,  and  Lou- 
isiana. At  an  interstate  meeting  at  Little 
Rock.  Ark.,  in  January  I92f>.  it  was  stated 
thai  the  practical  place  to  control  floods  was 


in  the  Mountain  States  near  the  source,  and 
the  lower  States  would  support  such  a  plan. 
Freeland,  Jones  and  Briscoe  re-turned  from 
the  interstate  meeting  and  immediately 
started  work  on  the  formation  of  a  Tri-State 
compact. 

Freeland  died  in  the  saddle.  Beginning 
in  1922,  he  had  devoted  most  of  his  time 
and  a  considerable  amount  of  money  to  pro- 
moting the  development  of  the  upper  Cana- 
dian basin.  He  became  ill  in  Santa  Fe  while 
working  for  his  project  and  died  in  March 
1927.  not  knowing  that  the  Tri-State  pact 
for  which  he  was  plugging  had  been 
approved  by  the  legislalmr. 

Following  the  death  of  Freeland,  Judge 
Briscoe  and  banker  Jones  continued  the 
crusade.  But  a  man  was  needed  to  carry 
the  battle  to  the  Federal  Government. 

Arch  Hurley  was  selected  for  the  job. 
The  choice  proved  an  excellent  one.  Hurley 
cleared  almost  unsurmountable  obstacles  in 
the  succeeding  years  and  carried  on  the  fight 
when  many  a  less  courageous  standard 
bearer  would  have  surrendered. 

Briscoe  had  asked  that  Hurley  be  in- 
cluded along  with  Jones  in  a  delegation 
to  attend  a  National  Drainage  Congress  at 
Amarillo  in  April  1927.  Hurley  proved  an 
able  representative  and  was  appointed  by- 
Governor  Dillon  of  New  Mexico  as  the 
State's  representative  to  the  Flood  Control 
Conference  held  in  Chicago  during  June 
1927.  At  the  conference  he  was  elected  to 
the  executive  committee. 

Hurley's  position  was  strengthened 
through  appointment  to  two  organizations 
resulting  from  the  Flood  Control  meeting  — 
the  important  Mississippi  Flood  Control  As- 
sociation and  the  Arkansas  Basin  Commit- 
tee. The  former  represented  31  Missis- 
sippi Basin  States,  and  the  latter  the  7  Ar- 
kansas Basin  States  (Arkansas,  New  Mex- 
ico, Colorado.  Kansas,  Texas.  Oklahoma, 
and  Missouri  i. 

Passage  of  the  Flood  Control  Bill  of  1928 
i\ii^  threatened  with  a  veto  but  Hurlev  was 
able  to  convince  President  Coolidge  that 
$325,000,000  was  necessary  for  the  work 
and  the  hill  was  signed. 

An  investigation  and  survey  of  the  Arkan- 
sas River  and  its  tributaries  was  included  in 
the  River  and  Harbor  Act  of  January  21. 
1927.  and  the  Mississippi  |{i\.-i  Klood  Con- 
trol \<  i  approved  May  15,  1(>2!!.  Certain 
studies  to  be  made  on  the  Canadian  were  in- 
cluded. 

A  preliminary  examination  of  the  Cana- 
dian River  and  its  tributaries  in  New  Mex- 
ico was  authori/eil  h\  an  act  approved  Feb- 
ruary 12.  1929.  Tli  is  \\a-  i  anied  out  by 
the  Corps  of  l-jiiiineers.  War  Department. 
which  on  \|>ril  21.  1930.  reported  unfavor- 
ahl\  <>n  a  Hood  control  project,  stating  that 
"M  .  fnitlii-i  Mirxcv  of  the  Canadian,  with  a 
v  iew  to  the  control  of  its  Hoods.  is  advisable 
lit  this  time." 

This  teni|Mirary  M-ib.ii  k  -erved  only  to 
stimulate  llutlev  to  greater  efforts.  One  of 
the  reasons  for  dropping  the  project  gi\en 
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Veterans  of  World  War  II,  settling 
on  the  Heart  Mountain  reclama- 
tion project,  don't  have  to  go  to 
school  to  learn  to  make  a  success 
of  irrigation  farming.  Under  the 
G.  I.  Bill  of  Rights,  the  school 
conies  to  them. 

by  John  K.  Black 

Settlement    Specialist,    Shoshone    Reclama- 
tion Project,  Powell,  Wyoming,  Region  VI 
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John  K.  Black,  settlement  specialist  (left)  and  Lloyd  J.  Klingle,  engineer  in  charge  of  pre- 
development  on  Shoshone,  show  Forest  J.  Neville  lay-out  of  land  openings. 


"If  I  had  only  known!"  is  the  plaintive 
cry  of  many  a  reclamation  farmer  as  he 
looks  back  upon  his  first  years  of  living 
"under  the  ditch." 

Experience  is  still  the  best  teacher,  but 
when  a  man  and  his  family  are  alone  with 
a  new  type  of  farm,  far  from  neighbors  or 
counselors,  this  best  of  teachers  often  turns 
out  to  be  mighty  expensive. 

After  more  than  forty  years  of  reclama- 
tion experience,  plus  the  great  strides  re- 
cently taken  in  the  art  of  agriculture,  it 
appears  about  time  to  discard  the  old  trial 
and  error  methods  and  take  advantage  of 
the  accumulated  experiences  of  irrigation 
farmers. 

On  the  Heart  Mountain  Division  of  the 
Shoshone  Reclamation  project  in  north- 
western Wyoming,  settlement  specialists  are 
seeking  to  do  that  very  thing,  with  the  help 
of  the  "G.  I.  bill  of  rights."  Reclamation 
personnel  who  are  assisting  settlers  in  get- 
ting started  on  their  new  farms  have  made 
it  a  part  of  their  job  to  consider  all  phases 
of  the  G.  I.  bill  to  determine  where  it  could 
be  put  to  use  in  furthering  successful  set- 
tlement of  the  project. 

They  found  that  one  feature  of  the  G.  I. 
bill  provides  for  veterans'  training  in  agri- 
culture. A  veteran  may  either  sign  up  for 
training  with  an  experienced  farm  operator 
as  his  instructor  for  on-the-f arm  training,  or 
he  may  take  advantage  of  institutional 
training  through  a  public  school  system.  In 
the  latter  case,  the  veteran  selects  the  phase 
of  agriculture  which  he  wants  to  study,  and 
a  suitable  course  is  designed  and  supervised 
by  the  vocational  agricultural  section  of  the 
school. 

At  Heart  Mountain,  veteran  settlers  are 
situated  about  twelve  miles  from  the  nearest 


vocational  agricultural  department.  As 
they  can't  take  time  out  from  their  rigorous 
first  year  of  irrigation  farming  to  travel  the 
distance  from  homestead  to  class  room  and 
shop,  the  school  is  being  brought  to  them. 

So  far,  the  program  is  in  the  planning 
stage.  In  making  the  plans,  all  existing 
training  facilities  in  the  area  have  been 
rounded  up.  Various  agricultural  agencies 
in  Park  County,  the  Wyoming  State  Depart- 
ment of  Education,  and  the  Veterans'  Ad- 
ministration are  working  together  to  make 
a  success  of  the  program  which  will  help  the 
soldier-turned-farmer  to  make  a  success  of 
his  farm. 

A  United  States  Department  of  Agricul- 
ture Council  was  already  functioning  in 
Park  County  when  the  program  was  first 
discussed,  and  it  was  determined  that  this 
council  should  act  as  the  agricultural  train- 
ing committee.  The  council  was  given  re- 
sponsibility for  initiating  the  program  and 
advising  the  State  Department  of  Educa- 
tion, and  the  Veterans'  Administration  of 
the  plan's  progress.  The  USDA  council,  in 
addition  to  the  agencies  of  the  Department 
of  Agriculture,  includes  other  agencies 
working  on  agriculture,  such  as  the  Bureau 
of  Reclamation  and  local  vocational  agri- 
cultural instructors. 

The  Wyoming  State  Department  of  Edu- 
cation has  been  given  the  responsibility  for 
hiring  instructors  and  approving  the  course 
of  training  for  each  veteran.  At  the  pres- 
ent time  qualified  instructors  are  difficult  to 
obtain.  Representatives  of  the  State  De- 
partment of  Education  have  been  keenly 
interested,  however,  in  getting  the  program 
under  way  and  are  determined  to  find  in- 
structors who  can  teach  farm  management 


right  out  on  the  farms  in  a  way  that  will 
most  definitely  benefit  the  veterans. 

The  Veterans'  Administration  must  cer- 
tify each  veteran  for  training  and  satisfy 
itself  that  the  veteran  is  eligible  for  sub- 
sistence payments  of  $65  per  month  to  sin- 
gle veterans  and  $90  per  month  to  those 
with  dependents.  Representatives  of  the 
Veterans'  Administration  have  been  ex- 
tremely desirous  to  get  their  end  of  the  job 
under  way  and  have  expressed  the  belief 
that  this  type  of  training  is  definitely  in 
keeping  with  the  spirit  and  interest  of  the 
G.  I.  bill.  In  order  to  qualify  for  training 
the  veteran  must  make  application  at  the 
nearest  Veterans'  Administration  Office. 
He  must  present  a  copy  of  his  service  dis- 
charge so  that  the  period  of  training  for 
which  he  is  eligible  can  be  determined. 
After  he  is  certified  as  being  eligible  for 
training,  the  State  Department  of  Educa- 
tion is  notified  and  it  then  becomes  its 
responsibility  to  provide  instruction.  This 
will  be  accomplished  either  through  voca- 
tional agricultural  departments  of  nearby 
high  schools  or  by  hiring  full-time  instruc- 
tors. The  latter  method  is  planned  for 
Heart  Mountain,  and  instructors  will  spend 
their  full  time  with  the  group  assigned  to 
them.  To  date  28  veterans  on  the  Heart 
Mountain  Division  have  made  application 
to  the  Veterans'  Administration  for  train- 
ing. These  applications  are  being  proc- 
essed as  rapidly  as  possible.  It  is  planned 
that  two  groups  of  from  12  to  20  veterans 
will  be  organized  soon;  each  group  to  have 
a  full-time  instructor. 

The  school  districts  or  other  sponsoring 
agencies  are  to  be  reimbursed  by  the  Vet- 
erans' Administration  which  finances  the 

(Continued    on    page    186) 
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the  Frenchman-Cambridge  unit,  worth  at 
present  $93  an  acre,  would  amount  to 
$461.50  a  year.  Analysis  shows  that  on 
a  farm  of  this  type  there  would  be  available 
a  maximum  of  $359  a  year  for  repayment 
of  construction  charges.  An  increase  of 
land  values  to  $167  per  acre,  or  77.7  per- 
mit. on  this  farm  would  destroy  all  of  its 
estimated  repayment  ability. 

The  value  of  the  Reclamation  law  to 
landowners  in  terms  of  benefits  from  inter- 
est-free money  and  subsidies  from  power 
and  municipal  water  revenues  is  not  thor- 
oughly understood  even  by  those  who  live 
ri-lit  on  the  Reclamation  farms.  All  too 
frequently  it  is  forgotten  that  the  costs  of 
the  irrigation  works,  if  they  had  to  be  pri- 
vately financed  at  even  2l/»  percent  for  a 
period  of  40  or  50  years,  would  be  almost 
tn  id-  as  great  as  they  are  under  Federal 
Reclamation  law.  Again,  on  many  proj- 
ects the  landowners  are  required  to  repay 
•  •ills  a  fraction  of  the  construction  costs 
allocated  to  irrigation.  This  may  be  in 
some  instances  as  low  as  a  fourth  of  these 
costs  —  the  balance,  or  three-fourths,  be- 
ing repayed  to  the  Federal  Government  by 
reason  of  power  and  municipal  water  reve- 
nues received  from  the  operation  of  the 
project.  These  savings  to  landowners, 
which  under  private  development  they 
would  have  to  pay,  result  in  water  costs  of 
only  a  fraction  of  what  they  would  be  un- 
der private  development.  Lower  costs 
mean  greater  net  returns  to  farmers. 
Greater  returns  from  the  land  mean  greater 
land  values.  It  is  these  increased  land 
values  derived  from  Federal  aid  which  the 
.mli-pcculation  features  of  the  law  have 
kept  the  speculators  from  grabbing. 

To  jog  the  memory  of  those  who  may  have 
forgotten,  after  a  score  of  years  of  operation 
under  the  present  satisfactory  law,  here  is  a 
statement  by  Senator  Carl  Hayden  of  Ari- 
zona (then  a  member  of  the  House)  during 
the  hearings  of  the  Committee  on  Irrigation 
and  Reclamation  on  the  Fact  Finding  Hill 
(H.  R.  8836  and  H.  R.  9611  I  during  May 
1924.  At  that  time  the  United  Slates  had 
had  22  years  of  reclamation  experience. 


It  ha*  beea  the  history  of  every  project  up  to  Ihis  date 
(1924)  that  somebody  realizes  when  a  land  boon  i>  coming 
and  bay*  land  a*  cheaply  a*  it  can  be  obtained.  He  doea 
not  intend  to  cultivate  ft  and  doea  not  cultivate  it,  bat  waita 
until  about  tbe  time  the  water  ia  supplied,  and  tben  be  can 
paint  a  beautiful  picture,  the  water  i*  going  to  be  provided, 
and  the  deaert  it  going  to  bloaaom  and  bloom  like  a  ro»e.  and 
he  aella  it.  And  who  cornea  on?  The  actual  farmer  to  whom 
the  L'niled  Statea  must  look  for  a  return,  and  we  have  had 
around  thia  table  year  after  year  the  water  users  complaining 
that  they  could  not  meet  their  charge*  and  that  the  Govern- 
ment was  a  harah  creditor.  They  never  realiied  it.  hut  when 
we  came  to  analvie  their  private  finances  we  invariably  found 
that  they  owed  $4  to  somebody  else  for  -every  dollar  they 
owed  to  the  t'niled  Statea. 

You  ask  one  of  thoae  men,  "What  is  your  financial  situa- 
tion." and  he  will  tell  yon.  "I  came  into  the  project  when  it 
was  about  to  be  opened,  and  I  paid  1200  an  acre  for  irrigable 
land,  and  that  waa  about  the  price  for  land  at  that  time,  and 
I  paid  ISO  down  and  have  a  mortgage  for  $150  more  at  8  per- 
cent." 

His  construction  charge  may  be  $50  or  $60  an  acre  on  which 
he  baa  no  interest  to  pay,  and  the  principal  spread  out  over 
20  yean,  and  it  doea  not  amount  to  but  about  one-fifth  of 
his  debt  or  his  immediate  obligations,  yet  he  is  a. king  to  be 
i-hr».',l  from  that  while  be  cannot  gel  any  relief  from  the 
man  to  whom  he  gave  the  mortgage  and  to  whom  be  paid  this 
fancy  price  for  the  land. 

Year  after  year  the  settlers,  who  were  the 
people  for  whom  the  projects  had  been 
built  and  who  were  the  victims  of  the  specu- 
lators, besieged  the  Congress  seeking  relief 
from  their  construction  charges.  Repre- 
sentatives and  Senators  have  been  spared 
that  since  1926. 

In  summarizing,  our  experience  with  land 
speculation  on  the  early  projects  shows  that 
it  produced  land-boom  prices  759  percent 
above  actual  values;  it  led  to  widespread 
delinquency  in  payment  of  construction 
charges  on  project  after  project,  and  it 
bankrupted  settlers,  but  fattened  specula- 
tors. The  antispeculation  provisions  in- 
corporated in  the  law  of  1926  have  effec- 
tively curbed  speculation  on  projects  be- 
gun since  then. 


Australia's  Rural  Reconstruction  Com- 
inNsion  in  its  Eighth  Report  (1945)  on  Irri- 
gation, Water  Conservation  and  Land 
Drainage  to  the  Minister  for  Post- War  Re- 
construction stated: 

The  Commission  makes  the  following  recom- 
mendations. .  .  . 

(a)  That  attention  be  paid  to  determining  the 
most  equitable  allocation  of  the  capital  costs  of 
any  irrigation  work  between  the  State  and  the 
water-users. 

(6)  That  without  penalizing  existing  land- 
iiHti'T*,  steps  be  taken  to  prevent  them  from  mak- 
ing capital  profits  out  of  a  rise  in  land  values  con- 
sequent on  irrigation  proposals  and  plan-. 


Shonhome'a  Irrigation  In  ^i inn, 

(C<Mi**td   /ram   f*ft    IK) 

fiit ire  program,  for  expenditures  incurred 
because  of  the  Veterans'  Training  Program. 
.  Instruction  will  consist  of  three  parts: 

(1)  The  instructor  will  visit  the  trainee 
on  his  farm  at  regular  intervals  for  a  mini- 
mum of  100  hours  per  year  for  the  purpose 
of  providing   instruction    in   management 
and  operation  of  the  farm. 

(2)  The  trainee  will  receive  200  hours 
per  year  of  organized  off-farm  related  in- 
struction in  the  class  room,  shop  or  labora- 
tory.   This  instruction  will  be  given  by  the 
instructor  who  visits  the  veteran   on   his 
farm. 

(3)  Instruction  in  the  form  of  trainee 
improvement    assignments    will    be    made 
which  will  include  all  phases  in  the  opera- 
tion of  the  farm. 

At  Heart  Mountain  it  is  planned  that  em- 
phasis will  be  placed  on  planning  the  irri- 
gation system  and  laying  it  out  on  the  farm. 
In  the  shop,  irrigation  structures  can  be 
fabricated  using  lumber  salvaged  from 
buildings  formerly  used  by  Japanese  evac- 
uees who  lived  at  the  War  Relocation  Au- 
thority camp  located  on  the  project  during 
the  war.  Many  of  the  settlers  have  never 
operated  irrigated  farms  before  and  will 
require  individual  assistance.  It  is  felt  that 
on-the-job  visits  by  the  instructor  will  be 
invaluable  to  the  new  settler  in  making  the 
adjustments  necessary  on  the  irrigated  farm. 

One  purpose  accomplished  by  planning 
for  the  Veterans'  Training  Program  is  the 
fact  that  it  has  brought  together  all  agencies 
concerned  with  agriculture  on  a  common 
program.  It  has  assisted  in  the  establish- 
ment of  a  cooperative  relationship  between 
Bureau  of  Reclamation  officials,  USDA 
agencies,  the  Veterans'  Administration,  and 
the  State  Department  of  Education. 

This  one-purpose  program — the  joint  ef- 
forts of  settlers,  Government  agencies  and 
local  institutions — offers  the  opportunity  of 
materially  improving  the  prospects  of  the 
veteran  homesteaders  in  developing  success- 
ful farm  homes. 


Tin-uiii<-iiri  M  t'hampltm* 


**  .M) 

by  the  Corps  in  it»  adverse.  report  was  the 
•mall  amount  of  damage  resulting  from 
||....iU.  Hurley  and  a  group  of  interested 
person*  loured  the  entire  length  of  the  Ca- 
nadian gathering  data  on  flood  damage. 
Hurley  ronlinued  hi«  fre.jtirnt  trips  to 
Washington  nhere  he  ren-ited  invaluable 
a«i«lam  e  from  thr  New  Mexico  Congres- 
sional delegation.  Senators  Carl  A.  ll.it.  h 
and  Dennis  Chavez  and  Representative  John 
J.  Dcmpsry  workrd  faithfully  in  Iwhalf  of 
thr  project. 
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In  1934  an  Arkansas  Basin  Committee 
was  created  by  Secretary  of  the  Interior 
Harold  L.  Ickes  to  make  a  complete  investi- 
gation of  the  watersheds  of  the  Arkansas 
River.  Hurley  was  appointed  a  member  of 
ihi-  committee  1>>  the  late  President  Frank- 
lin D.  Roosevelt.  This  proved  an  oppor- 
tunity to  keep  the  Conchas  Dam  |>n>|«isul  in 
the  picture,  and  gain  valuable  support  for 
the  project. 

The  i  ..H -i i  in  lion  of  the  dam  by  the  Corps 
of  Engineer*  was  approved  by  President 
Roosevelt  on  Jul\  2'».  l')'i.">.  under  the  Emer- 
/•  n.  \  Relief  Appropriation  Act.  It  was 
by  Congrrss  in  the  Flood  Control 


Act  of  June  22,  1936,  to  provide  flood  con- 
trol, irrigation  and  municipal  water  supply 
benefits.  An  Engineer  DiMrict  of  the  War 
Department  was  established  at  Tucumcari 
August  1.  1935.  Excavation  operations 
were  begun  December  20,  1935.  Construc- 
tion was  completed  in  1939. 

Meanwhile.  Hurley  was  at  work  on  the 
I'ni  mm  .in  irrigation  project.  A  recon- 
n. ii— .mi  ••  -iir\i'\  was  made  by  the  Bureau 
of  Rn  laniiilion  in  March  1936.  Authoriza- 
tion for  a  detailed  investigation  was  made 
in  July  1936  and  surveys  were  started  in 
1 1.  i,,lM-r  of  that  year. 

<ronlw.es!    M    psge    fit) 
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Veterans'  Preference  Revised 

When  the  President  signed  H.  R.  603  on 
May  31,  1947.  the  Veterans'  Preference  Act 
of  1944  was  amended  to  grant  preference  to 
honorably  discharged  veterans  who  were  in 
the  military  or  naval  forces  of  the  United 
States  for  a  period  of  at  least  ninety  days 
at  any  time  on  or  after  September  16,  1940. 
and  prior  to  the  termination  of  the  present 
war  for  homestead  entry  on  public  lands. 
Previously  only  those  who  were  in  the 
armed  services  on  or  after  December  8, 
1941,  for  a  period  of  at  least  90  days  held 
this  privilege.  It  also  permits  a  spouse, 
either  husband  or  wife,  to  take  over  the  vet- 
eran preference  benefits  in  case  of  death  of 
the  qualified  veteran.  In  the  event  of  mar- 
riage of  the  surviving  spouse,  the  preference 
is  carried  over  to  the  surviving  children  of 
the  deceased  qualified  veteran. 

Commissioner  Authorized  To  Award 
Top  Value  Contracts 

When  Commissioner  Straus  recently 
awarded  the  $5,888,000  contract  for  con- 
struction of  the  21/4-mile  Delta-Mendota 
Intake  Canal,  including  the  Tracy  Pumping 
Plant  and  discharge  lines  for  the  Central 
Valley  project  in  California,  it  marked  the 
first  contract  award  by  a  Reclamation  Com- 
missioner in  excess  of  $500,000  in  the 
Bureau's  history. 

Under  Secretary  Krug's  new  delegation 
of  authority  the  Commissioner  is  authorized 
to  award  contracts  without  limitations  as  to 
the  amount  involved  for  construction  equip- 
ment and  supplies,  and  services.  Hereto- 
fore the  amount  of  a  contract  that  could  be 
awarded  by  the  Commissioner  without 
specific  delegation  of  authority  by  the  Secre- 
tary of  the  Interior  was  limited  to  $500,000. 

The  Delta-Mendota  Canal  is  one  of  a  sys- 
tem of  canals  in  the  Central  Valley  project 
which  constitutes  the  major  irrigation  fea- 
ture of  the  project.  The  system  will  provide 
irrigation  for  new  lands  as  well  as  supple- 
ment the  water  supply  to  inadequately 
watered  lands  which  combined  are  in  excess 
of  2,000,000  acres.  The  pumping  plant 
near  Tracy,  also  covered  in  the  contract,  will 
lift  water  from  the  Delta-Mendota  Intake 
Canal  to  a  height  of  200  feet  and  send  it 
flowing  for  a  distance  of  120  miles,  through 
the  Delta-Mendota  Canal,  along  the  west 
side  of  the  San  Joanquin  Valley.  Six  large 
electrically-operated  pumps  for  the  plant  are 
now  being  fabricated  under  a  contract 
awarded  last  ear. 


Frenchman-Cambridge  Repayment  Contract  Signed 


Clyde  Payne  (.left)  President  of  the  Frenchman-Cambridge  Irrigation  District,  is  shown 
signing  the  new  repayment  contract  between  his  district  and  the  United  States  during  the 
recent  Enders  Dam  Celebration.  Shown  with  Payne  are  Secretary  of  the  Interior  J.  A.  Krug, 
and  Don  Thompson,  Secretary-Treasurer  of  the  Frenchman-Cambridge  District.  See  NEW 
REPAYMENT  PROPOSALS  FOR  THE  MISSOURI  RIVER  BASIN,  February  1947  ERA  for 

contract  details. 


Climatic  Trends  in  Irrigated  Areas 

Sumner  P.  Wing  of  the  Branch  of  Design 
and  Construction  has  tentatively  concluded 
that  irrigated  areas  have  been  getting  hotter 
and  drier  the  past  50  years  as  a  result  of  a 
study  he  has  been  conducting  on  climate 
fluctuations. 

He  has  collected  long-time  weather  rec- 
ords on  various  parts  of  the  world,  includ- 
ing a  graph  of  run-off  variations  of  the  Nile 
River  during  the  past  13  centuries  from  en- 
gineers representing  foreign  governments 
who  have  visited  the  Bureau  of  Reclamation. 
While  the  apparent  decrease  in  rainfall  is 
not  well  established  by  hydrologists,  Mr. 
Wing's  study  cites  an  abundance  of  evidence 
to  support  the  increasing  temperature. 

San  Diego  Aqueduct  Hearing 
Completion 

Construction  of  the  San  Diego  Aqueduct 
is  expected  to  be  completed  in  October  ac- 
cording to  the  present  schedule.  This 
project  was  initiated  in  1944  under  the 
direction  of  Assistant  Secretary  of  the  In- 
terior, William  E.  Warne,  then  Assistant 
Commissioner  of  Reclamation,  who  was 
appointed  Chairman  of  the  Committee  to 
study  the  problem,  by  the  late  President 
Franklin  D.  Roosevelt. 

The  aqueduct  is  designed  to  relieve  a 
critical  municipal  water  shortage  in  the  San 
Diego  area.  Bureau  personnel  played  a 


large  part  in  assisting  in  the  investigations, 
and  in  preparing  the  plans,  specifications, 
and  estimates  for  the  project  which  is  being 
constructed  by  the  Navy  Department. 

As  Australia  Sees  It 

In  the  recent  edition  of  Australia's  Hand- 
book on  Testing  Soils,  the  Bureau  of  Recla- 
mation is  featured  on  the  opening  page,  as 
follows:  "The  procedures  used,  with  the 
exception  of  the  direct  tear  sheet  test,  are 
based  on  those  adopted  by  the  American 
Society  for  Testing  Materials,  Harvard  Uni- 
versity, and  the  United  States  Bureau  of 
Reclamation." 

Attention  Visitors  From  Abroad 

If  you  are  planning  to  include  a  visit  to 
a  Reclamation  Project  in  your  itinerary 
during  your  stay  in  the  United  States,  we 
suggest  that  you  first  go  to  the  American 
Embassy,  Legation,  or  Consulate  in  your 
country  and  discuss  your  plans.  By  doing 
this,  a  direct  clearance  may  be  expedited  for 
you,  thus  saving  you  considerable  time 
during  your  travels. 

ITA  Suspends  Operation 

At  a  recent  meeting  of  the  Board  of  Di- 
rectors of  the  International  Training  Ad- 
ministration. Inc.,  it  was  voted  to  suspend 
operatitons  of  the  institution. 
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l'uhli<  iilion* 

1 1  nil ul il<-  from  the  Bureau  of 
Reclamation 

1.  Landau  nership    Survey    on    Federal 
Reclamation  Projects.— Available  upon  re- 
quest to  the  Commissioner.  Bureau  of  Rec- 
lamation,   Department    of    the     Interior, 
Washington  25,  D.  C. 

2.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Crout'i 
of  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
lii/i-ii.  assistant  engineer,  under  direction 
of  C.  P.  Vetter,  engineer,  Bureau  of  Recla- 
mation. Denver,  Colo.,  October  30,  1939, 
7-page  mimeographed  study  with  graphs. 

\  i  <nl nl ill    i nun  the  Superintendent  of 
Ilia  niiH'iits.  WaMngton  25,  D.  C. 

1.  High-Pressure   Reservoir  Outlets,  by 
J.  M.  Gaylord  and  J.  L.  Savage — a  report 
(1923)    on   Bureau   installations  compiled 
from    correspondence,     project    histories, 
feature   reports,  technical    papers,   special 
reports  prepared  for  this  purpose,  and  from 
penonaj  inspection  of  the  installations  de- 
-cribed.     Obtainable    from    the    Superin- 
tendent of  Documents. 

2.  Putting  the  Missouri  to  Work. — Illus- 
trated summary  of  the  unified  plan  for  de- 
velopment of  the  Missouri  River  System. 
Fifteen  cents  a  cop\ . 

3.  Columbia      Itasin      Joint      Investiga- 
tions.--Advance  studies  of  problems  aris- 
ing  in  coiirirrtioM    with  settlement  of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.     Obtainable  from  the 
Superintendent  of  Documents.     Latest  re- 
lease is:  Standards  and  Levels  of  Li\'mg. 
studies  by  the  Department  of  Agriculture 
for  Problem  9—- 20  cents. 

Problem  14,  Financial  Aid  for  Set- 
tlers— 25  cents. 

l'r..blem  23,  Rural  and  Village  Elec- 
trification— 25  cents. 

Problem  24,  Agricultural  Processing 
Industries — 30  cents. 

Problem  26,  Recreational  Develop- 
ment of  Roosevelt  Lake — 75  cent.-. 

4.  Columbia    Basin    Reclamation    Proj- 
ect—East Irrigation  District  Appraisal*. 
Report  on  the  appraisal  of  land-  and  im- 
provement* in  the  east  Columbia  Basin  ir- 
rigation  district — one  of  three   irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.     Tables    showing    the 
amount  of  land  in  each  cla«s.  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  rents  a  copy. 

5.  Columbia    Ha  tin    Reclamation    Pro/- 
rtc — South     Irrigation     District     Apprais- 
als.— Report  on  the  appraisal  of  lands  and 
improvements  in  the  south  Columbia  Basin 
irrigation  district — one  of  three  irrigation 
di-irirts  of  the  Columbia  Rasin  project  in 
Washington    Slate.     Tables    showing    the 
amount  of  land  in  each  class,  the  appi 
value  nf  land  and  improvements,  and  the 


"tal  sums  for  each  subdivision  appraised. 

\ppendix  contains  classifications  and  ap- 
praisal of  lands  excluded  from  the  south 
Columbia  Basin  irrigation  district.  Fift>- 
five  cents  a  copy. 

Engineering  Publications 

tftiilnble  on  Loan  from  the  Design 
and  Construction  Technical  Li- 
brary, Bureau  of  Rec lama! ion.  Cus- 
tom house,  Denver,  Colo. 

Building  Code  Requirements  for  New 
Divelling  Construction,  Report  No.  BMS- 
107,  by  U.  S.  Department  of  Commerce. 
For  sale  by  Superintendent  of  Documents, 
80.20. 

In  this  publication  the  National  Hous- 
ing Agency,  with  the  cooperation  of  the 
National  Bureau  of  Standards,  has  recorded 
its  views  on  what  constitutes  reasonable 
building  code  requirements  for  dwellings. 
These  requirements  have  as  their  base  a 
number  of  standards  that  have  been  devel- 
oped by  representative  committees.  Where 
specialized  experience  in  the  housing  field 
has  made  it  seem  advisable  to  make  addi- 
tions, modifications,  or  exceptions  to  these 
basic  standards,  this  has  been  done.  The 
aim  has  been  to  provide  sound  construc- 
tion without  excessive  cost  and  with  ade- 
quate provision  for  recognizing  new  de- 
velopments in  the  building  field  as  they 
occur.  Farmers  should  find  this  code  use- 
ful in  determining  minimum  insurance  re- 
quirements for  building.  It  contains  good 
standards  for  plumbing. 

Recent  translations  by  the  Technical 
Library : 

A  Contribution  to  the  Chemical  Investi- 
gation and  Treatment  of  Clay  Soils,  by  K. 
Endell,  from  "Bautechnik,"  1935,  Vol.  13, 
No.  18. 

Electro-Chemical  Method  of  Increasing 
Bearing  Power  of  Pile  Foundations  in 
Clayey  Soils,  by  L.  Erlenbach.  from  "Bau- 
technik," 1936,  VoL  14.  No.  19. 

Soils  Consolidation  by  the  Electro- 
Chemical  Method,  by  Leo  Casagrande.  from 
"Bratochnik,"  1939,  Vol.  17,  No.  16. 

Large  Scale  7V.\/  in  Increase  the  Carrying 
<  ,if>n<-ii\  fif  floating  Pile  r'niiinlatinns  by 
Electro-Chemical  Tn-ntnifnt.  l>\  |,eo  Casa- 
grande. from  "Bautechnik."  1937.  Vol.  15, 
No.  1. 

Miscellaneous  Publications 

Agrii-iilinie  and  Peace,  by  Clinton  I'. 
Vndei-oii.  >eiielai\  cif  V  gr  icu  It  II  re.  in  The 
Western  r'nrm  Life  (I'>17\  \iuinnl  Live- 
*lt>ck  AVii.-/ip.  pap-  |0.  Illustrated. 
Secretary  Anderson  conclude-.  "\\c  n-cog. 
ni/e  the  interdependence  of  the  agriculture 
of  the  West  with  the  agriculture  of  all  other 
regions  of  this  country,  and  we  an-  begin- 
ning to  realize  the  inlcrdc|>ciidrii<  <•  of  our 
own  agriculture  with  that  of  the  >,  li..|. 
world.'  For  information  write  to  The 
Western  Farm  Life.  Denver,  Colo. 


(Couinutt  from 
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The  Secretary  of  the  Intel  ior  was  author- 
ized to  construct  a  Federal  Reclamation 
project  for  the  irrigation  of  lands  in  the 
Arch  Hurley  Conservancy  District  b\  tin- 
act  of  August  2,  1937  I  5(1  Stai.  .~v>7  '  .  Thi- 
act  was  later  amended  by  the  act  of  April  9, 
1938  (52  Stat.  2111. 

The  big  hurdle  had  been  made,  but  events 
proved  there  was  a  lot  of  work  yet  to  be 
done.  There  was  no  provision  under  the 
laws  of  the  State  of  New  Mexico  whereby 
a  conservancy  district  could  enter  into  a 
contract  with  the  Government.  Hurley- 
went  to  Washington  and  got  help  in  pre- 
paring a  bill  authorizing  contractual  rela- 
tionship between  the  conservancy  district 
and  the  United  States.  Hurley  returned  ' 
with  the  bill  and  submitted  it  to  the  Four- 
teenth New  Mexico  Legislature,  which 
passed  it  in  the  earK  spring  of  1939. 

The  first  Conscrvano  District  Board  was 
comprised  of  H.  B.  Jones,  J.  W.  Bullington, 
Arch  Hurley.  G.  A.  Eager,  and  l.:.  S.  Devor. 
David  S.  Bonem  was  named  secretary. 
Hurley,  Eager  and  Devor  are  still  members. 
H.  R.  Priddy  is  now  president.  Ben  Munoz, 
secretary-treasurer,  and  Earl  George  is  a 
director.  James  L.  Briscoe  is  the  attornc\ 
for  the  district. 

Bids  for  the  construction  of  the  first  20 
miles  of  canal  were  opened  \o\ember  1<>. 
1939.  Satisfactory  bids  were  obtained  on 
all  schedules  and  contracts  awarded.  It 
appeared  as  though  the  dream-  of  carK  -et- 
tlers  were  becoming  a  reality,  but  delays 
were  still  ahead.  In  December  1942.  work 
was  suspended  by  order  of  the  War  Produc- 
tion Board  on  many  western  reclamation 
projects  including  Tucumcari. 

Through  the  efforts  of  Hurley  and  Sena- 
tor Hatch  it  was  reopened  as  a  war  foods 
project. 

Construction  was  resumed  after  a  dela\ 
of  18  month-  and.  late  in  1945.  water  was 
fir.-l  delivered  to  the  project.  In  1946  crops 
w  ci  e  irrigated  on  2.520  acres.  By  the  close 
nf  1947  the  Bureau  is  scheduled  to  haw-  fa- 
cilities completed  for  the  irrigation  of  ap- 
proximately 22.000  acre-,  with  about  d.lKHI 
acres  actually  receiving  water  for  I'HT 
crops. 

It  was  a  hard  fight  won  \\\  the  tenacious 
efforts  of  men  willi  faith  and  vision,  many 
of  whom  did  not  live  to  see  the  realization 
of  their  dreams.  It  would  be  ini|Hi—  ilile  to 
name  all  who  contributed  in  one  wax  or  an- 
olhei.  Ill  addition  to  llio«e  a  I  read  \  men- 
tioned there  were  <  ).  >  '.H.I  cr.  II.  K. 
(iriibb-.  I..  D.  Slilli.  l.ce  (,.  IVr.-nn.  Leon 
Sands,  the  McFarland  brother-.  ('..  B.  Ham- 
ilton. K.  J.  Corn.  <  '.  It.  l-.i-kinc.  and  perhaps 
a  -core  of  oihci-.  N.mic-  like  Prentice. 
I  r..  I.  ind.  June-.  MII-I-II-.  Htirlo.  and  lhe-e 
others  should  be  long  reineml>crcd  l>\  lho-c 
who  will  reap  the  benefits  of  the  'I  IK  mm  .11  i 
Irrigation  proj.  •  i 
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NOTES  FOR  CONTRACTORS 


Contracts  Awarded  During  June  1947 


Spec. 
No. 

Project 

Award 
date 

1729  
174  5 

Shoshone-Heart     Moun- 
tain, Wyo. 

June    2 

1754  

Colorado. 

1762 

.  .    .    ^o  

1768  

Kio  <  .r;in<!i      N.  Mox.-Te* 

Tune  20 

1769 

1769  

Wyo. 

1772  
1774  
1777  
1779     .    . 

M  issouri    Basin-  Frencb- 

in.'iFi    <    ;i  in  I,-  i.l     r      \.-ln  . 

Columbia  Basin,  Wash... 
Cila-Yuma  Mesa.  Ariz.  .  . 

June    5 
June  Ifi 
June  11 
June    4 

1780  

June  11 

178! 

Central  Valley    Calif 

June    2 

1787  

1810  

1813  
1816 

Central  Valley,  Calif  
Piovo  River,  Utah  

June  23 
June  30 

1817   

Colo. 

1R24  

....  do  

1825  
1830  

183S  
1836  

1836  

Colorado-Big  Thompson. 
Colo. 
Central  Valley,  Calif  

Columbia  Basin,  Wash... 
Minidoka,  Idaho  

do  

June  30 
June  30 

Juno  30 
June  27 

June  27 

Description  of  work  or  material 


Contractor's  name  and  addresa 


Electrical  equipment  for  Heart  Mountain  sw  itch- 
yard  and  Garland  substation,  schedules  2,  3,  4.  • 

3  vertical-shaft  6.60C  volt  synchronous  motors  for 
Granby  pumping  plant. 

5  45,000/56,250/60.000  kva   transformer*!   for  Davis 
power  plant. 

Klectrical  equipment  for  Phoenix  andTucaon  sub- 
stations, schedules  2,  3.  9. 

Kleetrical  equipment  for  Socorro  substation, 
schedule  I. 

Kleetrical  equipment  for  Kortea  switchyard, 
schedule  1. 

K!ectrical  equipment  for  Kortes  switchyard, 
schedule  2. 

1  34-inch  diameter  welrled-platc-strel  outlet  pipe 
for  Knders  Dam. 

Electrical  equipment  for  units  LI,  1.2.  L3,  L5,  L6 
Grand  Coulee  power  plant,  schedule  1. 

6  pumping  units  for  relift  pumping  plants  at  A 
and  B  Canals  and  laterals. 

10  turbine  draft-tube  pier  nose*  for  Davis  power 

plant. 
Preparation  concrete  aggregates  at  Potholes  de- 

po-.il.  schedule  1. 

Steel  partition**  for  Shasta  power  plant 

Construction  13.8  kilo  volt  transmission  line 

Construction    Delta-Mendota    Intake   Canal    and 

Tracy  pumping  plant  and  discharge  lines. 

Const*  net  ion   pipe  line,  tunnels.  nn<!  structures. 

Salt  Lake  Aqueduct,  schedule  2. 
Excavation  and  concrete  lining  foi  tunnels  2,  3,  4, 

5.  Horsetooth  Feeder  Canal 
Preparation  concrete  aggregates  at  Friant  deposit. 

F  riant-Kern  Canal. 
Six  22,500  hp  vertical-shaft  synchronous  motors 

for  Delta-Mendota  pumping  plant. 
Construction  Olympus  Dam 

Two-50.0OO  kva  condensers  and  starting  auto- 
trangformeis  for  Delta  substation. 

Kleetrical  equipment.  Grand  Coulee  power  plant . . 

Electrical  equipment  for  Burley  and  If  u.-.-ri  sub- 
stations, schedules  1,2. 

Electrical  equipment  for  Burley  and  Rupert  sub- 
stations, schedule  3. 


General  Elec.  Co.,  Denver,  Colo. 
...do... 


.do. 


Westinghouse  Elee.  Corporation,  Denver,  Colo... 

Pacific    Klec.   Mfg.   Corporation,    San    Francisco, 

.    Calif. 

Southern  States  Equipment  Corporation,  IIan?p- 

ton,  Ga. 
Thompson  Pipe  &  Steel  Co.,  Denver,  Colo 


General  Klec.  Co.,  Denver.  Colo 

Crane-O'Fallon  Co.,  Denver,  Colo 

Columbia  Stee!  Co.,  San  Franciscu.  C*!if.  ....... 

J.  G.  Shotwell,  St.  John,  Wash 

George  T.  Gerhardt  Co.,  San  Francisco,  Calif.  .  . . 

Agutter  Elec.  Co  .  Seattle,  Wash 

Stolle,  Inc..  United  Concrete  Pipe  Corp.,  Ralph 

A.    Bell,  Duncanson-Ilarrelson    Co.,  Oakland. 

Calif. 
United  Concrete  Pipe  Corp.,  Baldwin  Pjirk,  Calif. 

Tunnel  Constructor*.  Denver,  Colo 

George  Pollock  Co.,  Sacramento.  Calif 

Allfc-Chnlmerg  Mfg    Co..  Den>  er,  Colo 

Davitl  G.  Cordon  and  Bressi  and  Bevand;-  Con- 
structors, Inc..  Denver.  Colo, 
General  Klec.  Co.,  Denver,  Colo. 

General  Klec.  Co..  Denver.  Colo 

General  Elec.  Co.,  Denver.  Colo 

Allis-Chalmers  Mfg.  Co.,  Denver,  Colo 


Contract 
amount 


$38,281.84 

376,240.00 
1.081.300.00 

274,308.00 
47,439.00 

105,710.00 
32,946.32 
26,073  00 
22,500.00 
14,878.00 
34,530.00 
83.450.00 

18.087.00 

74.322  80 

5,838,695.00 

1,620,884.00 

1,838,352.75 

191,550.00 

1.710,00000 

1,375,479  00 

692,800.00 

17,717.00 
55,110.33 

62,210  00 


Construction  and  Supplies  for  Which  Bids  Will  be  Requested  During  August  1947 


Estima- 
ted date 
hids  to 
he  in- 
vited 


Aug.  1 

Aug.  1 

Aug.  1 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug.  10 

Aug.  11 

Aug.  15 

Aug.  IS 

Aim.  IS 

AUK.  IS 

Aug.  15 

Aug.  IS 

Aug.  15 

AUK-  15 

Aug.  15 

Aug.  is 

Aug.  15 

AUK-  15 

AUK.  15 

Aug.  15 

AUK.  15 

Aug.  15 

Aug.  20 

AUK.  20 

AUK.  20 

AUK.  20 

AUK.  20 

AUK.  20 

A  IIK.  20 

AUK-  20 

AUK.  20 

Aug.  29 


Project 


Boulder  Canyon,  Nev. 
Central  Valley,  Calif.  . 


Davis  Dam,  Ariz.-INev 

do 


.do. 
.do. 
do 


Missouri  Basin-Frenchmaii-Camhridge,  Nebr.  . 

Missouri  Busin-kortes.  Wyo 

Provo  River,  Utah 

do 


Shoshonc.  Wyo 

Missouri   Basiii-Boysen,  Wyo 

Davis  Dam,  Nev. -Ariz 

Columbia  Basin.  Wash 

Missouri    Basin -French  man-Cam  bridge,   Nebr . 
Boise.  Idaho 


Central  Valley,  Calif 

Colorado-Big  Thompson.  Colorado. 

.  .  .  .do 


do. 

....do 

Columbia  Basin,  Wash 

Davis  Dam,  Ariz.-Nev 


Missouri  Banin- Angostura,  S.  Dak. 
-do. 


Missouri   Busin-Kortes,  Wyo. 

.  , . .do 

.do. 


Missouri  Basin-Savage  Pumping  Unit,  Mont. 

Missouri  Basin,  Nebr. -Colo 

Davis   Dam,   Ariz. -Nev 


.do. 


do 
.do. 
.do 


.do. 
.do 


Fort  Peck  Power,  Mont. 
...do... 


Central  Valley,  Calif. 


Description  of  work  IT  material 


Supplemental  water  supply  pipe  line  for  Boulder  City. 

Construction  of  Delta-Cotitra  Costa-Clayton   and   Ygnacio  69   kilovolt   transmission   lines,   including 

39  miles  of  single  wood  pole,  and  9  miles  of  2.3  kilovolt  underbuild. 
Construction  of  83   miles  of  230  kilovolt  transmission  lines  from  Davis  Dam   to  Parker  Dam.      Steel 

structures  and  towers. 
Construction  of  25  miles  of  miscellaneous  transmission  lines,  34.5  kilovolt.  wood  poles,  Yuma-Arizona 

area. 

Draft  tube  bulkhead  gates  for  Davis  Dam. 
23-ton  gantry  crane  for  Davis  Dam. 

Motor  driven  air  compressors,  after  cooler  and  air  receivers  for  Davis  power  plant. 
60-inch  hollow  jet  valve  for  Endcrs  Dam. 

Water  supply  piping  and  gallery  drain  piping  for  Kortes  Dam. 
Siphons  and  pump  discharge  lines  for  Jordan  Narrows  pumping  plant. 
18-inch  and  30-inch  butterfly  valves  foi  Jordan  Narrows  siphons. 

Construction  of  4  miles  of  laterals  and  25  miles  of  siiblaterals  for  irrigation  of  10.000  acres. 
Turbines  and  governors  for  Boyaen  power  plant. 

Construction  of  five  22  ft.  diameter  welded,  plate  steel  penstocks  for  Davis  Dam  and  power  plant. 
Motor  driven  air  compressors,  after  cooler  and  air  receivers  for  Grand  Coulee  power  plant. 
Construction  of  earthwork  and  structures  for  12.5  miles  of  Cambridge  Canal. 

Construction  of  Willow  Creek  41  cfs.  concrete  pumping  plant  and  appurtenant  structures  near  Middle- 
ton,  Idaho. 

15-ton  warehouse  crane  for  Tracy  pumping  plant. 
75-ton  crane  for  Estes  power  plant. 
50-ton  crane  for  Marys  Lake  power  plant. 

Construction  of  Loveland-Greeley  115-kilovolt  transmission  line  (30  miles). 

Installation  of  overhead  ground  wire,  Brush-Sterling  115-kilovolt  transmission  line  (35  miles). 
De-icing  motor-generator  sets  for  Grand  Coulee  power  plant. 
Construction  of  30  miles  of   115-kilovolt  transmission  line  from  Coolidge  Dam  to  substation  KD5  near 

Eloy,  Arizona;  wood  poles,  overhead  ground  wires. 
Stilling  well  piping  for  Davis  Dam. 
Stilling  well  piping  for  Angostura  I>am. 

50-  by  30-foot  radial  gates  and  embedded  anchorages  for  Angostura  Dam. 
Stilling  well  piping  for  Rortes  Dam. 
Crane  for  Kortes  Dam. 

Generator  protective  equipment  and  power  cables  for  Kortes  power  plant. 

Construction  of  42  cfs.  pumping  plant,  canals,  and  laterals  on  Yellowstone  River  near  Savage,  Montana. 
Construction  of  Sterling-Sidney  115-kilovolt  transmission  line  (40  miles). 
Oil  circuit  breakers  for  Coolidgc  substation. 
Oil  circuit  breakers  for  Blylbe  substation. 

Transformers  and  oil  circuit  breakers  for  Prescott  substation. 
Unit  type  substation  for  ED  2  substation. 
Unit  type  substation  for  ED  4  substation. 

Unit  type  substation  and  oil  circuit  breakers  for  ED  5  substation. 
Unit  type  substation  and  oil  circuit  breakers  for  Maricopa  substation. 
Transformers,    lightning    arresters,   oil   circuit    breakers,    fuses,   disconnecting   switches,    instrument 

transformers,  for  the  Circle  substation. 
Transformers,  oil    circuit    breakers,  disconnecting    switches,  lightning    arresters,  fuses,   instrument 

transformers,  for  the  Wolf  Point  substation. 
Excavation,  concrete  footings,  and  gravel  surfacing,  Keswick  Switchyard  at  Keswick  Dam. 


,  (,,u  William  S.  Kuticll.  Kcgto*  111 


ANCIENT  BUT  ACTIVE 


Around  the  farm  of  K.  A.  (Pete)  We-i  in  the  \Iudd>  lti\.r  \.ille\  ..(  ->oUtliem  \e\ada 
are  tract. ir-.  truik-.  ami  all  tin-  m»<|rin  pnniphernalia  necc»!>nr\  for  irrigation  farming.'. 
but  the  HUNT  from  the  Muddy  Kivri  \\hu-h  make-  hi*  irrigated  acrr*  rirli  wilh  growth 
is  delivered  by  a  ili-xin-  wlii-h  i.-nln-.  |,ac  k  io  the  dawn  of  hi-i.n\  .1  w,it«-i  uhn-l. 
Ilii-  .?;; -fool  vtiitcr  wln-i-l.  iii-iikini:  «'ii  il-  woi-drn  lii-.uiu; •«.  lill>  w.idi  .III  fi-cl  lor  ili.-lri- 
Imlioii  on  dif  \\c-t  lii-ltU.  'ITie  Bureau  of  |{r<  l.im.itii.n  i»  i  omhii  lini;  iin  inxc-iiv-iilion  to 
ilrl.Tiiiitic  the  frn<iliilit\  of  a  projei-t  which  will  gi\e  thr  farmer-  of  the  Mudd\ 
Valley  a  more  Mable  water  -n|>|iU  for  irrigation. 


•  •  tmMMn  mum 


i  in:  it 


Featuring: 


Builders  of  a 
Nation 

by 

«st.  Commissioner 

E'V^iKTU 


trinkler  Irrigntion 

in  the 
Willamette  I  alley 

b>    K.  \V 


b) 


Ci)iir:«f 


THE 


Engineer  Jackson  Looks  Back 


Engineer  Jarktttn    (left)    talk*  it   arer   with 

in"  <>/  thf  uriginal  ereir,    \\  ull.rr   I!.    }  ininn 

(.renter)  and  Turn  O'fteil  (rig/u). 

"There's  not  much  more  than  a  foot  or  two  of 
thi*  ground  I  haven't  covered  and  mapped  .  .  . 
from  Boulder  Canyon  to  a  few  miles  below  the 
danfeile,"  reminisced  Engineer  C.  M.  (Jack) 
Jackson  as  we  stood  at  the  turn  of  the  road  lead- 
ing to  Hoover  Dam  power  plant  and  looked  over 
the  surrounding  tumble  of  rocky  canyons. 

"It  was  in  1922  that  1  lir-i  came  out  to  this 
section  on  survey  work  for  the  Itiirrau  uf  Reclama- 
tion. and  now,  25  years  later,  all  that's  left  of  my 
joli  IHTI-  i-  to  have  that  pile  of  old  lumber  over 
there  cleared  away."  Jack  grinned  to  belie  the 
sentimental  sound  of  the  words,  but  his  eye* 
I  a  proud  satisfaction. 

"Those  days  in  the  early  tvtrniir*  wrre  pretty 
rugged.  The  heat  and  the  wind  and  the  sand 
fought  a  mighty  battle  for  superiority  and  almost 
won.  The  practically  nakril  Ix.ilii--  of  the  crrw 
were  raw  from  the  »iml  shipping  sand  into  flexh 
already  tender  from  the  sun.  The  cook's  hrlprr 
never  «••!  the  table  until  after  the  ine«s  call  and 
even  then  thr  men  had  to  wipe  the  sand  off  their 
plates  before  eating.  Nights  were  stifling.  The 
men  ili|i|»-il  their  -heel,  in  tin-  riu-r  ami  rolled 
dkHHtfTW  into  the  wet  sheet*  for  .....  »•  relief.  \ 
...iipl.-  of  \oung  rookies  from  the  Eaxl  wire  t..|.| 
that  with  the  rapid  evaporation  in  the  il.--.-rt  there 
wms  danger  of  their  bodie..  free/inn  in  the  wet 
•beets  .  .  .  but  the  joke  didn't  laM  many 
nights." 

'he  pa«l  .1  »rar«  Mr.  Jarkmin  ha-  I...  ri  i  on 
.truriion  engineer  for  the  (>ntrrnmi-nt  in  charge 
•  •f  n>rr  rhannel  and  tunnel  ini|iro\em.  nt  at  the 
Ruiilder  (!an)  on  pn.|>.  I  Noy>  tin-  )..!,  h.i 
completed  and  he  will  take  hi»  talent*  e|..-»heie. 
leaving  a  work  whirh  ha«  brrn  hi«  prime  interest 
for  mo.t  of  the  past  quarter  nf  a  renlury. 

A*  he  wa«  superviiing  Mime  of  the  rlran-up  work 
nn  the  job,  I  learned  thai  he  i-ome>  fmni  Maine 
and  nohreil  he  retains  a  "Down  Ea«l"  arrenl.  al- 
though hi«  appearance  i.  more  lypiral  of  the  land 
of  In.  adoption. 

A  large  man.  Jaek'»  lhalrh  of  white  hair  i-  in 
Colorful  ronlrn.t  in  hi*  bn»n/ed  features  and  hi* 
blue  eye«  enrnmpa**  the  hori/on  in  the  way  of 
nailnri  and  engineer*.  Having  received  hi.  World 
War  I  diwharge  in  San  Dieg...  .-\  \l«rine  l.i.  k«.n 
derided  thai  hi.  firM  glimpse  of  the  We.|  I,.  M 
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Letters  to  the  Editor 


Hudson  Bay  Customers  Only 

CRESTON,  BRITISH  COLUMBIA, 
CANADA,  MARCH  27,  1947. 


(DEAR  EDITOR:  In  your  March  issue  under 
Miscellaneous  Publications — Foreign  Entries" 
Sou  noted  an  article  from  the  London,  England 
"Engineering"  emphasizing  that  navigation  of  the 
Columbia  River  to  its  mouth  is  reserved  under  the 
Oregon  Treaty  of  1846  to  British  subjects. 

I  quote  hereunder  the  clause  in  the  treaty  which 
refers  to  this — 

"From  the  point  at  which  the  49th  parallel  of 
north  latitude  shall.be  found  to  intersect  the  great 
northern  branch  of  the  Columbia  River,  the  navi- 
gation of  the  said  branch  shall  be  free  and  open 
to  the  Hudson's  Bay  Co.,  and  to  all  British  sub- 
jects trading  with  the  same,  to  the  point  where  the 
said  branch  meets  the  main  stream  of  the  Colum- 
bia, and  thence  down  the  said  main  stream  to  the 
ocean,  with  free  access  into  and  through  the  said 
river  or  rivers;  it  being  understood,  that  all  the 
usual  portages  along  the  line  thus  described,  shall 
in  like  manner  be  free  and  open. 

"In  navigating  the  said  river  or  rivers,  British 
subjects  with  their  goods  and  produce,  shall  be 
treated  on  the  same  footing  as  citizens  of  the 
United  States;  it  being,  however,  always  under- 
stood that  nothing  in  this  article  shall  be  con- 
strued as  preventing,  or  intended  to  prevent,  the 
Government  of  the  United  States  from  making  any 
regulations  respecting  the  navigation  of  the  said 


river  or  rivers,  not  inconsistent  with  the  present 
treaty." 

You  will  note  from  the  foregoing  that  this  right 
of  navigation  is  limited  to  those  British  subjects 
trading  with  the  Hudson's  Bay  Co.  as  well  as  to 
the  company's  own  servants. 
Yours  truly, 

GUY  CONSTABLE, 
President,  Kootenay  Valley 
Associated  Drainage  Districts. 

TJMany  thanks  to  reader  Constable  for  his 
interesting  historical  commentary  on  the 
rights  possessed  by  British  subjects  to  navi- 
gate the  Columbia  River. — Ed. 

Interest  Abroad  Continues 

BRNO  19,  June  1947. 

GENTLEMEN  :  I  have  subscribed  to  RECLAMATION 
ERA  for  a  year  and  I  have  received  the  numbers 
from  May  1946  to  April  1947,  with  exception  of 
the  June  number,  which  has  not  reached  me. 

To  complete  your  worthy  magazine  I  beg  you  to 
send  me  the  missing  number  of  June  1946. 

The  subscription  of  $1.50  for  the  next  year  of 
the  RECLAMATION  ERA  beginning  with  the  number 
May  1947  I  shall  send  you  in  a  short  time  through 
my  son: 

Jan  Bazant,  Jojutla  55,  Mexico,  D.  F. 
Yours  very  truly, 

JAN  BAZANT 

Professor  Techn.  College, 
Brno,  Veveri  95,  Czechoslovakia. 


Engineer  Jackson 

(Continued  from  preceding  page) 

enough  attraction  for  him  to  make  his  working 
career  in  this  part  of  the  country. 

After  his  survey  job  for  the  Bureau  on  the 
Colorado  River,  in  1922,  he  transferred  to  the 
Umatilla  Rapids  in  Oregon,  working  on  the  loca- 
tion of  the  canal.  The  following  year,  1924-25, 
was  spent  with  the  Forest  Service,  his  only  break 
in  service  with  the  Bureau.  Back  again  to  rec- 
lamation, he  worked  in  Berkeley,  Calif.,  and 
Ellensburg,  Wash.  The  years  from  1929  to  1935 
found  him  on  preliminary  work  and  construction 
at  Hoover  Dam,  after  which  he  transferred  to  the 
Ail-American  Canal  at  Yuma,  Ariz.,  until  1938. 
Next  came  Shasta  Dam  at  Redding,  Calif.,  where 
he  spent  6  years  before  returning  to  the  Boulder 
Canyon  project. 

Flipping  his  cigarette  over  the  parapet  and 
shielding  his  eyes  from  the  glare  of  the  desert  sun 
on  the  face  of  the  dam,  Jack  murmured  with  feel- 
ing, "There  may  be  mightier  and  bigger  dams 
built,  but  she's  the  baby  that'll  show  'em  how! 

"In  1929  I  came  out  here  again  on  preliminary 
\\ork  which  was  being  supervised  by  'Brig'  Young 
(Chief  Engineer  Walker  R.  Young).  I  have  good 
ri-u-iiN  in  K UN  inber  the  famous  incident  about 
Ending  diamonds  in  the  canyon.  As  a  matter  of 
fact,  I  was  working  on  the  shift  that  found  the 
diamond  drill  bit,  looking  exactly  the  same  as  it 
did  the  day  it  was  lost,  and  none  the  worse  for  its 
Irn-yar  bath.  (Editor's  note:  see  July  Reclama- 
tion Era,  p.  162.) 

"In  1930  the  site  of  the  early  construction  camp 
'Rag  Town'  was  picked  out  and  in  1931  the  first 
contract  of  the  Boulder  Canyon  project  was 
let  ...  the  building  of  a  road  between  the  new 
campsite  and  the  damsite.  I  was  resident  engineer 
on  this  contract  and  occupied  one  of  the  first 
twelve  houses  built  in  Boulder  City  by  the  Bureau 
for  its  employees.  Dave  Armstrong  is  the  only 
other  employee  now  here  who  moved  into  the  first 
of  those  houses." 

We  walked  back  to  the  car  to  drive  through  the 


vehicular  tunnel  which  makes  it  possible  to  get 
equipment  and  supplies  to  the  power  plant  with- 
out using  the  150-ton  carriage  which  swings  from 
the  high  line  hundreds  of  feet  above  the  power 
plant. 

I  was  surprised  to  find  the  tunnel  nearly  a  half 
mile  long  and  to  learn  that  there  are  approximately 
90  tunnels  honeycombing  the  dam  and  its  abut- 
ments, one  of  which  runs  under  the  darn  through 
the  original  rock. 

Our  time  growing  short,  we  started  back  to 
Boulder  City  along  the  road  familiar  to  all  those 
who  have  visited  the  dam.  Snatches  of  conversa- 
tion from  Jack  gave  me  a  series  of  pictures  not  so 
familiar  ...  of  the  bighorn  mountain  sheep  which 
could  be  seen  in  the  cool  of  the  evening  in  the 
early  days  ...  of  the  old  mine  which  a  pros- 
pector had  worked  as  far  back  as  1880  ...  of  the 
burro  trail  to  the  river  ...  of  the  silver  and  cop- 
per strain  believed  to  be  in  the  hills  through  which 
the  road  ran  ...  of  the  hill  in  Sullivan's  Gulch 
where  the  Indians  mined  turquoise  ...  of  the 
pure  alum  to  be  found  in  the  hills  .  .  .  and  the 
tracks  of  one  of  the  busiest  railroads  in  the  country 
from  1930  to  1935  during  the  construction  of  the 
dam. 

I  saw  the  achievement  of  Hoover  Dam  in  the 
comparatively  short  years  from  the  time  Jack  had 
worked  with  a  small  crew  in  the  hills,  with  not  so 
much  at  50  feet  of  rope  to  start  operations,  to  the 
present  magnificent  structure. 

Tom  O'Neil,  who  is  on  the  janitorial  staff  of  the 
Bureau,  and  Jack  are  the  only  remaining  members 
of  that  early  group  still  employed  by  the  project. 
Tom  was  a  cook  for  the  first  crews,  and  according 
to  Jack,  "a  darn  good  cook  at  that." 

The  bronze  tablet,  which  stands  at  the  entrance 
of  the  Arizona  elevator  tower  commemorating 
the  original  field  staff,  lists  the  name  of  C.  M. 
Jackson,  the  last  engineer  left  of  that  staff  in  the 
Boulder  Canyon  project.  With  his  departure, 
Boulder  City  will  be  minus  a  colorful  personal- 
ity, but  he  leaves  many  traces  of  his  sojourn 
there — enduring  marks  of  engineering  skill  on  the 
structure  of  which  he  is  so  proud — Hoover  Dam. 


ANCIENT 
WATER 
CODES 


— by  Charles  E.  Cone, 

Research  Assistant,  Columbia  Basin 
Commission 

Hammurabi,  sixth  king  of  the  First  Dynasty  of 
Babylon,  reigned  for  55  years  about  2250  B.  C. 
His  elaborate  code  of  laws  dealing  with  many 
angles  of  human  relations  included  some  water 
laws  which  are  significant  in  our  present  plans  for 
the  use  and  control  of  rivers. 

Hammurabi  gave  men  and  beasts  first  rights  to 
water.  Water  for  household  use  was  second.  Ir- 
rigation was  third;  navigation,  fourth. 

Hammurabi  also  decreed  the  penalties  for  wast- 
ing water  to  the  damage  of  a  neighbor's  crops  or 
property.  Paragraphs  53-56  from  The  Code  of 
Hammurabi  read  as  follows: 

"If  a  man  neglect  to  strengthen  his  dyke  and  do 
not  strengthen  it,  and  a  break  be  made  in  his  dyke 
and  the  water  carry  away  the  farm  land,  the 
man  in  whose  dyke  the  break  has  been  made  shall 
restore  the  grain  which  he  has  damaged. 

"If  he  be  not  able  to  restore  the  grain,  they  shall 
sell  him  and  his  goods,  and  the  farmers  whose 
grain  the  water  has  carried  away  shall  share  (the 
results  of  the  sale) . 

"If  a  man  open  his  canal  for  irrigation  and  neg- 
lect it  and  the  water  carry  away  an  adjacent 
field,  he  shall  measure  out  grain  on  the  basis  of 
the  adjacent  fields. 

"If  a  man  open  up  the  water  and  the  water 
carry  away  the  improvements  of  an  adjacent  field, 
he  shall  measure  out  10  GUR  of  grain  per  GAN." 

About  2000  B.  C.  Queen  Semiramis,  an  As- 
syrian ruler,  extended  her  reclamation  activities 
to  Egypt  as  indicated  by  the  proclamation  on  her 
tomb: 

"I  constrained  the  mighty  river  to  flow  according 
to  my  will  and  led  its  waters  to  fertilize  lands 
that  had  before  been  barren  and  without  inhabi- 
tants." 

Perhaps  some  of  our  modern  statesmen  could 
achieve  political  immortality  by  earning  the  right 
to  make  a  similar  proclamation. 


— by  Fanny  R.  Connolly, 

Region  III,  Boulder  Canyon  Project 
Boulder  City,  Nev. 

The  author  is  compensation  clerk  with  the 
Bureau  of  Reclamation,  in  the  safety  office  of  the 
Boulder  Canyon  project  in  Boulder  City,  Nev. 
She  worked  2  years  for  the  "Detroit  Times"  and 
spent  10  years  as  personal  secretary  to  Walter  P. 
Chrysler.  Coming  West  with  her  family  because 
of  the  health  of  her  daughter,  she  received  her 
first  appointment  in  Government  work  in  1945, 
being  reports  officer  at  Poston,  Ariz.,  a  W .  R.  A. 
Japanese  relocation  camp.  After  the  liquidation 
of  that  center,  she  was  transferred  to  the  Boulder 
Canyon  project.  Her  duties  include  the  publish- 
ing of  an  18-page  mimeographed  monthly  maga- 
zine, the  "Safety  News,"  for  which  this  article  was 
originally  written.  She  was  born  July  18,  1905,  in 
Brooklyn,  N.  Y.,  and  now  lives  at  1333  Denver 
Street,  Boulder  City,  Nev.,  with  her  husband  and 
two  children. 
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Builders  of  a  Nation 


There  is  a  common  bond  between  the  Bureau  of 
Reclamation  and  the  workmen  of  America. 
For  without  the  skilled  help  of  the  men  operat- 
ing the  bulldozers  and  draglines  and  the  men  on 
the  factory  production  lines,  such  magnificent 
structures  as  Hoover,  Shasta,  and  Coulee  Dams 
would  have  remained  blueprints  on  engineering 
drafting  boards. 


by  KENNETH  MARKWELL, 

A*M»tunt  C-ommisMoner. 


The  following  article  is  based  on  an  ad- 
dress prepared  by  Mr.  Markwell  and  pre- 
sented by  Glenn  D.  Thompson,  chief 
personnel  officer  of  the  Bureau  of  Recla- 
mation, before  the  American  Federation  of 
Labor  Council,  on  Tuesday,  July  8,  in 
Washington,  D.  C. 


Photo  by  Stanley  Raimuufn,  Rtfion  I 

rhatttr  of  jackhammrn — pn-lnili-  to  Catcade  Dam,  Idaho 


Approximately  100  of  our  projects  now 
constructed  or  being  built  in  the  17  western 
States,  where  water  is  the  measure  of  pros- 
I'l-rily,  represent  the  combined  efforts  of 
men  in  the  Middlewest,  tin-  Smth.  tin-  I.H-I. 
West,  and  the  South.  Although  these  ir- 
rigation and  multiple-purpose  projects  are 
located  in  the  West,  their  construction 
creates  job  opportunities  from  Maine  to 
California. 

For  «-\rr\  man  on  thr  con-true  linn  site 
there  are  several  helpers  thousands  of  miles 
away.  The  off-site  workers  produrr  the 
materials  needed  for  building.  They  manu- 
facture such  basic  products  as  iron  and 
steel,  cement,  electrical  equipment  and  sup- 
jilii--,  foundry  and  machine  shop  prixlin  I- 
too  numerous  to  list.  Much  of  this  work 
i«  donr  in  the  31  Stales  otil-uli-  of  thr  17 
irrigation  States  of  the  West. 

These  supplies  from  thrir  beginnings  as 
raw  materials,  their  transportation  to  tin- 
factory  for  fabrication,  thrir  processing, 
and  again  their  transportation  i<>  thr  plarr 
whrrr  thry  arc  used,  require  thousands  of 
man-hours  of  labor  in  mines,  forests  and 


factories,  and  in  transportation,  distribu- 
tion, and  administration. 

The  start  of  one  of  our  projects  in  Ari- 
zona, or  California,  the  State  of  Washing- 
ton, or  in  one  of  the  other  States  where  Rec- 
lamation since  1902  has  been  responsible 
for  water  conservation  and  use,  sets  up  a 
chain  of  employment  that  produces  eco- 
nomic reactions  across  the  continent. 

CrosH-Counlry  Combine 

We  can  visit  almost  any  part  of  the 
United  States  and  find  workers  turning  out 
materials  for  dam,  canal,  and  power-plant 
<  oii-iruction.  To  cite  only  a  few  emnptM 
we  find  mm  in  Ni-w  York  Slate  making 
cranes;  perhaps  for  placing  mm  n-i.-  Mork- 
in  a  dam  now  rising  from  a  weM'-tn  mrr 
l»il.  In  Baltimore.  Md..  as  well  as  in 
Alabama  and  Indiana,  they  are  fabricating 
high-pressure  gates  and  valve--  to  operate 
irrigation  distribution  systems.  Workmen 
in  the  New  Knglmid  States  are  producing 
••sorted  electrical  r<|iii|>inrn!  which  will 
travel  far  before  it  is  put  to  use  for  tin-  ht-i 
time. 


Generators  come  from  Milwaukee.  Then 
in  Virginia  they  make  hydraulic  turbines. 
Ohio  and  Indiana  supply  road  machinery 
and  draglines.  The  mines  of  Colorado. 
Ohio,  and  Pennsylvania  turn  out  coal,  and 
the  Mesabi  Range  of  Minnesota  produces 
the  iron  for  building  many  Reclamation 
-tincturr-  in  the  West.  The  South  yields 
cotton  for  making  tarpaulin  and  miles  of 
wire  braiding.  Lumber  also  comes  from 
tin-  South  as  well  as  from  Washington  State 
and  Oregon.  Subcontracts  for  special  cast- 
ings are  filled  in  the  Southeast,  and  orders 
for  iron  and  steel  fabrication  are  deliw-n-il 
by  the  Middle  Atlantic  States. 

Thus  workmen  from  every  part  of 
\im-rira  rontriluilc  their  part  to  the  con- 
duction of  great  irrigation  and  power 
projects  that  are  laying  the  foundation-  in 
fertile  river  basins  for  the  increasing  secur- 
ity of  the  Nation. 

Completion  of  Reclamation  projects  does 
not  mean  the  end  of  rm|>lo\  ment  opportuni- 
Rather  it  is  just  the  beginning.  For 
then-  are  jobs  on  new  irrigated  farms — 
(.inn-  whi-ir  veterans  are  anxious  to  settle 
and  rear  their  families  there  are  new  open- 
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ings  for  business  and  professional  people  in 
communities  serving  these  rural  homes — 
doctors,  lawyers,  dentists,  school  teachers, 
home-town  merchants — all  of  these  are 
needed  with  the  growth  of  Western  popula- 
tion. There  are  jobs  in  food  processing 
plants  and  in  other  industries  in  towns  that 
thrive  with  the  development  of  low-cost 
power. 

What  of  the  rest  of  the  country?  Here, 
too,  employment  increases  even  after 
Reclamation  projects  are  completed.  The 
farmer  can  buy  what  he  needs  with  money 
from  his  crops — and  he  makes  good 
money — last  year,  farmers  on  5  million 
acres  of  land  irrigated  by  Reclamation- 
served  projects  produced  12  million  tons 
of  food  and  fiber  crops  worth  a  half  billion 
dollars.  This  amount  for  1  years'  crops, 
incidentally,  is  far  greater  than  the  cost  of 
irrigation  facilities  serving  the  lands. 

What  happens  to  Western  dollars? 
Many  of  these  silver  cartwheels  roll  east- 
ward where  they  are  exchanged  for  tractors 
and  refrigerators  and  other  farming  and 
household  equipment.  This  is  a  reciprocal 
type  of  prosperity  that  helps  America.  It  is 
an  example  of  one  part  of  the  Nation  bul- 
warking the  other  parts  and  the  whole 
benefiting  by  the  solidarity  of  the  structure. 
I  do  not  mean  to  imply  that  we  are  in  the 
business  of  creating  jobs.  Employment  op- 
portunities are  a  result  rather  than  a  reason 
for  Reclamation  construction.  Our  job  is 
to  see  that  the  Western  farmer  gets  water  to 
grow  crops.  The  primary  purpose  of  the 
Bureau  of  Reclamation  is  the  conservation 
of  water  and  land  resources  to  turn  non- 
productive lands  into  wealth-producing, 
tax-bearing  communities  and  self-support- 
ing farms  for  veterans  and  others.  Because 
of  its  long-range  view,  our  program  is  an 
economic  stabilizer  instead  of  a  stop  gap 
for  a  possible  depression  period. 

In  addition  to  supplying  irrigation  water, 
hydroelectric  power.  Hood  control,  naviga- 
tion improvement,  recreational  benefits  arid 
other  multiple  purposes  of  a  project,  the 
results  from  Reclamation  include  not  only 
good  homes  and  jobs,  but  better  nutrition 
lor  the  Nation. 

People  in  the  East  would  be  hard  put  for 
winter  vegetables  and  fruits  were  it  not  for 
the  shipments  of  lettuce,  tomatoes,  and 
citrus  fruits  from  the  winter  gardens  of  the 
West.  The  supply  of  meat  in  the  national 
market  may  rise  and  fall  with  the  produc- 
tion of  alfalfa  hay  and  sugar  beets  on  irri- 
gated farm  lands.  Sugar  beets  not  only 
yield  large  quantities  of  domestic  sugar  but 
their  tops  and  pulp  are  valuable  stock  feed. 
It  is  indeed  a  miracle  that  a  part  of  the 
country  which  was  once  labeled  as  "The 
Great  American  Desert"  is  now  one  of  our 
greatest  food  producing  centers.  Irriga- 
tion has  wrought  the  change. 

I  have  mentioned  that  irrigation  is  the 
first  purpose  of  a  Reclamation  project. 
Power,  a  corollary  development,  has  a  spe- 
cial place  in  each  of  the  Reclamation  river 
basin  designs,  such  as  the  Columbia,  the 
Missouri,  the  Colorado.  Power  also  has  a 
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Pliolo  by  F.  B.  Pomeroy.  Region  I 

Eastern    product    being    unloaded    at    Grand 

Coulee  Dam,   where   this  water  wheel  from 

Newport    Pietcs,    Va.,    will    drive    the    world's 

largest  hydroelectric  generator. 

place  in  some  20  more  major  plans  now  in 
the  blueprint  stage.  River  power  not  only 
pumps  water,  lights  homes,  eases  the 
drudgery  of  farm  life,  and  spark-plugs  in- 
dustry, but  in  so  doing  it  makes  itself  a  very 
valuable  financial  asset  to  Uncle  Sam. 
The  sale  of  low-cost  power  pays  all  power 
construction  costs  and  helps  to  pay  irriga- 
tion costs  of  a  project.  This  salability  of 
power  consequently  lowers  the  cost  of  water 
to  the  irrigationist. 

Sharing  Dividends 

Reclamation  projects  are  not  give-away 
propositions.  Under  the  law,  the  cost  of 
irrigation  and  power  works — that  is,  the 
money  advanced  by  the  Federal  Govern- 
ment through  appropriations — must  be  re- 
paid to  the  Treasury.  Power  rates  are 
established  so  that  the  cost  of  the  power 
development  is  returned  to  the  Treasury 
with  interest  at  3  percent.  Also  irrigation 
costs  that  are  beyond  the  repayment  ability 
of  the  irrigation  water  user  are  returned 
from  power  revenues.  Under  our  present 
laws,  the  interest  paid  for  the  Government 
money  on  the  power  investment  may  be  ap- 
plied to  the  irrigation  cost  if  needed.  This 
is  right  and  proper  because  the  indirect 
benefits  to  the  Nation  from  the  land  made 
highly  productive  by  irrigation  far  ex- 
ceed the  costs.  Navigation  and  flood  con- 
trol features,  of  course,  are  not  directly 
reimbursable  to  the  Treasury. 

In  the  East,  it  is  hard  to  realize  that 
there  are  parts  of  the  country  where  rain- 
fall is  not  plentiful  or  well-distributed 
throughout  the  crop-growing  season. 
Without  water-conservation  projects,  the 
natural  resources  of  one-third  of  our  coun- 
try would  remain  undeveloped  with  a  con- 
sequent loss  of  markets,  of  employment 


opportunities,  and  taxable  wealth  for  the 
Nation. 

Of  the  750  million  acres  in  the  West,  21 
million  acres  are  now  irrigated.  Only  about 
half  of  these  irrigated  acres  have  enough 
water.  It  is  estimated  that  our  western  riv- 
ers and  tributary  streams  can  supply  suf- 
ficient water  to  irrigate  an  additional  22 
million  new  acres  and  to  provide  additional 
water  for  the  11  million  acres  now  inade- 
quately served. 

Unfortunately,  we  will  never  be  able  to 
develop  and  irrigate  more  than  6  percent 
of  the  West  because  there  isn't  enough  water 
to  go  around.  It  is  a  case  of  trying  to  make 
a  fair  apportionment  so  that  more  people 
will  have  a  chance  for  prosperity.  That  is 
basic  in  the  Reclamation  creed — conserva- 
tion and  wise  use  of  water  for  the  benefit 
•of  the  greatest  number  of  people. 

This  policy  of  trying  to  serve  the  people 
also  applies  to  power.  So  long  as  the  Gov- 
ernment sells  hydroelectric  energy  over 
Federally  built  transmission  lines  to  the  con- 
sumer, there  is  the  assurance  of  the  little 
man  getting  the  power  he  needs  and  at  a 
very  reasonable  cost. 

Forty-five  years  of  Reclamation  have 
proved  the  worth  of  building  projects  for 
the  people.  We  have  a  good  foundation  for 
future  building.  We  need  everyone,  especi- 
ally the  workmen  of  America,  to  help  us  roll 
forward. 


More  Money  for  Missouri  Basin 

When  President  Truman  signed  H.  R. 
4347  on  July  31,  the  bill  providing  for  sup- 
plemental appropriations  during  the  fiscal 
year  of  1948.  an  additional  $6,400,000  was 
made  available  for  Bureau  of  Reclamation 
construction  in  the  Missouri  Basin. 

These  funds  will  be  used  to  step  up  con- 
struction on  2  dams  now  under  way  and 
to  initiate  early  construction  on  11  others. 
The  13  locations,  and  the  amounts  appro- 
priated for  work  on  each  under  the  terms  of 
the  bill  are  as  follows: 

Bixby,  S.  Dak.,  $500,000;  Bonny,  Colo., 
$800,000;  Boysen,  Wyo.,  $700,000;  Can- 
nonball,  N.  Dak..  $400,000;  Cedar  Bluff, 
Kans..  $900,000;  Culbertson,  Nebr.,  $300,- 
000;  Enders,  Nebr.,  $700.000;  Heart  River, 
N.  Dak.,  $400,000  (for  Heart  Butte  and 
Dickinson  Dams)  ;  Keyhole,  Wyo.,  $200,- 
000;  Moorehead.  Mont.,  $900,000;  Nar- 
rows, Colo.,  $300.000  and  Shadehill,  S. 
Dak.,  $300,000. 

In  his  message  to  Congress  requesting 
funds  for  flood  control,  President  Truman 
said: 

Vast  areas  of  the  most  productive  sections  of 
the  Missouri  and  upper  Mississippi  River  Valleys 
have  been  subjected  to  a  series  of  the  most  de- 
structive floods  in  our  history.  Measures  for  flood 
control  should  be  integrated  with  plans  for  the 
use  and  conservation  of  water  resources  for  other 
purposes.  This  will  insure  maximum  control  of 
floods  at  the  least  cost  and  will  permit  the  full 
utilization  of  water  resources  in  the  development 
of  this  vast  region. 
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Sprinkler  Irrigation  in  the  Willamette  Valley 


Man-made  rain  its  produced  scientifically,  on  schedule,  and  according 
to  specification  in  this  section  of  Oregon. 


by  K.  W.  Sawyer,  Manager,  Agricultural  Department,  Portland  Chamber  nf  Commerce 


Several  weeks  ago,  Weather  Bureau  offi- 
cials, with  the  aid  of  airplanes  and  "dry 
in-."  created  an  artificial  snow  storm  over 
an  area  a  few  miles  east  of  Portland,  Oreg. 
Farmers,  with  the  aid  of  agricultural  en- 
gineers and  equipment  manufacturers,  have 
IH-I-M  creating  artificial  rain  over  Willamette 
Valley  farms  for  the  past  15  years.  The 
man-made  snow  -im  m  was  purely  a  matter 
..I  experimentation.  Man-made  rain  is  no 
longer  a  matter  of  experimentation — it  is 
an  accompli>hed  fact — -practiced  regularly 
on  approximately  45,000  acres  of  Willam- 
ette Valley  land. 

Oregonians  are  referred  to  the  Nation 
over  as  "Webfeet."  This  gives  the  impres- 
-ii. M  of  continual  rain — an  impression  that 
is  not  entirely  true.  Annual  precipitation 
averages  about  40  inches  throughout  the 
Willamette  Valley  in  western  Oregon.  The 
hk'hr-t  |>ii-i  ifiitalion  is  recorded  through- 
out thr  winter  months.  While  spring  and 
fall  recordings  are  considerably  lower,  the 
maximum  low  is  recorded  during  the  -um- 
mer.  During  the  growing  season,  from 
Mav  to  October,  there  fall*  only  about  9 
UK  he-,  of  rain.  In  llie  month-  of  June  to 

>e|i|.  mix  r.    lln-le    I-    olllx     .llnilll    3    incite-    of 

rain.     It  i-  during  the-*-  .'{  drx   MM. nth-  that 
farmer*  must  turn  on  their  artificial  rain  if 
they   are  to   gr.iw    certain   high-value,    in 
teii.i\e  •  rops,  and  if  they  are  to  grt  maxi- 
mum >irld  ami  i|uality  of  MHIIC  extrusive 

.  mi 

The  Bureau  of  Reclamation  bulletin 
"Farmer'*  Irrigation  Guide"  devotes  Mime 
40  I>«ge»  to  an  explanation  of  irrigation 
methods  and  practices  m»-i  widclx  n-i  .1  ..n 
reclamation  pi  I  he«-  m.th..il-  arr: 

la  I  corrugation  or  furrow.  I  /<  i  border  or 
strip,  and  in  ridgr  or  l>rd  s>»lrm».  Thr 
ImlleiiM  >i>ti<  hull  -  li\  listing  K  sound  rule. 
In  follow.  in> lulling  among  other-  tin-  rule: 
"Irrigate  \mir  imp.  ilon'l  drown  it.  < 
trol  thr  walrr  How.  don't  Irarh  or  erode  your 
I  hc««-  methr.d-  of  irrigation  presup- 


pose an  adequate  volume  of  water  above  the 
land  to  be  irrigated,  or  in  other  words,  an 
extensive  canal  system,  and  land  reasonably 
level  to  permit  surface  irrigation. 

Right  where  this  bulletin  stops  is  where 
sprinkler  irrigation,  as  practiced  in  the  Wil- 
lamette Valley,  starts.  There  are  no  canals 
to  carry  water  to  the  land;  the  source  is 
from  streams,  ponds,  or  wells,  always  be- 
low the  level  of  the  land  to  be  irrigated. 
Often  the  volume  of  water  is  limited  and 
the  land  is  too  uneven  to  permit  economical 
leveling  for  surface  irrigation.  Advantages 
over  surface  irrigation  may  be  listed  as 
follows: 

(1)  More  efficient  use  of  water — saves 
one-half  to  two-thirds  of  the  water  other- 


\\  i-e  nei  e  — arx. 


(2)   Complete  control   of   water   at   all 
times,  eliminating  leaching  and  erosion. 


Tile  Bureau  of  Reclamation  i-  analyzing 
the  development  of  sprinkler  ami  pipe  irri- 
gation and  in  now  studying  the  types  best 
suited  to  serve  iU  projects  in  the  western 
Stale*. 

On  •  XI-IIMH  projects  water  may  be 
pumped  In  thr  higher  laiul-  for  pipe  de- 
livery, thus  Mipplrmrnting  thr  supply  to 
land  served  by  gravity  from  ..|..  n  canals 
and  laterals.  Pipe  irrigation  may  rr-uli 
in  substantial  savings  from  seepage.  In 
addition,  sprinkler  irrigation  ran  br  u-ed 
to  irrigate  land*  within  a  farm  that  are 
impractical  to  irrigate  by  gravity  from 
open  canal*  and  lateral-,  -in  h  ax  lands 
with  a  rolling  terrain  which  may  br  irri- 
gated by  «prinklrr«  without  leveling  thr 
land  ami  >li-liirlmin  the  t..|».>il 

Thr  Burrau  will  rrport  on  both  portable 
and  permanent  |>i|»  -»-t.in-  Information 
will  IK-  rollerird  on  installation  and  opera- 
tion rosin,  labor  requirements  lor  opera- 
tion. iiiiinpiriK  requirements,  useful  -.-MI..- 
life,  application  rain  and  watrr  supply 
rrquitrmrnls  lor  various  .oil.  and  <i"|-. 
-prinklrr  efiVrl«  on  "oils  ami  rrop«.  walrr 
savings,  evaporation  losses,  and  lay  mil. 
and  operation  data  of  surrrssful  system*. 


(3)  Uniform  application  of  water  over 
an  entire  field  regardless  of  soil  type  or 
topography. 

(4)  No  expensive  leveling  or  grading. 

(5)  No  ridges,  rills,  or  ditches  to  farm 
over  or  around. 

Proponents  of  sprinkler  irrigation  feel 
that  its  advantages  will  result  in  its  wide 
use  on  reclamation  projects — especially 
where  water  supply  is  limited  and  \\ln-n- 
soil  type  and  topography  make  complete 
control  necessary.  ( (liters  w  ill  contend  that 
power  and  equipment  costs  make  it  imprac- 
tical. However,  it  is  not  the  purpose  of  this 
article  to  argue  the  merits  or  demerits  of 
either  sx  strut. 

A  wide  variety  of  field  crops  and  fruits 
adapted  to  the  temperate  zone  have  been 
grown  in  the  Willamette  Valley  for  the  past 
century.  A  stable  and  highly  diversified 
agriculture  has  developed  without  irriga- 
tion. Why,  then,  should  farmers  expend 
money  and  labor  to  irrigate?  Those  3  drx 
months,  while  being  ideal  to  mature  and 
harvest  certain  crops,  make  it  impractical 
or  impossible  to  grow  other  crops.  Crops 
which  could  not  !«•  grown  MICI  c--fnllv  arr, 
for  the  most  part,  those  which  produce  a 
high  per  acre  return.  Two  in  particular — 
ladino  clover  and  improxi-d  grass  pas- 
tures— have  been  badly  needed  by  the  dairy 
iniln-ii\.  This  is  where  progress  was  made 
hack  in  the  early  1930's.  It  was  at  about 
that  time  that  the  Oregon  Slate  College  be- 
came active  in  promoting  -|>rinklrr  irriga- 
tion for  pastures.  It  was  also  at  about  that 
lime  that  equipment  manufacturers  -tarted 
making  improvement-  resulting  in  greater 
i  lin  ii-ni  \  of  pumps  and  entire  systems. 
Latest  improxrmeiil-  arr  light  aluminum 
l'i|«-  with  -elf  I.. i  km-  couplings,  and 
-I'linU'i  heads  designed  for  the  partic- 
ular joh. 

\iionlin-j  in  latest  estimates,  there  arc 
a|i|>roximalclx  fiO.lMNI  acre*  of  irrigated 
land  in  the  Willamette  Vallcx  with  three- 
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Sprinkler  system  in  action.      In  the  foreground — summer  squash;  center — land  being  readied  for  lettuce;  background — cucumbers. 


fourths,  or  45,000  acres  of  the  total,  under 
sprinklers.  Wartime  scarcity  of  materials 
and  labor  brought  the  program  to  a  virtual 
standstill.  At  the  present  time,  equipment 
is  coming  into  good  supply  and  acreage  is 
expanding  rapidly.  To  predict  a  stopping 
point  in  this  development  would  be  pure 
speculation.  However,  there  are  certain 
factors  which  will  have  their  effect  on  ulti- 
mate total  acreage. 

Plenty   of   Water 

It  has  been  estimated  that  water  is  avail- 
able for  upwards  of  100,000  acres  without 
benefit  of  storage  or  distribution  facilities. 
Therefore,  water  supply  is  not  an  immedi- 
ate limiting  factor,  except  as  it  applies  to 
a  particular  tract  of  land. 

Approximately  one-third  of  the  total 
acreage  is  devoted  to  ladino  clover  and  im- 
proved grass  pastures;  one-third  to  vege- 
table crops  for  processing;  one-third  to 
various  specialty  crops  and  extensive  field 
crops. 

The  current  outlook  for  dairy  products 
seems  to  warrant  any  expansion  that  can 
reasonably  be  expected.  Up  to  three  cows 
per  acre  can  be  carried  on  good  irrigated 
pasture.  Production  can  be  maintained  at 
a  high  level  throughout  the  pasture  season. 
One  cow  for  each  3  acres  is  about  the  limit 
without  irrigation.  Therefore,  a  substan- 
tial increase  in  irrigated  pasture  can  be 
expected. 

The  one-third  of  the  total  acreage  which 
is  devoted  to  vegetable  crops  for  processing 
is  the  basis  for  a  multi-million-dollar  food 
canning  and  freezing  industry.  Green 
beans,  sweet  corn,  beets,  and  carrots,  are 
the  major  crops  in  their  order  of  impor- 
tance. The  volume  of  such  products  which 
can  be  absorbed  by  the  market  at  fair  prices 
seems  to  impose  a  limiting  factor  on  ex- 
pansion of  acreage  devoted  to  these  crops. 


As  to  the  other  one-third,  devoted  to 
specialty  crops,  fruit  crops,  nuts,  and  some 
extensive  field  crops,  future  development  of 
sprinkler  irrigation  seems  to  become  a  mat- 
ter of  economics.  With  the  possible  excep- 
tion of  mint  for  oil  and  a  few  others,  most 
crops  in  this  group  can  be  grown  without 
irrigation.  The  amount  and  value  of  crop 
increase  due  to  irrigation,  weighed  against 
its  cost,  will  determine  the  extent  of  acre- 
age increase. 

Regardless  of  these  factors,  the  rain 
makers,  during  1947,  will  probably  have 
their  biggest  year  to  date. 

While  sprinkler  irrigation  is  way  past 
the  experimental  stage,  it  is  far  from  being 
standardized.  In  fact,  it  never  can  be 
standardized  so  that  a  farmer  can  go  to 
his  dealer,  purchase  and  take  home  a  system 
to  install  on  his  farm.  Every  installation 
must  be  tailored  to  fit  the  job.  Volume  of 
water  available,  acreage  and  kind  of  crop 
to  be  covered,  total  lift,  and  other  factors 
must  be  carefully  determined  to  do  the 
"tailoring"  job.  The  equipment  manufac- 
turer or  distributor,  electric-power  com- 
panies, and  county  agricultural  agent  offices 
are  all  qualified,  ready  and  willing  to  pro- 
vide the  essential  technical  help. 

Individual   Ownership 

Each  system  is  purchased,  owned,  and 
operated  by  the  individual  farmer — there 
being  no  district  organization  involved. 
No  one  can  deny  the  fact  that  it  is  expensive 
to  install  such  systems;  but  so  is  it  expen- 
sive to  build  canals,  level  land,  and  lay  out 
surface  irrigation  systems.  Costs  will 
range  from  $50  per  acre  for  an  ideal  situ- 
ation to  as  much  as  $100  or  more — depend- 
ing upon  the  factors  involved  and  whether 
the  farmer  wants  and  can  afford  the  very 
best  type  of  installation.  Therefore,  a  sys- 
tem to  irrigate  30  acres  might  cost  $1,500 


to  $3,000  or  more.  The  crop  to  be  irri- 
gated will  also  have  an  effect  on  costs.  A 
system  which  would  prove  satisfactory  for 
pasture  where  it  can  be  operated  continu- 
ously throughout  the  season,  might  not  be 
at  all  satisfactory  for  intensive  vegetable 
crops  where  a  larger  volume  of  water  is 
necessary  so  as  to  get  over  the  field  quickly. 
A  trip  through  the  Willamette  Valley 
during  the  coming  summer  will  reveal  local 
"showers"  falling  without  a  cloud  in  the 
sky;  tons  of  water  flowing  up  hill  to  be 
spread  through  whirling  sprinklers;  and 
crops,  untouched  by  drought,  yielding  six 
times  more  than  adjacent  fields.  Artificial 
rain  no  longer  has  to  be  "sold"  to  farmers 
of  this  area.  It  is  an  important  factor  in 
our  highly  diversified  and  rapidly  expand- 
ing agricultural  economy. 

The  author  is  indebted  to  R.  M.  Wade  &  Co., 
Portland,  Oreg.,  for  photographs  and  other  mate- 
rial contributed  for  this  article  and  to  the  Oregon 
State  College  Extension  Service,  Corvallis,  Oreg. 


Lack   of   Precipitation 

A  couple  from  the  East  were  touring 
the  West  one  summer. 

Driving  along  the  road  in  an  irri- 
gated district  they  noticed  a  farmer 
throwing  buckets  of  water  out  of  a 
barrel  onto  the  roof  of  his  house. 
They  stopped  and  watched  this  un- 
seemly procedure  in  amazement.  Fi- 
nally their  curiosity  got  the  best  of 
them  and  they  walked  to  the  farm- 
house. 

"If  you  don't  mind  my  asking," 
said  the  Easterner,  "what  the  Sam  Hill 
are  you  doing  that  for?" 

"Well,  stranger,  I  built  this  here 
house  four  years  ago,  and  I'm  just 
trying  to  find  out  if  the  roof  leaks." 
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Reclamation's  Construction  Program 


Irrigation  waler  for  192,000  Additional 
.11  if-  of  Western  farm  lands  and  an  increase 
of  574.000  kilowatts  in  hydropower  capacity 
is  the  goal  of  the  fiscal  year  1948  Bureau 
of  Reclamation  work  program.  Commis- 
-inner  of  Reclamation  Michael  W.  Straus 
announced  after  a  5-day  programming  con- 
ference of  top-ranking  Bureau  officials  at 
Salt  Lake  City.  Secretary  of  the  Interior 
J.  A.  Krug  participated  in  the  conference. 

\t-arl\  ."ill.OOO  acres  of  public  lands  are 
expected  to  be  opened  for  settlement  and 
other  settlement  opportunities,  will  be  avail- 
able on  privati-K  owned  lands. 

Adjusted  to  appropriations  recently  made 
b\  the  Congress,  the  1948  construction 
schedule  is  the  first  leg  on  a  Bureau  of 
Reclamation  program  to  push  authorized 
projects  to  the  point  where  by  1954  irri- 
gation water  can  be  supplied  to  3.875.000 
additional  acres  of  land  which  constitute 
about  40,000  farms,  and  new  capacity  of 
2.250,000  kilowatts  of  hydropower  will  re- 
installed. 

The  Reclamation  construction  program 
in  17  Western  States  for  the  fiscal  year 
ending  June  30.  1948,  amounting  to  8195,- 
000,000.  will  operate  on  a  "full  speed 
ahead"  schedule  to  use  most  efficient  I  \  tin- 
available  funds,  the  Commissioner  said. 


Full-year  construction  is  forecast  on  all 
but  five  major  projects  during  the  current 
fiscal  year.  The  appropriations  plus  carry  - 
over  of  1947  funds  on  these — Columbia 
Basin  and  Yakima-Roza  in  Washington. 
Colorado-Big  Thompson  in  Colorado.  Davis 
Dam  on  the  Arizona-Nevada  border  and 
Central  Valley  in  California — will  be  in- 
sufficient to  meet  anticipated  earnings  by 
contractor-  for  the  full  year  on  contracts 
already  let.  it  was  pointed  out. 

"The  full  prosecution  of  this  program 
will  require  supplemental  appropriations 
amounting  to  $36.(MX).(XX)  early  in  the  next 
session  of  the  Congress,  beginning  in  Janu- 
ary," the  Commissioner  explained. 

Any  carry-over  of  funds  into  1949  fiscal 
year  will  be  due  to  certain  projects  where 
local  conditions  may  make  it  uneconomical 
or  impossible  to  carry  construction  for- 
ward. 

Reclamation  funds  are  appropriated  to 
definite  projects,  it  was  explained,  and  they 
cannot  be  interchanged  among  the  projects. 
This  may  create  a  situation  of  a  deficiency 
of  funds  on  some  projects  and  carry-over 
on  others,  it  was  pointed  out.  Furthermore, 
allocations  for  specific  projects  or  features 
of  projects  may  be  adjusted  in  order  to  con- 
form with  construction  progress. 


In  conjunction  w  ith  the  1948  construction 
program,  27  repayment  contracts  with  irri- 
gators  arc  scheduled  to  be  worked  out.  A 
major  problem  in  programming  the  con- 
struction schedule-  \\;i-  created  l>\  the  limi- 
tation placed  in  the  appropriation  act  on 
personnel  engaged  in  design  and  specifica- 
tion work  in  the  |)cn\er  engineering  offices. 
This  makes  necessnrx  delegation  of  certain 
design  and  specification  functions  to  proj- 
Mte)  "itli  lo--  of  time  and  additional  ex- 
pense. Another  limitation  on  force  account 
work,  the  Commissioner  said,  will  sharply 
curtail  activity  in  certain  cases  win-re  the 
normal  contracts  cannot  be  readily  used. 

In  the  Missouri  River  Basin,  in  addi- 
tion to  dam  construction,  irrigation  fea- 
tures will  be  continued  under  the  regular 
appropriation  act.  In  addition,  s  I.JKHI.IKK* 
will  be  available  to  complete  detailed  imcs- 
tigations  and  preconstruction  work  to  bring 
new  units  to  the  construction  stage  in  the 
Basin.  The  Missouri  Basin  program  also 
includes  $2.600,000  for  construction  of 
transmission  lines  to  deliver  power  to  con- 
struction sites  and  to  publicly  owned  power 
users  in  critical  power  areas. 

The  $195,000,000  program  includes,  in 
round  figures,  construction  expenditures 
for  the  following  major  items: 


REGION  I  (HEADQUARTERS,  BOISE,  IDAHO) 

Idaho 

\MIKK-MN  K\N<  n  DAM:  $3370.000;  resume  dam  construction  on  full  -<  ln-,1 
ill.  l"  limit  nf  fund.. 

Hot.  i.  I'HOJMT.  I'oi.ni  DIM-ION:  $4,175,000;  construction  on  Cascade 
Dim  and  clearing  of  reservoir  nite;  canal  and  laterals  construction. 

I.KWISTON  OttnitKDs:  $500.000;  initiate  and  substantially  complete  recon- 
•iriHtion  of  .-M-ting  irrigation  system. 

MIMIHIK*:  $500.000;  con-lriiclion  on  ranal  and  laterals  and  eslahli-h 
farm  unit*. 


-  Wyoming 

I'  MI-  mi-:  $7HO.OOO;  continue  detailed  investigation  and  development 
•Indie*. 

VOTJMM 

Mi  M.RY  H..K-I  DAM:  $2,900,000;  .tart  dam  and  reservoir  construction: 
•ward  turbine  and  generator  contract*. 

Orrgoa 

Di.iiiiTis:  $.1.  HHI.OOO:  continue  i  -tearing  Crane  I'rairir  H.-n\..n  -it.- 
and  construction  of  V.rtli  I  mi  DIW-H.II  mi  -hiding  Wirkiup  Reservoir:  river 
channel  improvement;  ••nn|il<-ir  canal  and  work  on  lateral*.  Knicrgi-ui  v 
rehahililalifin  \nml.l  irrigation  district  -iphon. 

OM>II»I:    lllKl.mxi;    i  -omplrle   work   on   canal   «>.t.-m 

I  aihinfion 

^  VMVM  $3.()f>O.OIIO  '  mi  Incline  supplemental  appropriation  nn-ili-il  i  ;  con- 
lintie  pump  an<l  lateral  i  on.ini'  lion  <«>  I.../.I  l>iw-i..n. 

I  »M  MUM  ll\-is:  $  tJ.Htm.lHin  i  in.  hiding  supplemental  appmpriation 
ner«led  I  :  no  new  contract..  hut  inriliniir  on  all  cii.ting  conlrac's  until  fund- 
are  expended.  Complete  installation  of  three  generating  unit-  in  left  power- 
house end  work  on  auxiliary  features  sin  h  *.  the  switchvard.  >n-p.-n.l  work 
on  main  pumps  and  motor*  for  irrigation  .vi'-m.  (  "iilinur  '  ••n-inn  lion  of 
I'oihnles  Reservoir  and  the  main  canal  •»•!•  m  in<  hiding  I  <mg  I  jke  Rrsrrvon. 

RKUMN  II   illKMM^I   UUHIv  Mi  HVMrMo   <   Mil 

California 

\«il.tt:     940JHOHM     >in<  hiding     -upplemenlal    appropriation 


needed)  virtually  complete  installation  of  drum  gates,  penstocks,  and  two 
generator*  in  Shasta  Dam.  and  of  gales  and  other  appiirtcnuii'-c-  on  Friant 
Dam;  install  two  generators  at  Keswick  Dam;  virtually  complete  roust  ruction 
on  Contra  Costa,  Clayton  and  Ygnacia  Canals  and  expedite  ron-t  ruction  on 
the  Delta-Mendota  and  Friant-Kern  Canals  including  new  contracts:  con- 
struction Tracy  pumping  plant;  con-true  lion  of  p.  HI  of  two  Iran-mi—  inn  lines 
and  start  of  work  on  a  tapline. 

KLAMATH:  $1.680,000:  complete  Adams  pumping  and  construction  of  canal 
and  other  irrigation  facilities,  and  flood  protective  work-.  Open  almost  10,000 
.!•  n  -  l<.  -••Illi-nn-nt. 

KKUON  111    (HEADQUARTERS.  BOULDER  CITY,  NK\ 

Arizona 

CILA:  $2,190,000;  complete  contract  on  major  construction  of  canal  and 
lateral*  for  "I  ninaMr-a  Dhi-ion:  prnli-\<-lnpm<-nl  work  on  farm  land-:  initi- 
ate Welton-Mohawk  Divi-ion  |in->  on-trurtion. 

California 

ALI.-AMF.RK  \N  C»%M  .  IMI-IKUI  DIM-ION:  $3-10.000;  repairs  to  dam  and 
d>-«iltin|i  work-  <  !o,i<  hrlla  Divi-ion,  $6.150.000;  con-inn  lion  of  main  canal, 
n-  uioilihi-il:  -t.irt  on  distribution  -\-lrm  in  Coachclla  Valley  and  advance 
floiMl  pniteclive  <  on-trui  lion. 


I'MIMII  D\M:  $110.1100:  final  min-.i  •  on-ltn.  lion  on  dam  p<iwcrhoiise  and 
transini.-ion  plan!  to  In-  romplricd. 

Arizona  \nmla 

Iliiiiiuii  (  \NMI\  K>:U).000;  drilling,  grouting  and  nu-i .  -llaneou-  op.  1.1 
lion,  im  hiding  drainage  «>»lcin. 

D»M-D«vi:  $tli.i.  rn.iKHi  i  including  supplemental  appropriation  needed  I . 
i.  .In. .  .1  ..ale  construction  of  dam  and  ii.m-ini— ion  until  available  funds  are 
exhau-i.  I 

KKI.IIIN  i\  .in  \IM.M  \KTKK-.  SALT  LAKE OTY,  1  TAH) 


M\MO-:   $l.f>HII.(XKI.   ion.  Inn  lion    l.ok-..n   l.nlih   Darn. 
I'»»M»:    $.120.000;    complete   land   classification;    economic   surveys;    start 
(  r.-ek  Dam  and  rrscrvon  .  ..n-Hn.  ti..n  ;   .l.-.jgn  work  on  canal  ->-t«-m 
.1  ......  .^  M  i^f  Mtl 


194 


TIIK  RKCI.AMATION  KRA 


O   W  Y  H  E  E 


RESERVOIR 


A  practically  nonexistent  "road," 
a  lack  of  camping  facilities,  and  a 
rough  terrain,  only  seem  to  add  to 
the  lure  of  this  fisherman's  paradise 


by  Lyle  M.  Nelson 

Director  of  Information, 

Oregon  State  System  of  Higher  Education 


A  band  of  wild  horses  scampered  up  the 
draw;  and  out  of  sight  over  the  canyon  rim. 
In  full  view  was  the  lake — a  narrow  body 
of  water,  hemmed  in  by  steep  canyon  walls, 
smooth  as  glass  one  minute  and  choppy 
with  white  caps  the  next. 

This  was  the  famous  Owyhee  Reservoir, 
home  of  the  fantastic  bass  which  struck  at 
almost  anything  which  disturbed  the  tran- 
quillity of  their  mountain  fortress.  This 
was  the  spot  proclaimed  by  many  fisherman 
as  one  of  the  best  bass  fishing  areas  in  the 
Nation. 

But  what  seemed  of  even  more  impor- 
tance at  the  moment  was  the  spectacular 
beauty  of  little-known  and  less-explored 
Leslie  Gulch.  Located  in  the  famous 
Owyhee  breaks  region  of  southeastern 
Oregon — one  of  the  few  primitive  areas 
still  remaining  in  the  Nation — Leslie  is 
reached  from  the  one-family  town  of  Rock- 
ville,  Oreg.,  by  22  miles  of  what,  with 
some  stretch  of  the  imagination  and  an 
apathy  to  overstatement,  might  be  called 
a  road. 

The  "road"  is  not  shown  on  highway 
maps.  In  omitting  it.  the  map  makers  have 
done  the  public  a  favor.  It  is  little  more 
than  a  trail  hacked  out  of  sagebrush, 
around  boulders  too  big  to  move,  and  up 
and  down  dogpatch-type  "onnecessary" 
mountains.  Its  inaccessibility,  however, 
has  not  kept  its  fame  from  spreading. 

What   tremendous   values    accrue   to    a 
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Photo  by  Stanley  Rasmussen,  Region  I 
Leslie  Gulch  empties  into  Owyhee  Reservoir,  40  miles  above  the  dam. 


region,  from  a  recreational  standpoint  as 
well  as  directly,  is  well  illustrated  by 
reservoirs  such  as  Owyhee. 

In  1946.  sportsmen  estimated  that  they 
took  at  least  18,000  pounds  of  cooperative- 
type  bass  from  the  reservoir  behind  Ow:yhec 
Dam.  This  represented  the  limit  for  most 
of  the  fishermen  who  made  their  way  into 
the  area.  In  addition,  several  large  catches 
of  silver  trout  were  made  and  limits  of 
crappie  virtually  caught  themselves. 

Of  equal  importance  to  the  sportsman 
who  likes  a  fight  when  he  hooks  a  bass, 
there  were  plenty  of  5-  to  7-pound  "babies" 
to  churn  up  the  water  before  being  taken. 
Silver  trout,  which  usually  stay  in  the  cool, 
deep  water  near  the  dam,  were  even  larger. 

With  construction  of  the  dam,  hunting 
in  the  area  also  has  improved  and  a  size- 
able number  of  sportsmen  from  Oregon  and 
Idaho  now  make  it  their  fall  headquarters 
lor  deer  and  antelope.  In  addition,  ducks 
and  geese  are  plentiful  on  the  upper  reaches 
of  the  reservoir. 

A  recent  National  Park  Service  report 
of  the  recreational  advantages  of  the  reser- 
voir contains  this  significant  statement: 
"Fishing  is  said  to  be  phenomenal 
because  the  fish  have  had  an  opportunity  to 
adjust  themselves  to  reservoir  conditions 
without  any  appreciable  hindrance  from 
fishermen,  they  have  multiplied  until  today 
the  reservoir  is  probably  one  of  the  best 
fishing  areas  in  the  region." 


The  report  continues:  "It  is  the  belief 
of  fishermen  that  a  great  percentage  of  this 
resource  is  going  to  waste  and  that  the 
sport  actually  would  be  improved  if  the 
waters  were  fished  more." 

Actually  true!  Such  sportsmen  as  "Tex" 
Everhart,  one  of  Idaho's  most  enthusiastic 
sportsmen,  believe  that  fishing  would  be 
better  if  the  lake  were  used  more  exten- 
sively. So  much  so  that  they  are  •willing 
to  share  their  secret  and  their  good  luck 
with  additional  fishermen,  hoping  in  so 
doing  that  they  will  benefit  the  sport. 

"Tex"  swears  to  this  story.  He  says 
that  one  day  the  lake  was  exceedingly  rough 
and  choppy,  sending  great  waves  over  a 
shallow  sandy  beach.  "That  day  we  didn't 
even  have  to  get  out  our  tackle,  we  just 
grabbed  the  bass  as  they  were  flung  onto 
the  beach." 

The  fame  of  Owyhee  has  spread  through- 
out the  Nation.  Its  visitors  last  year  in- 
cluded fishermen  from  California,  Florida, 
New  York,  Missouri,  and  2  dozen  other 
States.  This  year  a  couple  of  businessmen 
are  flying  in  from  New  York  chiefly  to  fish 
its  waters. 

Having  tested  the  fruits  of  this  recrea- 
tional gem,  fishermen  form  a  habit  of  re- 
turning. In  the  words  of  Mickie  Freeman, 
an  old-time  bass  fisherman  from  Missouri, 
"A  large  portion  of  my  life  has  been  spent 
in  the  middle  and  far-western  States  on 
fishing  expeditions  with  bass  as  the  great 
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objective.  In  all  in\  travels  and  fishing 
efforts.  I  have  never  found  a  place  when- 
baas  li-liiiiL'  is  as  good  as  it  is  at  Owyhec 
Reservoir." 

"It  has  been  my  good  fortune."  Mr.  Free- 
man continue*,  "to  be  at  the  right  spot  on 
that  if-cr\«>ir  at  the  right  time  and  using 
the  right  lure  with  the  result  that  my  l>oal 
has  been  weighted  hea\il\  with  4-  to  6- 
pound  large-mouths  and  my  casting  arm 
tired  and  sore.  .  .  .  Its  full  advan- 
tages will  never  he  utilized  until  a  satis- 
f.ii  i.>r\  road  is  built  -<>  as  to  permit  -|>oit- 
men  to  enter  the  reservoir  about  40  to  50 
milr-  ah.ivc  the  dam.  With  such  a  road, 
I  predict  that  Owvhee  Reservoir  will  soon 
become  the  in»-t  popular  bass  fishing  spot 
in  the  entire  Northwest." 

There  is  a  fair  road  to  the  dam.  but  from 
then-  t<>  the  main  fishing  areas  is  too  far 
for  a  day's  trip  \>\  all  but  the  largest  boats. 

To  take  care  of  the  large  number  of  boats 
being  put  in  at  the  dam.  Superintendent 
Dick  Stockham  in  liis  -pare  time  con- 
structed a  small  hoist  from  odd  parts  sal- 
vaged after  the  structure  was  completed. 
The  hoist  has  since  been  taken  over  and 
operated  by  a  local  boat  club. 

Stockham.  whom  sportsmen  regard  as  a 
friend  as  well  as  helpful  advisor,  is  him-. -I I 
an  ardent  fisherman.  On  more  than  one 
occasion  he  has  come  to  the  aid  of  a  fisher- 
man marooned  or  hard-put  by  an  unseason- 
able storm. 

The  lake  is  a  perfect  habitat  also  for 
crappies.  which  are  flat  and  stocky, 
resembling  sunfish.  These  are  so  plentiful 
that  li-lirrmen  often  throw  them  back  so 
that  their  limit  might  be  expended  in  bass. 
During  a  single  hour,  one  Sunday  in  May, 
5  Bureau  sportsmen  caught  50  of  the  crap- 
pies  along  a  stretch  of  shore  not  exceeding 
100  yards  in  length.  One  of  these  fisher- 


men caught  a  fish  for  each  of  8  consecutive 
casts. 

The  need  for  a  road  to  the  middle  or 
upper  end  of  the  reservoir  is  recognized 
h\  the  Park  Service.  In  its  report,  there 
is  a  recommendation  for  investigation  of 
the  possibility  of  establishing  an  over- 
night camping  area  in  the  vicinity  of  Leslie 
i  .uli'li.  and  of  building  a  road  to  this  loca- 
tion. 

Cliff -sheltered  Camps 

At  present,  fishermen  usually  camp  out 
at  the  mouth  of  the  small  draw  which  leads 
into  Leslie.  There  are  no  trees,  but  the 
camp  is  fairly  well  sheltered  by  steep  cliffs. 

When,  and  if,  the  road  is  finally  built 
into  Leslie  Gulch,  the  sportsman  will  be 
able  to  bring  his  entire  family  for  an  out- 
ing. The  remarkable  scenery — tall,  jagged 
peaks,  unusual  and  varied  formations  sculp- 
tured out  of  multicolored  rock  and  earth, 
caves  and  Indian  writings — has  been  de- 
scrihed  as  more  beautiful  than  some  of  the 
national  parks. 

Leslie  Gulch  is  an  amazing  spectacle  of 
erosion,  seen  by  relatively  few.  As  one 
fisherman  put  it  "All  hades  must  of  broken 
loose  here  at  one  time." 

Among  the  impressive  sights  in  the  area 
are  jagged  pinnacles  rising  300  to  400 
feet  above  the  canyon  floor,  and  massive 
Gibraltar-like  formations,  in  brilliant  red, 
forming  sheer  walls  along  the  reservoir's 
•  •il-.'r.  a  thousand  feet  high.  A  natural  horse 
corral  is  formed  by  a  side  canyon,  into 
which  the  bands  of  wild  horses  are  driven 
for  capture.  Mahogany  Creek  is  bordered 
by  scattered  junipers  and  mahogany  trees. 
Lizards,  colorful  snakes,  eagles,  hawks, 
and  other  birds  nest  in  the  crevices  of  the 
weird  formations.  Giant  "blow  holes"  are 
formed  in  rows  of  sharp,  rocky  sawtooths. 


Deep,  cool  caves  are  carved  out  of  the 
mountainsides.  Rolling  hills  of  blue  min- 
erals, sharply  accentuated  with  juts  of 
bright  red,  and  giant  vari-colored  boulders 
pockmarked  with  dozens  of  sharp  openings, 
add  to  the  spectacular  wonders  of  the  area. 

For  almost  all  of  its  entire  length, 
Owvhee  Reservoir  is  confined  in  a  narrow 
winding  gorge  between  the  towering 
( i\\  \  hee  Ridge  on  one  side  and  such  peaks 
as  Burnt  Mountain  and  Red  Butte  on  the 
other.  The  bold  shore  line  was  made  to 
order  for  camera  expert-. 

It  seems  as  if  nature  has  done  its  best 
to  hide  this  precious  jewel,  tucking  it  away 
between  two  commanding  mountain  ranges 
and  buffering  it  with  mile  after  mile  of  un- 
inhabited sagebrush — the  primitive  and 
desolate  Owyhee  breaks  which  have  served 
as  the  locale  for  many  a  story  about  western 
badmen. 

A  glance  at  a  good  road  map  probably 
would  scare  away  the  mild  adventurer. 
Such  names  as  "Coyote  Wells,"  "Skull 
Springs,"  "Folly  Farm,"  and  "Rattlesnake 
Creek,"  reflect  the  nature  of  the  country. 
In  short,  it's  no  place  for  a  tenderfoot  nor 
for  a  Sunday  drive. 

Indeed,  if  a  description  of  Owyhee's 
scenery  were  limited  to  two  words  these 
would  be  "spectacular"  and  "rugged." 
Hugged  to  reach,  and  cast  from  a  rugged 
die  in  nature's  workshop,  but  spectacular 
once  seen. 

There  are  few  fishermen  who  have  made 
the  trip  who  will  not  agree  that  the  com- 
bination of  outstanding  fishing  and  inspir- 
ing scenery  make  this  materpiece  of  Recla- 
mation engineering  one  of  the  finest  rec- 
reational spots  in  the  Nation  ...  so 
fine,  in  fact,  that  most  of  them  have  turned 
into  enthusiastic  promoters  of  the  area  and 
of  the  road  which  would  open  it  up  to  count- 
less additional  thousands  of  visitors. 


SuperintrnJrnl  IHrk    sr. 
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NEVER 

Underestimate 

A  BEE 

Reclamation  officials  and  other  authorities  answer 
the  question  raised  in  last  month's  issue, 
"Does  Beekeeping  Have  a  Part  in  Reclamation 
Planning?" 

H.  A.  Dushby,  of  Star,  Idaho,  Boise 
project,  puts  the  bees  at  ease  tvith 


smoke     treatment     before     making 
routine  hive  inspection. 


Red  Clover  stretched  in  a  waving  ex- 
panse. Twenty-thousand  irrigated  acres — 
as  pretty  a  sight  as  a  man  could  want  to 
see.  But  the  farmers  were  not  happy. 

The  place  was  Colorado's  lush  irrigated 
Otero  County;  the  time,  1928.  Two  years 
before  a  progressive  farmer  had  decided 
the  climate  and  soils  were  ideal  for  raising 
Red  Clover  seed,  and  every  inch  of  his  land 
went  into  this  crop.  He  made  a  killing. 
The  seed  sold  for  26  cents  a  pound — better 
than  $180  per  acre.  The  next  year  his 
neighbors  caught  on  to  what  looked  like 
a  good  thing  and  the  Arkansas  Valley  com- 
munities were  prosperous. 

But  this  was  the  second  year — 1928.  A 
shocking  thing  had  happened;  only  the 
fringe  of  the  huge  irrigated  Red  Clover  area 
was  developing  properly.  The  seeds  failed 
to  set  in  the  remainder  of  the  crop.  Hurried 
calls  to  the  State  Extension  Service  failed 
to  indicate  why  the  seeds  had  failed  to 
develop.  Within  a  few  days  a  specialist 
from  the  Department  of  Agriculture  in 
Washington,  D.  C.,  was  on  the  site.  He 
looked  it  over.  The  Red  Clover  was  beauti- 
ful; the  plant  grew  strong  and  was  covered 
with  blossoms;  except  for  the  setting  of 
the  seeds  the  crop  appeared  to  be  ideal. 
Why  this  blight  on  the  seed  pack? 

The  answer,  immediately  apparent  to  the 
Washington  specialist,  was — Bees.  In 
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1926,  when  the  acreage  of  Red  Clover  was 
comparatively  small,  there  were  enough 
honeybees  in  the  valley  to  pollinate  the 
clover.  But  when  the  acreage  jumped  to 
20,000,  there  was  too  much  ground  for  them 
to  cover — they  couldn't  double  their  num- 
bers or  their  duties  in  time  to  meet  the  ex- 
panded workload. 

Since  then,  irrigation  farmers  in  the 
Arkansas  Valley  have  held  the  honeybees  in 
deep  respect,  and  have  kept  them  in  mind 
when  expanding  acreage  or  planting  new 
crops. 

This  is  typical  of  the  replies  to  the  ques- 
tion posed  by  Mr.  James  I.  Hambleton.  in 
charge  of  bee  culture  for  the  Department 
of  Agriculture,  who  asked,  "Does  beekeep- 
ing have  a  place  in  reclamation  planning?" 
in  the  August  issue  of  the  RECLAMATION 
ERA. 

The  question  was  answered  by  officials 
in  six  of  the  seven  regions  of  the  Bureau 
of  Reclamation,  who  sent  in  information 
which  indicated  that  bees  are  becoming  part 
of  irrigated  farming  just  as  livestock  is 
looked  toward  to  balance  the  reclamation 
farmer's  budget. 

Region  VII  summed  up  the  general  atti- 
tude by  reporting  that  until  comparatively 
recent  times  the  production  of  honey  was 
considered  a  minor  agricultural  activity 
and  the  pollination  of  growing  crops  by  the 


Photo  by  Philip  Merrill,  Region  I,  Boise,  Idaho 

bees  as  a  minor -blessing  of  nature.  Recent 
experiences,  however,  are  rapidly  changing 
the  attitudes  of  both  beekeepers  and  crop 
farmers,  with  particular  accent  on  the  latter. 
There  are  about  6,151,000  colonies  of 
bees  in  the  entire  country,  and  according  to 
the  1946  crop  report,  1,519,000  colonies 
(almost  25  percent  of  the  total)  are  located 
in  15  reclamation  States. 

Value  of  Pollination 

Obviously,  reclamation  farmers,  partic- 
ularly orchardists,  are  well  sold  on  the 
value  of  bees  for  pollination. 

The  Regional  Director  of  Region  I  says, 
"Bees  are  highly  important  in  Canyon 
County,  which  is  one  of  the  outstanding 
seed-growing  counties  in  Idaho." 

Mr.  C.  F.  Webster,  associate  agent  in  Rec- 
lamation, employed  jointly  on  the  Yakima 
project  by  the  Bureau  of  Reclamation  and 
the  Extension  Service,  State  College  of 
Washington,  Pullman,  Wash.,  comments  on 
the  economic  value  of  bees,  especially  the 
honeybee,  by  saying  "regarding  the  future 
of  bees  in  the  valley,  it  might  be  stated  that 
without  bees  the  Yakima  Valley  would 
suffer  an  irreparable  loss." 

Region  II,  with  its  large  package  bee 
business,  importation  of  migratory  bees, 
leading  honey  production  and  many  bee 

(Continued  on  page  200) 
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How  to  Make  a  Mechanical  Post-Hole  Digger 


By  H.  H.  K..I,  and  O.  J.  Trenary 

/>/»-n  *d>/i  Sfrricf, 
I  :,l,.rad«  CiJlrfr  of  A.  &  M. 


Discovered!  A  boon  to  the  new  settler  on  a 
Reclamation  project  —  a  machine  which  takes  the 
labor  out  uf  digging  post  In.  I.--! 

Mr.  \irinr  Norman,  a  successful  farmer  in  the 
Colorado-Big  Thompson  project,  had  a  lot  of 
pod  holes  to  dig  each  year  as  a  result  of  rotating 
his  pastures  and  replacing  broken  posts  on  his 
-heep-lighl  fence-.  \orman  foresaw  many  days 
of  back-breaking  work,  so  lit-  applied  literally  the 
old  adage,  "Let  ymir  head  save  your  heels,"  and 
invented  a  digger  whirli  would  operate  from  the 
power  take-off  of  hU  tractor.  The  machine  was 
a  success  from  the  start  and  \  ii  lor  Norman  says 
he  couldn't  farm  without  it. 

The  Mechanical  (Engineering  Section  of  the 
Agricultural  Experiment  Slalion  of  Colorado 
A.  &  M.  College  has  perfected  the  dc-ign  for 
tin*  machine  and  has  brought  forth  a  mechanical 
device  which  will  bore  a  post  hole  2Vi  feet  deep 
in  Ino  than  that  many  minute*. 

Thin  machine,  which  could  be  adapted  to  al- 
in<»l  any  farm  tractor  with  a  power  take-off,  can 
tie  readily  manufactured  in  a  good  farm  workshop 
or  in  the  community  blacksmith  shop  and  would 
become  a  favorite  "drudge  killer"  on  many  Recla- 
mation project  farms.  On  projects  where  farm 
unit-  are  small,  the  digger  could  be  built  and 
owned  by  several  farmer*.  On  larger  combina- 
tion i.in,-.  lit-  -IIH  k  and  irrigation-ranges,  it-  ni.li 
vidual  oMip-r-hip  will  quickly  make  it  an  indi-|M-n-. 
able  part  of  the  farm  operation  e<|ui|>menl.  I  >•  -i.  i 
of  the  part  and  in-trm  lion-  for  making  the  digger 
are  outlined  In-low.  Circled  numbers  and  letter- 
on  the  drawing  refer  to  the  following  iri-lrn.  ti,.n-. 

I.  The  principal   working  parts  of   tlii-  tractor 
attainment   consult   of   the   propeller   -halt,  differ- 
ential. and  rear  axle  hou-mi:-  from  an  old  car 
in  thi«  ca«e  a  Ford  Model    \.     Following  are  the 
change*  made  on  the«e  part-: 

lot   (Completely  disassemble  the  differential. 

i  Ii  i  Remove  spider  and  «pider  gears  and  replace 
with  a  Hal  steel  plate  having  a  1-inch  square  hole 
in  the  center.  This  plate  nm-t  IM-  rut  to  fit  and 

IT  attached  to  the  ring  gear  with  rap 
through   the  spider   bearing*. 


'  Hi  off  axle 


i  rfl  I  ut  out  a  portion  of  the  propeller  shaft 
bousing  from  jus!  Inn  k  ol  the  roller  ln.it  inn  to 
18  inches  from  the  differential  hoii-uiK:  'l"» 
»cld  the  two  ends  hack  together.  Be  .urc  to 
line  them  up  properly.  Finished  housing  should 
be  21  in.  he.  long. 

in  Cm  off  .pine,!  end  ol  propeller  -haft,  leav- 
ing a  shaft  32  inches  long.  This  shaft  mn-i  l» 
srt  up  in  a  metal  turning  lathe  ami  a  new  bearing 
surface  turned  In  fit  the  roller  bearing  at  the  MM 
of  the  propeller  shaft  housing. 

I  /I  Cut  a  key  way  in  the  end  of  the  propeller 
•haft  for  ',  in>  h  key. 
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<g)  Cut  a  "'iii-inch  slot  through  the  full  Imjitli 
of  a  piece  of  2-inch  pipe  52  inches  long.  The 
|pi|>,  -hould  be  threaded  on  one  end.  Then  weld 
thi-  pipe  to  end  of  rear  axle  luui-iiii!  next  to  differ- 
ential, using  the  end  not  threaded. 

i  h  >    Weld  onto  this  pipe  the  brackets  for  the 

r.ii-ni::  and  lowering  sprockets,  the  upper  bracket 
being  slotted  to  allow  adjustment   for  the  chain. 


ing  where  the  axle  housing  ua-  cut  oil.  weld  a 
steel  dust-protecting  disk  with  a  round  hole  in  the 
center.  The  hole  should  be  just  large  enough 
for  the  square  auger  drive  shaft  to  revolve  freely. 

I /I  The  vertical  adjustment  lever  arm  is  welded 
on  the  propeller  shaft  housing  at  a  point  3  inche- 
from  the  differential  housing. 


in  On  the  opposite  side  of  the  differential  hous-  i/.l    Reassemble  these  parts. 


•L  PITCH    OIA 
OF    SPROCKET 


2"DIA.  BUSrllNG 
l"  BORE 

ORONZt 


THRUST  WASHERS 
I/^THICK.?"  01  A. 
UPPER  ^  HOLE 
LOWER  i"  HOLE 


TURNED 
TO  t'  oo 


I      SO    RD 


OirrtMtNTAL  MOUSING 


BEND  TO  FIT          , 
CUT   TO   LEG    8 
WILD   TO   FRONT     PLATE 


1'bRILL     8    SLOT   - 


•J     ROUND    PINS 


5"    OIA 


SQUARE 


h 


DIFFERENTIAL 
Till      l!l  •   I    \MVIUIN     KH\ 


Personnel  and  Project  Directory 

UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR,  BUREAU  OF  RECLAMATION 


WASHINGTON    OFFICE 


United  States  Department  of  the  Interior,  Bureau  of  Reclamation* 
Washington  25,  D.  C. 


Michael  W.  Straus,  Commissioner 


Kenneth  Markwell,  Assistant  Commissioner 


Wesley  R.  Nelson,  Assistant  Commissioner 


Atsiftant  to  the  Commissioner — Engineering,  T.  W.  Mermel;  Assistant  to  the  Commissioner — Management,  G.  S.  Ellsworth;  Chief  Counsel,  Clifford  E.  Fix;  Chiej  Engineer  and  Director, 
Branch  nf  Design  and  Construction,  Denver,  Colo.,  Walker  R.  Young;  Acting  Chiej  Information  Officer,  Leonard  W.  Mosby;  Chie]  Personnel  Officer,  Glenn  D.  Thompson;  Acting  Director, 
Programs  and  Finance,  Alfred  R.  Golze;  Director,  Branch  of  Operation  and  Maintenance,  Goodrich  W.  Lineweaver;  Director,  Branch  of  Power  Utilization,  Harvey  F.  McPhail;  Director, 
Branch  of  Project  Planning,  John  W.  Dixon:  Acting  Comptroller,  William  F.  Kubach;  Director  o)  Supply,  S.  W.  Crosthwait 

REGIONAL  OFFICES 
REGION  I:  Headquarters,  Post  Office  Box  937,  Reclamation  Building,  Fairgrounds,  Boise,  Idaho 

Regional  Director,  R.  J.  Newell;  Assistant  Regional  Director,  3.  Lyle  Cunningham;  Assistant  Regional  Director,  H.  T.  Nelson;  Acting  Regional  Engineer,  Branch  of  Design  and  Construction, 
Grant  P.  Gordon;  Regional  O.  &  M.  Supervisor,  Branch  of  Operation  and  Maintenance,  W.  H.  Tuller;  Regional  Power  Manager,  Branch  o/ .Power  IWJizo/Ton,  Don  S.  Campbell; /?«- 
Qional  Planning  Kngineer,  Branch  of  Project  Planning,  E.  N.  Torbert;  Regional  Finance  Officer,  Finance  Division,  A.  W.  Emple;  Regional  Information  Officer,  Information  Division, 
n.  C.  Blonk;  Regional  Land  Officer,  Land  Acquisition  Division,  W.  B.  Wallace;  Regional  Counsel,  Legal  Division,  H.  R.  Stinson;  Regional  Personnel  Officer,  Personnel  Division,  V.  L. 
Rushfeldt;  Regional  Progress  Control  Officer,  Progress  Control  Division,  R.  E.  McGowan;  Regional  Supply  Officer,  Supply  Division,  James  M.  McCool 


Official  in  charge 

Address 

Name 

Title 

District  and  Project  Offices 
Central  Snake  River  district 

214  Broadway,  Boise,  Idaho. 
Anderson  Dam,  Idaho. 
Emmett,  Idaho. 
Caldwell,  Idaho. 
Cascade,  Idaho. 
Notus,  Idaho. 
Nyssa,  Oreg. 
Vale,  Oreg. 
Coulee  Dam,  Wash. 
Ephrata,  Wash. 
Coulee  Dam,  Wash. 
Bend,  Oreg. 
Columbia  Falls,  Mont. 
Burley,  Idaho. 
Post  Office  Box  1259,  Idaho  Falls,  Idaho. 
McKay  Dam,  Pendleton,  Oreg. 
7>i  2d  St.,  Yakima,  Wash. 
Post  Office  Box  831,  Post  Falls  Unit,  Coeur  d'Alene,  Idaho. 

214  Broadway,  Boise,  Idaho. 
Post  Office  Box  97,  Kalispeil,  Mont. 
Post  Office  Box  1389,  Medford,  Oreg. 
400  N.  High  St.,  Salem,  Oreg. 
Post  Office  Box  718,  Walla  Walla,  Wash. 

Donald  S.  Walter  

Construction  engineer  

F  E.  Hulet 

R    W    Adams 

Construction  engineer 

T  E  Nelson 

Nyssa 

J.  E.  Spofford    .... 

.     do         .                                    

Vale 

C.  C.  Ketcnum  
F  A   Banks 

Superintendent  

H.  A  Parker 

Coulee  Dam  division  --  ..  

Alvin  Darland  

do.  

C.  H.  Spencer    _ 

Construction  engineer 

8.  R.  Marean 

Superintendent     . 

Palisades 

Umatilla 

C.  L.  Tice 

Reservoir  superintendent               ...    _  ... 

Yakima  
Rathdrum  Prairie  

Project  Planning  Offices 
Boise  (Central  Snake  River  district) 

Olaf  Undgren...  
Eugene  Lavonture  

John  V.  Otter 

Construction  engineer  
Watermaster.  

\ 

Engineer                       .        -.  

Kali  spoil 

C.  S  Hazen 

do 

Medford                     

F.  C.  Hart  

.    .do  

Salem 

Lee  McAllister 

do 

Walla  Walla     

M.  Boyd  Austin  

...  do  

REGION  II:  Headquarters,  Post  Office  Box  2511,  Old  Post  Office  Building,  Sacramento  10,  Calif. 

Regional  Director,  R.  L.  Boke;  Assistant  Regional  Director,  R.  S.  Calland;  Assistant  Regional  Director,  Phil  Dickinson;  Assistant  to  the  Regional  Director,  U.  J.  Oendron;  Regional  Engineer, 
Brunch  of  Design  and  Constitution,  A.  R.  McOinnesa;  Regional  O.  <t  M.  Supervisor.  Branch  of  Operation  an<>  Maintenance,  J.  Q.  Lindley;  Regional  Power  Manager,  Branch  of  Power  Utili- 
zation, B.  W.  Cr»lm;  Regional  Planning  Engineer,  Branch  of  Project  Planning,  8.  A.  Kerr;  Regional  Finance  Officer,  Finance  Division,  J.  F.  Kastl:  Acting  Chief,  Land  and  Right  nf  11  ay 
Division,  Joe  H.  Leech;  Regional  Information  Officer,  Information  Division,  Max  Stern;  Regional  Counsel,  Legal  Division,  L.  O.  Graham;  Regional  Personnel  Officer,  Personnel  DMsion, 
II.  F.  Osborne:  Regional  Supply  Officer,  Supply  Division,  H.  F.  Halliday 


Official  In  charge 

Address 

Name 

Title 

District  Offices 
Delta  district 

C.  H.  Kadie,  Jr. 

District  manager 

Post  Office  Box  1407,  Sacramento  10,  Calif. 
Post  Office  Box  312,  Klamath  Falls,  Oreg. 
Post  Office  Box  1270,  Merced,  Calif. 
Post  Office  Box  302,  Chico,  Calif. 
Post  Office  Box  30,  114  Second  St.,  Colusa,  Calif. 
Redding,  Calif. 
Orland,  Calif. 
406  Patterson  Bldg.,  Fresno,  Calif. 
2510  M  Street,  Bakersfleld,  Calif. 
Friant,  Calif. 
Post  Office  Box  1372,  1115  Eye  St.,  Modesto,  Calif. 
Tracy,  Calif. 
Post  Office  Box  1269,  E.  Acequia  and  8.  Bridge  Sts.,  Vlsalia,  C«ilf. 

201  La  Arcada  Bldg.,  1114  Stats  St.,  Santa  Barbara,  Calif. 

K  1  LIM  L!  h  district 

do 

Lower  Sun  Joaquin  district  

J.  W.  Rodner  

....  do  

J.  K.  Carr 

do 

Tulare  Basin  district                                   „ 

C.  L.  Hudspeth 

I.C.Harris  

Construction  engineer  .    

E.  R.  Asdcll 

Project  Planning  Offices 

Henry  Karrer  

Field  office  superintendent.    _ 

R.  K.  Durant 

Jeffery  Nielsen  
Q.  C.  Imrlo  

Acting  field  office  superintendent  
Resident  engineer                         

W.  A.  Alexander 

Acting  field  office  superintendent 

J.  H  Fertlg 

767097—47 


REGION  IIIi  Headquarters,  Administration  Building,  Boulder  City,  Ner. 

HifitntJ  nrrrfor.  r  ft  Morlti;  AuUanl  Regional  Director.  L.  R.  Douglass;  Auittant  t o  Ike  Regional  Director,  J .  1)  Furl;  Ktetonal  Engineer.  Branek  of  Detifn  and  CmMrvrttm.  C.  A.  Blssell; 
RetitneJ  O.  *  A/.  SajXTrijor,  »ncA  o/  Operation  and  Maintenance.  A.  B.  West;  Regional  Power  Manager.  Branek  of  Placer  UtMiation.  R.  V.  Spregue:  Refimal  Planning  Engineer, 
Branek  of  Project  Planning.  E.  O.  Nieben;  Rtfemtl  Finance  Officer,  Finance  Dirinon,  M.  E.  Rains;  Ckiel,  Land  Acquititim  Dirition,  O.  J  Littler;  Regional  Coumil,  Legal  Diciiic*. 
R.  I.  Cofley;  t»«/.  Office  Serrieei  Section.  Svppli  Dirition,  A.  O.  Risiey;  Regional  Perionnel  Officer.  Perionnel  Dtririm,  M.  11.  Mitchell;  Regional  Progreu  Control  Officer,  Progre'i 
Control  Office.  D.  A.  Dedel;  CIV/.  Office  of  Rifer  Control,  C  P.  Vetter 


Official  In  charge 

Address 

Name 

Title 

Uulrict  and  PiojHt  Offia- 
Lower  Colorado  River  district 

J  K   Rohrer 

Ytima,  Aril. 
Do. 

Coacbella,  Calif. 

Yuma,  Arts. 
Do. 
Do. 
Boulder  City.  NPT. 
P.  O.  Boi  TOO,  Davis  Dam,  Ner. 
Parker  Dam,  Calif. 
Blytbe,  Calif. 
Phoenix,  Arts. 
Do. 
Escondldo,  Calif. 

Post  Office  BOT  408.  San  Bernardino.  Calif. 
Post  Office  Boi  397.  414  West  3d  St.,  Escondldo,  Calif. 
County  Fair  Bldg..  Post  Office  Boi  (06,  Holbrook,  Aril. 
Johnson  Bide.,  Overton,  Nev. 
313  North  Third  Ave..  Security  Bldg.,  Phoenti,  Aril. 
Post  Office  BOT  «09,  S3  N.  Main  St.,  St.  George,  Utah. 

All-American  Canal  (Imperial  divi- 
sion). 
All  American  Canal  (Coacbella  divi- 
sion). 
Gila  (Construction) 

o  p  Hale 

Oila  (O  *  M  ) 

J  P  Collopy 

Bupfrintmdmt 

W  A  Boettcner 

do 

C  P  Christensen 

Director  of  power  

H  F  Bahnufer 

Construction  engineer              .   . 

g   A   McWIlliams 

do  

Blytbe 

W  W  Gage 

Engineer 

ptwwnli 

W.  E.  Sims 

do  

1      ...    i  -'.it™*  r  !•  • 

do 

Ban  Diet  o 

R  E  Burnett 

do 

Project  Pinning  Offica 
Pan  Bernardino      ,         

T.  R.  Smith  

do  

Escondldo 

R.  E.  Burnett  

do  

Holbrook 

R  N   ParneU 

do     

Overton                                         .      

W  P  Adair 

do  

pbornli 

V.  E  Larson. 

Assistant  regional  planning  engineer     .  . 

St.  Oeorf* 

J  D  McCoy 

REGION  IV i  Headquarters,  32  Exchange  Place,  Post  Office  Box  360,  Salt  Lake  City  8,  Utah 

Rtftmtt  Direrter.  E.  O.  Larson;  AuUmi  to  Regional  Director,  C.  D.  Woods;  Regional  Engineer,  Branek  of  Detifn  and  Construction,  C.  H.  Carter:  Regional  0.  et  M.  Supertax-,  Hranck  of 
Operation  m*  Mtimtnnee.  D.  8.  Stuver;  Chief.  Reioureei  and  Development,  Branek  of  Power  Vtilnallon,  L.  E.  Mathews;  Regional  Planning  Engineer,  llranch  of  Project  Planning.  Reid 
Jennan;  Rtgrnfl  Finance  Officer.  Finance  Dirition,  F.  ).  Farrell;  Regional  Land  Officer,  Land  AtouitUlon  Dirinm.  N.  T.  Olson;  Regional  Counul,  Legal  IHrition, }.  8.  McMaster;  Rejimal 
Pltltmntl  Offiter.  Pertitmrnel  DMtion.  H.  O.  Mlgnon;  Proeurnunt  Officer,  Supply  Dirition.  E.  G.  Bywater 


Official  in  charge 

Address 

Name 

Title 

Pnf«tOffltti 

T  L  Sundquist 

t 

Post  Office  Bldg.,  Grand  Junction,  Colo. 
Mancos,  Colo. 
VallecJto  Dam,  Bayfleld,  Colo. 
303  Knight  Block,  Pout  Office  Boi  77,  Prove,  Utah. 
City  Hall.  Post  Office  Boi  71,  Spanish  Fork,  Utah. 

Post  Office  Bldg..  Post  Office  Boi  M».  Fallen.  Nev. 
Masonic  Bldg.,  Post  Office  Boi  MO,  Durango,  Colo. 
310  Post  Office  Bldg..  Post  Office  Boi  R7,  Orand  Junction.  Coll. 
Town  Hall.  Post  Office  Do>  Ml,  Kemmerer.  Wyo. 
4«  Eaot  Center,  Post  Office  2M.  Logan.  Utah. 
Post  Office  Box  71,  City  Hall,  Spanish  Fork.  Utah. 

Mancm  

Pine  River 

D.R.May  

Construction  engineer 

Reservoir  superintendent                ,   . 

L  R  Dunkley 

BeoOald 

P  R  Neeley 

Arm  Pl*n»rni  Offlta 
FaDon 

W  H  flattery 

I  1  Uedderman 

area  Binincw 

Orand  Junction 

C  H  Ja 

do                 

P.  B.  Dclonc  
E.  K.  Thomas 

Engineer 

1 

area  engineer  

Hr^nt  h   V  tfk 

P.  R.  Neeley  

do  

REGION  Vi  Headquarters,  Post  Office  Box  1609,  Old  Post  Office  Building,  7th  and  Taylor,  Amnrillo,  Texas 


al  rHrtctor,  A.N.Thompson; 


Acting  feyfeaal  /Mr*tf*r.  H.  K.  Robblns:  AuUanl 

MM.  O.  I.  Craft;  Re&mtl  0.  et  M.  Hfftntttr.  Brne*  of  Operation  ant  Mtrnlenmet,  R.  8.  Bristol;  Regional  Power  Manager.  Rtt»ek  of  Power  L'tUl.fllon.  A.  H.  Sullivan;  Se»fe««(  Pin- 
rntot}  XMM(r.  Hrne*  <^  Protect  Planrlni.  Res  R.  Reed;  Aui*ant  Regional  Finance  Officer.  Finance  IHrl-lon.  C.  1.  Harris:  Regional  Cutout.  Leejtl  IMrttln.  8.  L.  Balrd;  Refional  Per- 
nun*  Of»etr.  Pmmti  IMrto+n.  B.  P.  Klrby:  Regional  Progriu  Control  Officer,  Progreu  Control  Office.  D.  R.  Burnett;  Regional  Sajeti  Engine*.  StfeJi  IllfUlon.  A.  T.  Cromwell;  Rtgif  at 
9»pHt  Oftar.  l*r#g  UHHtm.  I.  O.  Campbell 


M     .      • '  .-.•• 


Nam* 


Till. 


MM* 


W.  O.  A 


Wayne  ».  Byrne  . 
W.  B.  Blerre 


Bsrpbant  Balls  Power  A  fMrm. 
UeCraeM 

Rio  f)r»nd» 
0s>  Late  Valley 


B.  B.  KMder 

R.J.  Walter.  Jr.. 
R.fl.  MayoeM  . 
L.  R. 


•>  .     .  Ofjsj«g| 

YH.U 


D.  M. 
M.M. 
II.  K 


• 


AlhjvOkla. 
BahDornea,  Tsi. 

' 

Elephant  Bultr.  N.  Mat 
Lai  Croc*..  N.  MM. 
U.  I.  CourtiKNwe.  El  Peso.  Tax. 
117  Jefferson  St..  Moots  VMS,  Coto. 
Toeumearl.  N.  Msx. 
MeAlsw.  Tet. 
Yih>ta.T*x. 


REGION  V—  Continued 

Official  in  charge 

Address 

Name 

Title 

Project  Planning  Offices 

J.  L.  Mutz 

Post  Office  Box  95,  723  N.  2nd  St.,  Albuquerque,  N.  Mex. 
Littlefielrt  Bldg.,  Austin,  Tex. 
Post  Office  Box  495,  316  Key  Bldg.,  Oklahoma  City.  Okla. 

L  W  Smith 

Oklahoma  City 

M.  O.  Barclay 

« 

REGION  VI:  Headquarters,  Stapleton  Building,  Post  Office  Box  2130,  Billings,  Mont. 

Regional  Director ,  Kenneth  F.  Vernon;  As'istant  Regional  Director.  W.  E.  Rawlings;  Assistant  to  the  Regional  Director ,  Gecrge  O.  Pratt;  Regional  Engineer,  Branch  of  Design  and  Construction, 
CO.  Anderson;  Regional  O.  Si  M.  Superintendent,  Branch  of  Operation  and  Maintenance,  H.  H.  Johnson;  Regional  Power  Manager,  Branch  01  Power  Utilization,  J.  K.  Walker;  Regional 
Planning  Engineer,  Branch  of  Project  Planning,  C.  T.  Judah;  Regional  Finance  Officer,  Finance  Division,  Duncan  Mills;  Regional  Land  Officer,  Land  Acquisition  Division,  W.  N. 
McCormick;  Regional  Counsel,  Legal  Division,  W.  J.  Burke;  Temporary  Chairman,  Interior,  Missouri  Basin  Field  Committee,  William  O.  Sloan;  Chief,  Reports  Staff,  Missouri  Bas'n  Re- 
ports, Mills  E.  Bunger;  Regional  Personnel  Officer,  Personnel  Division,  Alfred  W.  Oaede;  Progress  Control  Officer,  Progress  CorUrol  Division,  Don  H.  Huff;  Regional  Supply  Officert 
Supply  Division,  Fred  W.  Gilbert. 


* 

Official  in  charge 

Address 

Name 

Title 

Project  Offices 
Angostura  unit...  _  

H.  V.  Hubbell. 

Evans  Hotel,  Annex  Bldg.,  Post  Office  Box  812,  Hot  Springs,  8.  Dak. 
Federal  Bldg.,  Newell.  S.  Dak. 
Federal  Bldg.,  Post  Office  Box  1463,  Missoula,  Mont. 
Post  Office  Box  1111,  Thennopolis,  Wyo. 
Masonic  Temple  Bldg.,  Terry,  Mont. 
Post  Office  Box  1245,  Fort  Peck,  Mont. 
Masonic  Temple  Bldg.,  Terry,  Mont. 
Malta,  Mont. 
Evans  Hotel  Annex  Bldg.,  Post  Office  Box  812,  Hot  Springs,  S.  Dak. 
Post  Office  Bldg.,  Riverton,  Wyo. 
Post  Office  Box  900,  Cody,  Wyo. 
Federal  Bldg.,  Fairficld,  Mont. 

Post  Office  Box  1264,  Billings,  Mont. 
Post  Office  Box  328,  First  National  Bank  Bldg.,  Bismarck,  N.  Dak. 
Hyde  Bldg.,  Post  Office  Box  122,  Pierre,  S.  Dak. 
Court  House,  Post  Office  Box  971,  Wolf  Point,  Mont. 
1015  1st  Ave.,  N.,  Post  Office  Box  1729,  Great  Falls,  Mont. 

Belle  Fourche 

S.  T.  Larsen 

C   R  Wipple 

Construction  engineer  

Boysen  &  Owl  Creek  units  . 

Buffalo  Rapids 

J.  W  Grimes 

Fort  Peck  ... 

Allen  Mattison 

Intake 

J   W  Grimes 

Milk  River  

H.  W.  Genger 

Rapid  Valley 

H.  V  Hubbell 

Riverton  

T).  L.  Carmody 

do 

Shoshone    

W.  F.  Kemp 

Sun  River 

C  L  Bailey 

Area  Planning  Officet 
Billings 

Bismarck  

do 

Pierre  

W.  W.  Baker.  .     .  . 

do 

Wolf  Point  

H.  W.  Mutch 

Groat  Falls 

T    R    Smith 

REGION  VII:  Headquarters,  501  Continental  Oil  Building,  Denver,  Colo. 

Regional  Director,  Avery  A.  Batson:  Assistant  Regional  Director,  W.  E.  Blomgrcn;  Acting  Regional  Engineer,  Branch  of  Design  and  Construction,  Herbert  E.  Prater;  O.  &  M.  Supervisor, 
Branch  of  Operation  and  Maintenance,  John  N.  Spencer;  Power  Manager,  Branch  of  Power  Utilization,  Harold  R.  Lee;  Planning  Engineer,  Branch  of  Project  Planning,  John  H.  Keimig; 
Finance  Officer,  Finance  Division,  Carl  M.  Voyen;  Land  Officer,  Land  Acquisition  Division,  Mark  W.  Radclifle;  Regional  Counsel,  Legal  Division,  Clarence  Eynon;  Personnel  Officer,  Person- 
nel Division,  Albert  R.  Novak;  Supply  Officer,  Supply  fiirision,  William  F.  Sha. 


Official  in  charge 

Address 

Hunt 

Title 

District  and  Project  Offices 
North  Platte  River  district  , 

I.  J.  Matthews  

District  manager 

Casper,  Wyo. 
Guernsey,  Wyo. 
Casper,  Wyo. 
Seminoe  Dam,  Wyo. 
Estes  Park,  Colo. 
Fort  Morgan,  Colo. 
Grand  Lake.  Colo. 
Kremmling,  Colo. 
Box  551,  Fort  Collins,  Colo. 
Loveland,  Polo. 
Box  737,  McCook,  Nebr. 
Imperial,  Nebr. 
Ainsworth,  Nebr. 
Casper,  Wyo. 
Box  658,  Cheyenne,  Wyo. 

331  United  States  National  Bank  Bldg.,  Denver,  Colo. 
Grand  Island,  Nebr. 

Box  515,  Pueblo,  Colo. 
505  New  England  Bldg.,  Topeka,  Kans. 

Guernsey  

W.  S.  Francescato 

Clerk 

Kortcs  _  .  . 

C.  S.  Rippon 

Seminoe  Dam  

E.T.Walters  

Colorado-Big  Thompson  

C.  H.  Howcll 

Fort  Morgan  

G.  W.  Hall..  

Foreman 

Grand  Lake  

G.  R.  Highley 

Kremmling..  

Horsetooth  Reservoir 

R.  B.  Ward 

Loveland  

Matt  C.  Bowman 

Republican  River  district  . 

H.  E.  Robinson  

U.  V.  Engstrom 

District  manager 

Enders  Dam  

Ainswortb  (Niobrara  Basin)     

C.  E.  Burdick 

Casper  (North  Platte  Basin).  

I.  J.  Matthews  

District  manager 

Cheyenne  (South  Pass  diversion  and 
Yampa-North      Pl^tte      diversion 
project)  . 
Denver  (Blue-South  Platte)  

E.  H.  George     . 

J.  H.  Knights    .      . 

do 

Grand    Island   (Platte   River  Investiga- 
tions) . 
Pueblo  (Gunnison-Arkansas  and  Upper 
Arkansas  River  Basin). 
Topeka  (Kansas  River  investigations) 

P.  L.  Barley 

do 

B.  F.  Powell  

Engineer 

W.  C.  Brady 

do 

Projects  or  Divisions  of  Projects  of  Bureau  of  Reclamation  Operated  by  Water  Users 


Project 

Oreaniiatlon 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Address 

Baker                            

Lower  Powder  River  Irrifatloo  district  
Bitter  Root  irrigation  district  ..            

Baker.  Oreg  
Hamilton,  Mont.. 

Boise.  Idaho 

Stewart  Dolby  
Pearl  WUoox 

President 

Marion  Hewlett... 
Elsie  W.  Ollva.... 

L.  P.Jensen  
H.  W.  Van  Slyke 

Harold  Hursb  
J.  M.  Shively  .... 
Ralph  L.  Schefler 

A.  M.  Lannfng..  . 
C.  J.  McCormick 

Clarence  L.  Young. 
H  8  Elliott 

Keating.  Oreg. 
Hamilton,  Mont. 

Boise.  Id-tho. 
Notus,  Idaho. 

Huntington.  Oreg. 
Redmond,  Oreg. 
Huson,  Mont. 

Austin.  Colo. 
Grand     Junction, 
Colo 
Lovelock,  Nev. 
Ballantine,  Mont. 
WellKvlUe,  Utah. 

Bonanza,    Oreg. 
Do. 

Sidney.  Mont. 
Chinook,  Mont. 
Po. 
Harlem,  Mont. 
Chinook,  Mont. 

Do. 

Rupert.  Idaho. 
Hurley,  Idaho. 
Goodlng.  Idaho. 
St.  Anthony,  Idaho 

Roosevelt,  Utah. 
Falton,  Ner. 
Newton,  Utah. 

Mitchell.  Nebr. 
tiering,  Nebr. 

Torrington,  Wyo. 
Bridgeport,  Nebr. 

Brtgham        City, 
Utah 
Okanogan,  Wash. 
Oitard.  Colo. 
Provo,  Utah. 
Phoenix.  Aril. 

F.phraloi,  Utah. 

Spring  City.  Utah. 
Price.  I'lah 
Powrll. 
Deaver,  Wyo. 
StanBcld.  One. 

Payson.  Utah. 
Fort  Shaw.  Mont 
FalrOeld,  Mont. 
Reno,  Sev. 
Ilrnnlslon.  Oreg. 
Irrignn,  Oreg 
Monlroci-.  Coto. 

Ofden.  Huh. 
Hermlston,  Orrg. 
Kltaoborg,  Wash. 
Sunnyoide.  Wash. 

Bitter  Root 

Superintend- 
ent. 
Manager  
Superintend- 
ent. 

Bote  (Arrowroek  division) 

Forrest  Sower  
C.  W.  Holmes  

Edward  Sullivan  . 
Ethan  Allen  . 

Bote  (Notns  division)  
Burnt  River                        

Black  Canyon  irrigation  district 

Notus.  Idaho 

Burnt  River  Irrigation  district  

Hereford,  Oreg  
Redmond.  Oreg... 
French  town, 
Mont. 
Austin,  Colo 

Deicbules  (Crane  Prairie  Storage)  

Centra]  Oregon  Irrigation  district  
French  town  irrigation  district  

President  
Superintend- 
ent. 
President  
Superintend- 
ent. 
do  

Tom  Schefler 

Orchard  City  Irrigation  district 

A  P  Starr 

Grand  Valley,  Orchard  Mat  

Orchard  Mesa  irrigation  district  

Grand    Junction, 

Dote 

Lovelock,  NOT.... 

Ballantine.  Mont. 
Hyrum,  Utah  

Bonanza,  Oreg  
do 

D.  0.  Leslie  

PeUr  F.  Anker... 
A.  J.  Bowman  
NorvalT.  Kitchen 

R.  E.  Thomas  

Donald  V.   Phil- 
pott. 
Axel  Persson 

Flumholdt              

Pershlng  County  water  conservation  district  
Huntiey  project  irrigation  district 

Huntley                                    ..  .-    -. 

South  Cache  Water  Users  Association 

Superintend- 
ent. 
President 

Lemon  t  M.  Allan 

Leland  W.  Pette- 
grew. 
J  F  Heyden 

Ktenntb  (Langell  Valley  division).... 
KUmsth  (Pumping  division)       .    . 

Langell  Valley  Irrigation  district 

Horsefly  irrigation  district 

do  

Manager 

Lower  Yellowstone                    ._  

Board  of  control 

Sidney,  Mont  
Chinook,  Mont... 
do 

Milk  River  (Chinook  division) 

Alfalfa  Valley  Irritation  district 

A.  L.  Benton  
Oeorge  Nlcbauer.  . 
Thos.  M.  Everett. 
J  0.  Wilson  

C.  A.  Watklns.... 

Roy  Cunningham 
Hugh  L.  Crawford 
S.  T.  Baer  . 

President  
do  
do 

Mrs.  A.  L.  Benton. 
M.  A.  McCarthy 
LcRoy  G.  Powell 
J.  F.  Fharpto*  

H.  M.  Montgom- 
ery. 
G.  E.  Nlckerson  . 
Frank  O.  Redoeld. 
Ida  M.  Johnson... 
John  T.  White.... 

Louie  Galloway... 
H.  W.  Emery  

Joseph    R.    Tud- 
denham. 
JoeK.  Osback  
Charles  G.  Kllng- 
man. 
Mary  E.  Ilnrrach 
Mrs.     Mabel    J. 
Thompson. 
William  T.  Davis 

N.D.Throp  
James  P.  Gore  
E.  A.Jacob  
F.C.Henshaw.... 

Joseph  H.  Thomp- 
son. 
James  W.Blaln... 
1    Bracken  Lee... 
Harry  narruvs    . 
William  P.  Pe»bler 
Mabel  M.   Klch- 
ards. 
Robert  K.  Hu  her. 
A.  K.  Hanson  
II    1    Wangen.... 
O*o  L  Ferris  . 

Mlnldoka  (Gravity  dlrUlon) 

Fort  Belknap  irrigation  district     .              ..    .. 

Harlem,  Mont  
Zurich.  Mont  

Chinook,  Mont... 
Rupert.  Idaho  

Paradise  Valley  Irrigation  district  .           

Superintend- 
ent. 

Zurich  Irrigation  district 

Minldoka  Irrigation  district 

Mln|.|oka(T'umi'lnK  division)  

Hurley  Irrigation  district  
American  Falls  Reservoir  district  No.  2  

do  
.  do.    . 

Mlnldoka  (Ooodinf  division)  

flooding,  Idaho. 
St.  Anthony,  Idaho 

Roosevelt,  Utah... 
Fallen  Nev 

Mlnldoka  (Upper  Snake  River)  

Fremont-Madison  Irrigation  district        

Melvln  Luke  
Louie  Galloway.  . 
Phillip  Hiibel  
M.  R.  Cooley.Jr.. 

Q.  H.  Storm  
T.  P.  Wlnchell.... 

Austin  P.  Russell 
Mark  hidings  

David  A.Scott  . 

N.D.  Thorp  
Roland  Campbell. 
J.  W.OIllman  ... 

do  

Superintend- 
ent. 
Superintend- 
ent. 
President 

Moon  Lake 

Moon  Lake  Water  Users  Association 

N<—t.ivt< 

Newtoo 

Newton  Water  Users  Association 

Newton,  Utah  

Mitchell.  Nebr.... 
Oerlng  Nebr 

North  I'latte  (Intentate  division).... 
North  PUtte(Forl  LanmltdiTlfion).. 

North  Platle  {Northport  division).... 
Ogdan  River                                   

Pathfinder  Irrigation  district                

Superintend- 
ent, 
do 

Ooshen  Irrigation  district 

Torrington  Wyo.. 
Northport,  Nebr.  . 

Ogden,  Utah 

Northport  Irrigation  district    .            

do  
do  

Manager  
President  
....do 
Superintend- 
ent. 
President  

to 
....do  
Manager 

Olden  River  Water  Users  Association        .    . 

Okanogan. 
Pine  River 

Okanogan  Irrigation  district 

Okanogan,  Wash  . 
liayfleld,  Colo.   .. 
Provo,  Utah 

Pine  River  Irrigation  district 

Provo  River  (Deer  Cretk  division)... 
Bait  River 

Provo  River  Water  Users  Association  

Bolt  River  Valley  Water  Users  Association  

Pbocnli,  AT 
Ephralm,  Utah.  .  . 

Spring  City,  Utah 
Price,  Utah  
Powell,  Wyo 

aanptte  (Ephrabn  division) 

George  A.  Jorgen- 
sen. 
Vivian  Larsen  
Ray  Walters  
Everett  Stout 
Robert  W.  Flfleld 
Al  Hlat 

Banprtf  (Sprlnf  City  division) 

Hnrseshoe  Irrigation  Co 

h'..r.  1  ! 

Carbon  water  conservancy  district  

Shoshone  Irrigation  district               ...    . 

Brmhone  (Ouland  dl\Uton)      

Bhmhone  (Frwuik  division 

Dover  Irrigation  dl><  r    : 

Dover.  Wyo  
Stanneld.  Ore*  .  - 

Payson,  Ulnt 
Fort  Shaw,  Mont 
FalrneM.  Mont 
Reno,  Nev 

....do 

Superintend- 

I'rrsld. 

Stanfleld  Irrigation  district     ...     . 

Rtrawbtrry  Valley 

Strawberry  Water  Users  Association 

William  Grotefut. 
A,  R.  Han* 
D.  R.  Dmvl.- 
John  1).  Franklin 
Roy  W    MrXral. 
A.C.  Hour  1  • 
Jess*  R.   Thomp- 
ton. 
0.  D.  H«rrl« 

J     l>    fnrll" 

.1      ••:    f  .  •  .• 

H<in  HI  IT  (Fort  Shew  division) 

Fort  Shaw  Irrigation  district 

Hun  Klvrr  <Orr*no>Ms  division, 

OiwnlMds  irrigation  district        

President  
Manager 

Truck**  River  Storage 

Washoe  Tcunty  water  conservation  di» 
Hm>Mon  Irrigation  district 

Urmlllt*  (E*st  dlvMon) 

llermliton,  Oreg.. 
Irrigon,  On* 
Montrose.  ( 

Ogden.  UtM 
tlermlston.  Ore*.  . 
KUensburg,  Wash 
Bunnystde.  Wash 

do 
....do 

Roy  W.  McNwl.. 

Houghton.  .. 
H.D.  Galloway... 

1>    1>    ll.rr 

i  i>  Oorlta 
-tcrllng  .  . 
Pauline  Ofter  bout. 

Unoornpahgre. 

Uneompahgr.  VaUty  Water  Users  Aatodatlon  . 
Weber  River  Water  Users  Assorted.,,, 

Water  River  (8*11  Lake  Baaln) 

do 

do 

Yaklma  (Klttlta*  dir  Wor 

•ttnnystd*  Valley  Irrigation  district 

Yet  mm  (SoarjraMe  division)  . 

B.  O.  Jaors 

e.  >  4mlli»T  FIIIITIM  orrtci.  IM> 


2.  Secure  a  1-inch  square  shaft  65  inches  long 
and  mount  it  in  a  lathe.    Turn  down  in  the  lathe  2 
inches  of  one  end  to  a  diameter  of  1  inch.     This 
end  also  is  drilled  and  tapped  for  a  Mi-inch  cap 
screw. 

3.  Make  a  round  steel  bearing  1%  inches  long 
that  will  slide  through  the  2-inch  pipe   (see  No. 
1   (g),  with  a  bore  that  will  make  a  running  fit 
on  the  turned  end  of  the  square  shaft.    The  bore 
should   be  bushed  with   bronze.     To  the  side  of 
this  bearing  weld  the  bracket  that  will  later  be 
bolted  to  the  raising  and  lowering  chain.     Make 
a  steel   thrust  washer  2   inches  in   diameter  and 
%  inch  thick  with  a  1-inch  bore  and  place  it  on 
the   turned   end    of   the   square   shaft.     Weld   to 
square  shaft.    Make  another  steel  washer  2  inches 


in  diameter  and  i/t-inch  thick  with  a  Mi-inch  bore. 
Assemble  bearing  on  end  of  square  shaft.  Hold 
in  place  with  a  Mi-inch  cap  screw  and  steel  washer. 
Bore  two  %-inch  holes  in  opposite  end  of  square 
shaft  for  attaching  auger. 

4.  Cut  two  steel  plates  as  shown  for  mounting 
on   tractor.     To   the   back  plate   weld   angle-iron 
brackets    and    braces    for    attaching    to    tractor. 
Brackets  and  braces  shown  are  for  attaching  to 
John  Deere  Model  A.     Adaptations  can  be  made 
for  other  tractors.     On  front  place  weld  brackets 
for  holding   attachment   and  vertical   adjustment 
bracket. 

5.  Make  angle-iron   bracket  that  bolts  to  rear 
axle  of  tractor  for  carrying,  raising,  and  lowering 
wheel. 


6.  Raising  and  lowering  shaft  connects  to  the 
lower   sprocket   shaft    through    a    universal   joint 
by   means  of  a   bolt   at   the   forward   end   and   a 
loose-pipe  bearing  at  the  handwheel  end,  bearing 
being  fastened  to  angle-iron  bracket   (see  No.  5). 

7.  The   auger  can   be  made,   purchased,  or  a 
grain  auger  used.     It  should  be  approximately  8 
inches  in  diameter  and  30  inches  long.    To  upper 
end  of  auger  shaft,  weld  a  square  tube  1-inch  by 
1-inch   inside   measurements   and   6   inches   long. 
Drill  %-inch  holes  in  this  square  end  to  match 
holes  in  end  of  square  drive  shaft.    Machine  bolts 
are   used   for   attaching   the   shaft   to   the   auger. 
Auger    cutting   lips   should    be    hard-surfaced    to 
limit   excessive  wear.     The   drive   pulley   should 
be  about  10  inches  in  diameter  and  4  inches  wide, 
with  a  bore  to  fit  the  drive  shaft. 


FRONT     PLATE 

THICK    (2   REQ.) 


1  5-'  X  2"BAR    STEEL 
CORGE     TO    SHAPE 
CUT       SLOT     WITH     TORCH 
AND     FILE     SMOOTH 


I/2DIA. 

BORE    TO    FIT    DRIVE 
SHAFT     HOUSING 


£  X    2"MACHINE     BOLTS 


PULLEY 


32M1ONG 


Drait-infl  and  photograph  courtesy  of  the  Extension  Service,  Colorado 
A.  &  M.  Cotlegr,  for:  Collins,  Colo. 
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Never  Underestimate  a  Bee 

(Cdtlinnnl  tiom  f», 

<  ohmies  pollinating  orchards,  has  good  rea- 
son to  realize  the  value  of  beekeeping.  Mr. 
H.  A.  Hill,  agricultural  aid  for  the  Sacra- 
mento Valley  District,  points  out  that 
honeybees  were  war  workers,  putting  the 
\alue  of  pollinating  foremost,  as  evidenced 
by  the  fact  that  during  the  war  years  no 
restrictions  were  placed  on  the  manufacture 
of  apiary  supplies  to  take  care  of  bees  that 
were  used  to  increase  pollination.  This 
was  not  the  case  where  honey  and  wax  were 
the  main  concern. 

Region  III  states  unequivocally  that  bees 
-real  Is  aid  in  the  pollination  of  alfalfa 
bloom  for  seed  production. 

Although  pressure  of  business  did  not 
permit  Region  IV  to  reply  to  Mr.  Hamble- 
ton's  question  in  time  for  this  issue,  this 
year's  Utah  reiiteimial  has  called  attention 
to  the  fact  that  the  Mormons  chose  ih 
name  of  Deseret  for  their  provisional  State 
while  awaiting  congressional  action  giving 
them  territorial  government.  Deseret 
means  "honeybee."  and  symbolizes  thrift 
and  industry.  Obviously,  this  aid  to  agri- 
culture has  been  and  is  appreciated  in  the 
Great  Salt  Lake  region. 

Region  V's  Rio  Grande  project  person- 
nel report  that  in  those  areas  of  the  project 
where  alfalfa  is  ]>ermitted  to  seed,  farmers 
"borrow"  from  apiaries  one  stand  of  bees 
for  each  acre  in  alfalfa  seed.  Bees  are  also 
used  in  onion  seed  pollination. 

In  the  San  Luis  Valley,  one  of  the  largest 
honey-producing  areas  in  the  State  of  Colo- 
rado, project  engineer  D.  M.  Forester  says, 
"The  local  beekeepers  all  fully  realize  the 
necessity  and  value  of  the  use  of  bees  in 
pollination  of  fruit  and  clover  crops.  Most 
of  them  place  the  value  of  honey  secondary 
to  the  value  of  crop  pollination." 

\ud  from  the  project  engineer  of  the 
Valley  Gravity  project  came  a  mass  of 
material  indicating  the  interest  of  Texans 
in  the  migrators  lx  •  and  the  value 

of  boMJTDMi  for  increasing  productivity  in 
the  citrus  groves. 

The  Regional  Director  of  Region  VI 
•ays  that  the  ^ellow-tone  Basin  produces 
a  great  deal  of  honey  due  to  the  prevalence 

of   »Wecl    i  |i,\  . 

I  In-  Kegionnl  Diif-clor  of  Region  VII, 
with  hi*  graphic  MOM  of  the  Red  Close, 
etop  ami  In-  information  on  ulher  projects 
in  the  region  when-  beekeeping  i-  prac- 
I n  cil.  also  says.  "In  irrigated  arras  where 
farm  produce  i.  .pur  Us  •  OMM-III-<|  \<\  near- 
l-s  '  .inning  factor ic.  into  processed  foods, 
honeybees  are  coining  into  their  own.  i.\\ 
iiimU-r  grower*,  anxioii-  |.>  n-ienr  top 
ITU  e.  for  prime  •  in  umber  pii  klc..  hire  the 
•  e»  of  a  beekee|»er  to  reduce  the  num- 
ber of  nubbin*.  <  r.n.kcd  and  otherwise  im 
developed  cucumber*  caused  from  in.nl' 
quate  pollination  by  lmne\ Iw-c*.  Oih.r 
crop*  in  the  Rocks  Mountain  area  depend 
a.«  well  on  pollination  |i\  IM-C-.  !••  produce 
a  profitable  alfalfa  seed  crop  it  i*  rwwntial 
to  have  an  abundance  of  inwi  pollinators. 

I  a 


Similarly,  insects  must  transport  the  pollen 
from  one  plant  or  tree  to  another  to  pro- 
duce a  profitable  cherry,  apple,  or  pear 
crop.  Actually  bees  produce  much  more 
cash  income  for  the  alfalfa  seed  grower  and 
orchardist  than  is  procured  from  the  yield 
in  honey  and  beeswax,  harvested  by  the  bee- 

keepri  ." 

He  concludes  that,  "It  is  not  un- 
likcls  that  seed  growers  of  the  future  will 
either  own  their  honeybees  or  rent  them 
from  a  beekeeper  for  use  in  tripping  and 
,  i ,  ."-pollinating  their  alfalfa  such  as  fruit 
growers  now  do.  Cross-pollination  not 
only  results  in  a  more  abundant  seed  set. 
but  also  in  more  vigorous  seeds. 

"Growth  of  the  bee  industry  in  Colo- 
rado is  indicated  by  the  legislation  ap- 
proved by  the  recent  session  of  the  general 
assembly,  under  which  the  State  may  guard 
against  the  spread  of  American  or  Euro- 
pean foulbrood.  It  also  prohibits  the  sale 
or  movement  of  bee  colonies,  nuclei  or 
used  equipment  that  is  diseased  and  makes 
compulsory  certificates  of  inspection.  With 
the  influx  of  'migrant  bee  labor'  from 
other  States,  the  amendments  added  by  the 
legislature  to  present  laws  provide  for  in- 
spection of  bees  and  the  issuance  of  per- 
mits. Further  protection  to  the  industry 
is  provided  by  an  amendment  making  it 
unlawful  to  spray  or  dust  with  any  poison- 
ous material  injurious  to  bees  any  agricul- 
tural crops  or  fruit  trees  which  are  attrac- 
tive to  bees  while  in  bloom,"  he  added. 

According  to  the  Department  of  Agri- 
culture, most  of  the  States  now  have  legis- 
lation on  their  books  requiring  inspection 
of  bees  and  bee  equipment. 

Diseases  of  Bees 

In  addition  to  stringent  legislation  to 
control  such  diseases  as  American  and 
European  foulbrood,  caused  by  bacterium 
which  attack  the  bee  larvae,  other  measures 
are  taken  by  farmers  in  the  reclamation 
urea, 

Charles  Williams  of  Meridan,  Idaho, 
states  that  he  has  had  good  luck  with  the 
use  of  sulfathiazole  to  counteract  foul- 
brood.  He  feeds  it  to  the  bees  in  a  solution 
of  sugar  sirup  or  sugar  and  water.  Colo- 
nies which  were  infected  appear  to  be  clean. 

William  said. 

In  the  Sacramento  Valley  Di-iiid  of  ]{••• 
gion  II,  some  experimental  work  has  I  .ecu 
done  with  sulfathiazole  to  combat  Ameri- 
can foulbrood.  In  the  pust  the  average 
lo-s  has  l>een  around  2  percent  from  this 
ili-eiise.  The  majority  of  the  keepei-  pie- 
fei  to  burn  the  diseased  colons  and  elimi- 
nate anv  |>ossiliilit\  of  the  bacteria  lieing 
ptc-M-nl  in  the  lion. 

De-pile  cncoura  ills  ill  other 

[•Luc-  from  the  u-c  of  sulfathia/ole.  -nine 
Rocks  Mountain  area  beekeepers  an  i, 

III.  I. III!  to  li-e  ll  I"  i  olllbilt  folllbroud.      N.MIC 

ciitomologiM.s  claim  the  ilru^:  presents  the 
spread  of  the  diwase  but  fails  to  cure  il 

I  In-    pn.|i-it    rnginerr    of    the    San    l.ui- 

Valley  project,  with  headquarter*  at  Monte 

I  ..I....    -i. ne.    that   nulfa   drugs  are 


used  ijiiite  extensisely  l>s  most  of  the  bee- 
keepers in  that  area  and  are  considered  a 
\ei\  good  cure  for  American  foulbrood. 
Many  drugs  and  experiments  have  been 
tried  in  order  to  find  a  cure  for  European 
foulbrood,  but  so  far  nothing  has  been 
found  in  that  locality  to  combat  it. 

Mr.  E.  B.  Aull  of  Weslaco.  Tex.,  pre-i- 
dent  of  the  Valley  Bee  Association,  attacks 
the  problem  of  foulbrood  more  funda- 
mentally. He  breeds  three  races  of  bees, 
the  Italian.  Caucasian,  and  a  resistant  stock 
which  is  mixed  with  several  races,  but  more 
of  the  Italians  than  any  other  and  is  pre- 
sumed to  be  more  resistant  to  foulbrood 
than  the  other  races. 

Although  the  project  engineer  on  the 
Valley  Gravity  project,  headquarters  at 
McAllen,  Tex.,  reports  that  foulbrood  is 
not  prevalent  in  the  valley,  he  says  pre- 
cautionary measures  are  taken.  Bees  are 
fed  one-half  gram  of  sulphathiazole  to  a 
gallon  of  sirup  during  the  spring  months. 

Poisonous  Sprays 

More  destructive  than  foulbrood  or  other 
diseases  to  which  l>ees  are  susceptible  are 
the  insect  and  weed-control  measures  put 
into  effect  by  progressive,  successful  recla- 
mation farmers. 

"Dusting"  crops  precipitated  a  small 
drama  in  the  Boise  Valley  of  Idaho.  One 
beekeeper  threatened  to  move  his  bees  to 
Montana  because  of  the  danger  of  poison- 
ing if  seed-growing  farmers  in  Canyon 
County  insisted  on  dusting  their  crops.  The 
farmers  disregarded  the  threat  and  pro- 
ceeded with  their  dusting.  The  beekeeper 
accordingly  transported  his  colonies  else- 
where. During  the  subsequent  harvest  the 
farmers  found  that  their  yield  had  been 
tremendously  reduced,  and  since  then  bees 
have  been  made  welcome  in  the  Boise 
V  alley.  Last  year  a  group  of  farmers  camu 
from  northern  Idaho  offering  to  pay  trans- 
portation and  a  rental  charge  of  $2  per 
colony  (which  appears  to  be  the  prevailing 
rate)  if  the  Boise  Valley  beekeepers  \\ould 
move  bees  into  their  area  to  pollcnizc  their 
while  Dutch  and  Al-ike  clover.  Farmers 
in  the  I'.mmett  Valley  of  Idaho,  near  the 
Boise  area,  also  rent  bees  for  polleni/iiiL: 
the  cheiis  orchards. 

Bremen,  orchardists.  and  dusting  air- 
plane operators  in  the  ^.tkmi.i  \allev  have 
worked  out  cooperative  agreements  so  that 
no)  mans  of  the  I.ee-  .m  lost  annually  be- 
cause of  the  drift  of  insecticides  carrying 
PIII-MII  -pi.  MS  oi  poisonous  ilu-t. 

\l-rnic   1'i.i-i.niiii; 

I  In  ^  nni.i  project  in  Region  III  icpi.it- 
a  decrease  in  value  of  tin-  bee  population 
II..MI  MI..  i.  than  $27.IXH>  in  I'll.",  to  about 
$16.000  in  )'>Ui.  due  principally  to  the 
numliei  ol  Ix-cs  which  were  killed  by 
aiseiinal  se:-.|al.|e  dii-lini!.  (  oo|>erative 
agreements  between  the  \rgctahlc  gn.w.i- 
.iii.l  the  IxTkccpei-  ic.  ulied  in  agreements 

M  ffit  MS) 
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TOO  MUCH  WATER 


ON  A  CLEAR  DAY  the  Texas  Gulf 
Coastal  Plains  sparkle  like  gems  as 
the  sun's  rays  strike  velvety,  moss-embroid- 
ered bayous,  quagmires  of  the  region's  rice 
fields,  innumerable  lakes,  and  then  bounce 
skyward. 

The  vast  area,  virtually  as  flat  as  the 
storied  pancake,  extends  westward  300 
miles  from  the  Louisiana  border  to  Corpus 
Christi.  It  sweeps  inland  from  the  coast 
on  an  average  of  70  miles,  and  the  land 
is  saturated,  like  a  submerged  sponge. 
There  is  too  much  water;  a  Gargantuan 
irrigation  project  without  drainage. 

Here  is  a  diabolical  problem.  While 
too  much  water  remains  on  the  land  to  per- 
mit full  cultivation  and  maximum  yields 
on  millions  of  acres  of  staple  crops  and 
pastures,  the  area's  rice  farms,  which  yield 
the  second  largest  amount  of  this  grain  in 
the  United  States,  require  a  great  deal  of 
moisture.  But  even  rice  lands,  without 
adequate  drainage,  also  suffer  from  un- 
wanted water  at  planting  and  harvest  time. 
The  result  is  a  perplexing  problem  of  drain- 
age, coupled  with  a  need  for  improved,  de- 
pendable irrigation  facilities  for  rice  and 
perhaps  some  speciality  crops. 

The  Bureau  of  Reclamation,  now  making 
investigations  in  the  region,  estimates  that 
11  million  acres  of  Gulf  Coastal  lands  may 
be  subject  to  reclamation.  Of  this  total 
only  slightly  more  than  2  million  acres 
were  under  organized  drainage  works  in 
1939,  according  to  the  1940  census.  How- 
ever, less  than  400,000  acres  of  the  total 
area  under  organized  drainage  works  were 
reportedly  cultivated  in  1939.  The  census 
also  indicates  that  only  1,441,341  acres  of 
the  total  area  were  drained  sufficiently  to 
produce  normal  crops. 

This  subtropical  area  receives  an  annual 
average  rainfall  of  about  45  inches,  but 
there  are  years  when  100  inches  drench  the 
country.  Rainfall  measuring  from  four  to 
eight  inches  within  a  period  of  24  hours  is 
not  uncommon.  A  record  was  established 
in  1946  at  Beaumont,  in  Jefferson  County, 
when  one  Gulf  storm  released  17  inches  of 
unwelcome  moisture. 

Much  of  the  area  that  is  too  wet  for  cul- 
tivation is  devoted  to  livestock  grazing,  but 
even  pasture  lands  suffer  from  excessive 
moisture.  Farmers  and  ranchers  lose  enor- 
mous sums  annually  because  there  is  a  lack 
of  efficient  drainage.  The  result  is  a  lessen- 
ing of  soil  productivity,  floods,  siltation, 
and  human  erosion. 

The  area  is  plagued  with  water-borne 
diseases,  including  typhoid,  dysentery,  and 
malaria.  Industrial  concerns  often  find  it 
diflicult  to  locate  building  sites  in  parts  of 
the  region.  Some  have  been  compelled  to 
drain  and  fill  large  areas  to  gain  firm 
foundations  for  plant  construction.  Fre- 
quent floods  and  overflows  damage  high- 
ways, bridges,  culverts,  and  road  ballast. 
A  sudden  downpour,  or  a  prolonged  rain- 
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Photo   by  Dale  Hovey,   Region    Y 

Flooded  rice  field  near  Houston,  Tex.     Levee  break  in  foreground 
is  method  used  to  drain  rice  lands 


fall,  leaves  some  highways  hazardous, 
others  closed  against  traffic. 

The  problem  of  inadequate  drainage  is 
not  new.  The  grandfathers  of  today's  mod- 
ern farmers  and  ranchers,  who  lived  in  the 
area  100  years  ago,  suffered  also.  They 
knew,  as  do  present  day  residents  in  the 
area,  that  a  lack  of  drainage  affected  their 
soil,  crops,  livestock,  health,  and  pocket- 
books.  The  Plains  were  settled  by  colonists 
in  the  early  1800's.  A  majority  of  the 
original  settlers  were  planters  from  the 
Deep  South,  and  they  turned  to  growing 
cotton  and  sugarcane.  The  soil  was  fertile, 
and  the  yields  were  plentiful.  New  Orleans 
was  a  profitable  market. 

Chenango  plantation,  3  miles  north  of 
Anchor,  a  station  on  the  Columbia  Tap 
Railroad  in  Brazoria  County,  is  symbolic 
of  the  area's  history  and  the  planters'  losing 
fight  against  drowning  soil.  Chenango 
was  founded  by  Monroe  Edwards  and  a 
merchant  in  New  Orleans  long  before  the 
War  Between  the  States.  Negro  slaves, 
arrived  from  Africa,  were  purchased  in 
Cuba.  Slave  labor  constructed  a  sugar 
mill  on  the  plantation,  and  toiled  in  the 
cane  fields.  Recognizing  the  need  for 
draining  the  lands  of  excess  water,  the 
plantation  owners  set  their  slaves  to  digging 
outlets  to  nearby  streams.  Remnants  of 
these  crudely  engineered  and  constructed 
drains,  now  nourishing  large  trees  and  sub- 
tropical plant  life,  are  still  in  evidence.  The 


ivy-covered  walls  of  the  old  sugar  mill,  and 
the  bell  that  summoned  slaves  to  work  at 
sunrise,  are  all  that  remain  of  the  old  plan- 
tation system,  if  one  fails  to  take  into 
account  the  problem  of  inadequate 
drainage. 

After  the  War  Between  the  States,  the 
production  of  sugarcane  slowly  gave  way 
to  cotton  culture.  Former  slaves  and  their 
children  were  classified  in  three  groups. 
Prices  for  labor  ranged  from  40  to  75  cents 
a  day.  But  Chenango,  and  other  planta- 
tions in  the  area,  fell  victim  to  the  seeping 
paralysis  of  insufficient  drainage.  From 
those  days  to  the  present  time,  Chenango 
has  passed  through  numerous  ownerships. 
Each  succeeding  owner  experienced  greater 
difficulty  in  producing  crops  than  had  his 
predecessor.  By  1930,  Chenango  was  lying 
idle. 

The  Chenango  Experiment 

For  the  past  12  years  Chenango  has  been 
owned  by  one  man — Brig.  Gen.  R.  C.  Kul- 
dell  of  Houston  who  purchased  the  planta- 
tion in  1935,  a  West  Point  graduate  with 
15  years'  service  in  the  United  States  Corps 
of  Engineers.  He  remembers  his  first  trip 
to  Chenango. 

I  had  to  mount  a  horse  to  see  over  the  weeds. 
I  was  told,  and  I  believed  my  informant,  that  it 
was  an  abnormally  wet  year.  I  soon  learned,  how- 
ever, that  a  lack  of  drainage  was  the  basic  cause 
for  the  plantation  having  been  abandoned. 
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At  first,  the  trained  and  experienced  engi- 
neer did  not  immediately  give  attention  :•• 
the  installation  of  drains.  Instead,  he  pur- 
chased a  supply  of  agricultural  books  and 
accumulated  a  library  of  extension  bulle- 
tin~  concerned  with  the  breeding  and  grow- 
ing of  poultry,  livestock,  and  row  crops. 
During  hi-  initial  fling  with  nature,  he  took 
a  terrific  beating.  But  it  was  the  land'* 
failure  to  produce  that  brought  the  engi- 
neering training  to  the  fore.  When  General 
Kuldell  returned  to  his  plantation  in  1946 
after  serving  in  the  armed  forces  in  World 
War  II.  he  marketed  most  of  his  livestock, 
purchased  an  engineering  level,  and  began 
lav  ing  out  a  drainage  system  <>n  the  planta- 
tion. After  he  had  constructed  his  drains, 
he  seeded  the  fields  to  pasture,  purchased 
l>eef-t>pe  cattle,  and  stood  by  to  see  what 
happened. 

I  his  year,  General  Kuldell  is  grazing  5<M> 
head  of  cattle  on  the  Chenango  plantation. 
The  soil  that  had  been  exhausted  in  the 
•tracgla  to  grow  cotton  on  watersoaked 
land  is  producing  pasture  grasses  in  abun- 
ilanre.  In  one  pasture.  75  head  of  Brah- 
nians  were  wintered  on  50  acres  of  gra-s. 
where  formerly  seven  to  10  acres  were  re- 
quired for  grazing  one  animal.  Supple- 
mental, concentrated  feed  left  them  in  the 
bloom  of  butcher  cattle. 

General  Kuldell  is  more  fortunate  than 
most  farmers.  His  training  as  an  engineer 
enabled  him  to  design  and  construct  effec- 
tive on-the-farm  drains.  Even  more  im- 
portant, he  has  a  large  wooded  area  in  the 
I.. «i-r  edge  of  Chenango  into  which  he  turns 
the  excess  water  from  his  pastures.  Were 
it  not  for  owning  a  low -King  area  In  re- 
ceive waste  water.  General  Kuldell  would 
face  a  problem  that  would  prove  in-m 
nic.iinl.il.il-  for  a  majority  of  individuals. 
He  could  not  have  drained  his  land  w  ithout 
damaging  the  lands  of  a  neighbor. 

Ihf  i  rn\  of  the  Plains  problem  is  drain- 
ing on-the-farm  water  into  major  outlets 
which  in  turn  drain  it  into  the  Gulf  of 
Mexico  without  damaging  the  lands  of  in- 
between  |>ro|MTlN  owners. 

"We  have  all  recognized  that  drainage  is 
(In-  chief  agricultural  problem  in  the  Gulf 
Coastal  Plains."  said  General  Kuldell,  "but 
the  problem  has  appeared  to  be  so  big  that 

little  progress  has  been  made  in  tl w-r- 

all  solution." 

As  an  engineer.  General  Kuldell  also 
ogni/es  arid  calls  attention  to  the  nerd  for 
maintaining  drainage  -\-i.-m-  after  they 
•  n-triii  ted.  The  Gulf  Coastal  Plains 
are  carved  with  drainage  experiments  that 
failed  largely  because  no  provision  had 
been  made  to  keep  them  -ulluicntlv  clear 
of  plant  growth  and  -edimrnlation  to  allow 
free  passage  of  water. 

Practically  all  attempt-  to  dale  to  con- 
-ini't  adequate  drainage  nutlets  in  the 
region  have  been  on  a  district  rather  than 
a  watershed  basis.  KM-H  in  the  i  "tnpara- 
tivclv  few  successfully  drained  di-tn.i- 
there  are  numerous  instances  where  lands 
on  the  Gulf  roast  side  of  the  di«triit«  were 
damaged  by  waters  drained  from  the  areas 
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above  them.  Many  drainage  districts  have 
witnessed  the  deterioration  of  costlv  work-. 
because  there  was  no  provision  for  main- 
tenance. The  drainage  works  fell  prey  to 
Nature's  eternal  effort  to  heal  man-made 
scars  in  the  earth. 

Drainage  Demonstration 

Further  evidence  of  the  economic  worth 
of  drainage  in  the  area  has  been  uncovered 
by  Texas  A.  &  M.  College  on  its  experiment 
station  at  Angleton.  Research  men  set  up 
seven  pastures;  ranging  from  one  with 
native  grass,  and  which  received  no  drain- 
age, conservation  or  soil  building  treat- 
ment, to  others  that  were  properly  drained, 
plowed,  disked,  seeded,  and  fertilized. 
Cash  expenditures  on  pasture  No.  7.  in- 
cluding cost  for  applying  phosphoric  acid, 
amounted  to  $16.44  per  acre. 

Eighty-four  head  of  beef-type  heifer 
calves  were  divided  into  groups,  and  turned 
into  the  different  pastures  in  October  1944. 
At  the  end  of  the  experiment  in  May  1946. 
there  were  2,500  more  pounds  of  cattle 
weight  in  pasture  No.  7  than  in  pasture 
No.  1.  While  gaining  an  average  of  114 
pounds  more  than  those  on  native  range, 
thev  consumed  only  815  worth  of  feed, 
compared  with  835  worth  of  feed  for  those 
on  native  pasture.  Important  also  was  the 
fact  that  cows  on  the  improved  pastures 
produced  heavier  calves. 

Possibly,  without  exception,  each  of  ap- 
proximately 21  counties  in  the  Gulf  Coastal 
Plains  has  its  reminders  of  successive  eras 
in  which  settlers  established  homes  on  the 
land,  farmed  a  few  years,  became  impover- 
ished, and  moved  away.  From  the  days 
of  the  planter  and  his  slave-operated  hold- 
ings, the  years  have  been  marked  b>  tin- 
trek  of  colonists,  who  believed  they  had 
the  skills  and  the  courage  needed  to  over- 
come the  fundamental  problems.  Menno- 
nites  established  communities  in  various 
sections  of  the  region:  Czechs  and  IJohe- 
mi. in-,  farmers  from  Iowa.  Illinois.  \Ii-- 
souri,  Kansas,  were  brought  into  the  area 
by  promotional  schemes.  A  great  manv 
settlers,  some  with  considerable  wealth. 
1'iiilt  -ul. -I. inli. il  homes  and  farm  buildings, 
but  their  inherent  systems  of  farming  and 
attempts  to  raise  northern  grain-  re-ullcd 
in  failure.  Of  all  the  settlers  in  the  area, 
the  Germans  and  Poles  appeared  to  be  the 
in.. -i  -in  cessful.  and  their  descendants  are 
among  the  leading,  prosperous  farmer-  in 
the  area  at  the  present  lime. 

Karlv  dav  ranchers  apparently  fared 
Letter  than  the  farmers,  and  in  recent  V.-.H- 
-cimr  ranch  land-  have  been  devoted  |o  rice 
production,  although  U-cf  cuttle  produc- 
tion -till  i-  nn  important  imlu-lrv.  Mice 
and  cattle  gra/ing  follow  a  pattern  of  rota- 
lion.  From  I  to  2  years  following  a  rice 
.  ro|i.  rice  farmers  graze  live-toe  k  on  the 
idle  land.  This  system  has  ln-en  success- 
ful, but  the  maximum  income  from  either 
...line  cannot  I*-  achieved  until  facilities 
arc  made  available  for  efficient  drainage. 

Good  surface  drainage  is  as  neceswarv  for 


successful  rice  culture  as  is  a  dependable 
supply  of  fresh  irrigation  water.  Without 
useful  drainage  it  is  difficult  to  prepare  sat- 
isfactory seedbeds,  to  obtain  good  stand-. 
to  produce  and  harvest  satisfactory  crops; 
for,  unless  fields  are  drained  quickly  and 
sufficiently  to  support  tractors  and  binder-. 
the  grain  shatters,  and  much  of  it  is  lost  in 
the  soil. 

Recent  years  have  witnessed  an  increased 
effort  to  achieve  drainage  for  the  Plains 
country.  Drainage  districts  have  been 
created,  organizations  of  farmers  have 
joined  with  chambers  of  commerce  in 
attempts  to  find  a  solution  to  the  problem; 
Liit.  as  noted  by  General  Kuldell.  the 
problem  is  so  big  that  little  progress  has 
been  made  in  the  over-all  solution.  Rice 
growers,  cotton  farmers,  ranchers,  and 
other  property  owners  believe  that  their 
lands  would  double  present  yields  and  that 
the  quality  of  their  products  would  improve 
greatly  if  a  way  could  be  found  to  get  rid 
of  excess  water. 

Complete  relief,  however,  depends  upon 
a  closely  integrated  plan  for  drainage  -v- 
lems  in  each  of  the  various  watersheds  in 
the  region.  There  is  urgent  need  for  a 
comprehensive  study  of  the  problem  In  Un- 
people in  the  Gulf  Coastal  Plains  and  the 
several  agencies  of  Government,  including 
the  United  States  Corps  of  Engineers.  tin- 
Bureau  of  Reclamation,  and  the  Department 
of  Agriculture,  all  of  whom  have  special 
skills  with  which  they  may  serve  the  prop- 
erty owners. 

Landowners,  farmers,  businessmen,  and 
(•(immunity  leaders  are  intenselv  intonated 
in  the  Bureau's  present  survev-  in  the 
Coastal  Plains  region,  which  are  expected 
to  be  completed  this  fall.  From  these 
studies  and  from  the  drawing  boards  of  the 
skilled  engineers,  soils  technicians,  econo- 
iii i-l-.  and  other  socialists  will  come  the 
basis  of  a  pattern  that  could  result  in  the 
reclamation  of  millions  of  acres. 

Sometime,  perhaps  in  the  not  distant  fu- 
ture, the  |M-ople.  a— i-ted  L\  their  agencies 
of  government  I  local.  State,  and  Federal  I. 
will  roll  up  their  sleeves  and  dig  drainage 
outlets  to  the  sea.  When  that  time  come-, 
it  will  be  a  national  achievement:  it  could 
i-.i-ih  become  the  signal  for  the  beginning 
of  a  program  to  reclaim  millions  of  acres 
of  wel  lands  in  other  States. 

There  an-  75  million  acres  of  unre- 
claimed swamp  and  overflow  lands  in  the 
humid  and  subhumid  areas  of  the  Nation 
w  hi.  h.  according  to  some  agricultural  econ- 
omi-l«.  1 10— e-s  even  greater  agricultural 
potentialities  than  western  arid  land-. 

(  ..nd  it  ions   now   cramping   and   stifling 
human  life  could  IM-  removed  if  people  >  .il 
i  ill. it.-  the  amount  of  pro-peril  v   thai  roiild 
i.  -nil   from  reclamation,  rather  than  how 
much   reclamation  co-l-. 

If  proof  were  necessary,  il  could  be  pro- 
\  ided  in  the  river  La-ins  of  the  \\e-l.  wheie 
reclamation  has  transformed  millions  of 
acres  of  wasteland  into  areas  of  maximum 
usefulness. 
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Speed  and  skill  mark  the  excavation  of  the  main 
canal    of    the    Columbia    Basin    project 
Washington 


in 


by  Wafford  Conrad, 
Region  I,  Coulee  Bam,  Wash. 


At  right,  aerial  rieiv  of  Columbia  Kasin  project's  • 

main   canal.      Walking  dragline  is  dwarfed  by 

size  <>/  excaration. 


Photo  courtesy  Seattle  Post-Intelligencer,  Seattle,  Wash. 


From  our  distant  vantage  point,  the  canal 
looked  like  some  gigantic  prehistoric 
serpent  twisting  its  way  across  the  plain. 

Coming  nearer,  we  could  see  only  a  high 
embankment  that  for  the  most  part  fol- 
lowed along  the  base  of  a  low  range  of 
sagebrush-dotted  hills.  Our  guide,  Philip 
M.  Noble,  Columbia  Basin  project  resident 
engineer  for  the  construction  job,  drove 
out  upon  a  light  steel  bridge  spanning  the 
canal,  and  stopped. 

"This  is  an  army  Bailey  Bridge,"  he  said. 
"War  surplus.  Several  of  them  are  being 
used  to  carry  county  roads  over  the  canal 
until  permanent  bridges  can  be  built."  We 
climbed  out  of  the  car  and  peered  over  the 
bridge  railing. 

It  was  like  looking  into  a  deserted  city 
street  from  the  top  of  a  three-story  building. 

The  two  railroad  men  from  St.  Paul,  the 
school  teacher  from  Chicago,  and  the  war 
veteran  from  Seattle  expressed  surprise  at 
the  size  of  the  canal.  It  was  much  bigger 
than  they  had  imagined. 

"A  good-sized  stream  would  only  wet  the 
bottom,"  one  of  the  railroad  men  com- 
mented. 

Engineer  Noble  pointed  out  that  the 
canal  could  carry  the  combined  average 
flows  of  several  medium-sized  rivers.  It 
was  ]20V>  feet  wide  at  the  top,  50  feet  wide 
at  the  bottom,  and  23 Vo  feet  deep.  Irri- 


gation water  some  day  would  flow  nearly 
21  feet  deep  down  the  canal. 

Our  eyes  followed  along  the  smooth, 
sandy  floor  of  the  canal  and  up  its  sloping 
sides  to  what  appeared  to  be  shelves  near 
the  tops  of  the  banks. 

"What  are  those?"  asked  the  school 
teacher. 

"Berms",  Noble  answered. 

"And  what  are  berms?" 

"They  are  benches  along  sloping  em- 
bankments, made  to  accommodate  a  path  or 
road,"  he  explained.  "The  berms  you  see 
here  will  carry  rails  upon  which  trimming 
and  paving  machines  will  ride.  One  ma- 
chine will  trim  the  canal  to  its  final  shape; 
the  other  will  apply  a  lining  of  concrete. 
This  work  will  be  done  under  a  contract  yet 
to  be  awarded. 

"Small  draglines  and  trucks  also  can  op- 
erate on  the  berms.  After  the  canal  is 
lined,  the  berms  will  be  filled  in  with  earth 
to  the  level  of  the  tops  of  the  main  banks. 
This  will  give  the  banks  extra  stability. 

"But  where  the  canal  is  built  along  a 
hillside,  and  this  is  done  whenever  possible, 
only  the  berm  on  the  downhill  side  of  the 
canal  will  be  filled  in.  The  hillside  bank 
will  be  stable  enough.  The  top  of  the 
downhill  bank  will  be  28  feet  wide,  and 
will  provide  a  permanent  roadway  for 
ditchriders." 


As  the  engineer  talked,  the  job  of  build- 
ing an  irrigation  canal  loomed  bigger  and 
bigger.  There  was  a  lot  more  to  it  than 
digging  a  ditch  and  piling  the  excavated 
material  along  the  sides. 

First  of  all,  the  canal  route  must  be 
determined  by  surveys,  and  by  tests  of  the 
materials  that  will  have  to  be  excavated. 
Then  rights-of-way  must  be  obtained,  de- 
signs and  specifications  prepared,  bids 
called,  contracts  awarded,  and  the  work 
staked  out  for  the  successful  contractor. 
On  Bureau  of  Reclamation  projects,  these 
preliminaries  are  done  by  the  Government. 

This  particular  canal  job  marked  the 
start  of  construction  on  the  distribution 
system  for  the  million-acre  Columbia  Basin 
project — the  largest  single  irrigation  en- 
terprise this  Nation  has  undertaken.  And 
it  was  the  first  contract  completed. 

The  Morrison-Knudsen  Co.  of  Boise, 
Idaho,  had  underbid  15  competitors,  offer- 
ing to  build  the  6.6-mile  southern  section 
of  the  Main  Canal  for  $619,000.  This 
section  would  run  from  the  site  of  Long 
Lake  Dam,  near  Stratford,  Grant  County, 
Wash.,  westward  to  its  terminus,  about 
halfway  to  Soap  Lake,  a  health  resort  town. 
Bureau  engineers  had  estimated  the  job 
would  require  excavating  more  than  2,000,- 
000  cubic  yards  of  earth  and  rock,  and  the 
building  of  about  500,000  cubic  yards  of 
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compacted  embankments.  A  I'-j-inch  con- 
crete lining,  and  other  canal  structures, 
u,. n  M  be  covered  in  a  later  contract. 

The  Boise  contracting  firm,  which  holds 
construction  contracts  around  the  world, 
iliil  not  let  any  sagebrush  grow  under  IN 
feet.  Weeks  before  the  Bureau's  official 
notice  to  proceed  was  issued  in  June  1946, 
M  K  officials  had  successful!),  <>\creome 
initial  problems  such  as  the  shortage  of 
building  materials  and  housing. 

Company  workmen,  including  a  number 
of  ex-til'-,  bulldozed  access  roads  out  of 
tin-  M.li  ani«  ash  soil  which  sent  up  choking 
clouds  of  dust  when  disturbed.  They  laid 
more  than  2  miles  of  4-inch  pipe  to  bring 
water  to  the  job  from  the  nearest  source  of 
-upply — a  farmer's  well.  They  cleared  the 
canal  right-of-way  \>\  grubbing  up  the  sage- 
bru»h  that  thriie-  e\en  iii  this  ~cmiarid 
area.  They  drilled  hole-  in  n.ikv  portions 
of  the  right-of-way,  and  blasted  the  hard 
basalt  to  pie,  «•-.  I  ln-\  ploughed  the  ground 
surfaces  on  which  the  canal  embankments 
wiuild  !»•  built  up. 

Most  of  the  excavation  work  was  done 
by  a  huge  Bucyrus-Monighan  walking  drag- 
line which  the  contractor  had  first  used  in 
i  nii-triicting  a  Mississippi  River  levee,  and 
had  shipped  to  the  eastern  Washington  job 
from  a  Nebraska  project.  Engineer  Noble 
id •«.  ribed  it  something  like  this: 

The  Monighan  scoops  up  dirt  with  a  steel- 
toothed  bucket  suspended  on  cables  from 
the  end  of  a  110-foot  boom,  or  arm.  like 
..riliiiary  draglines.  But  instead  of  being 
mounted  <>n  caterpillar  treads,  the  Monig- 
han sits  firmly  on  its  circular  base  when 
working,  and  walks  by  raising  and  lower- 
ing p<>nt»oii-like  feet  suspended  from  big 
revolving  cams  in  its  sides. 

Like  that  storied  bird  which  flies  back- 
wards liecause  it  doesn't  care  where  it's 
going — just  where  it  has  been,  the  Monig- 
han waddles  backward  along  the  center 
of  the  rii/ht-uf-way.  It  losses  earth  right 


and  left  as  it  goes,  leaving  a  canal  behind 
it. 

Where  the  earth  along  the  right-of-way 
was  suitable  for  compacting  into  canal 
embankments,  the  Monighan  was  preceded 
by  sprinkling  trucks,  and  tractor-pulled 
carry-alls  and  sheepsfoot  rollers.  The  soil 
was  sprinkled  to  give  it  the  correct  moisture 
content  for  compacting.  Bureau  men 
tested  samples  frequently.  Then  carry-alls 
scraped  up  the  damp  soil  and  deposited  it 
in  6-inch  layers  for  the  inner  core  banks. 
The  rollers,  with  their  scores  of  hoof-like 
appendages,  compacted  each  layer  of  earth. 
The  Monighan  completed  the  excavation, 
dumping  the  excavated  material  to  form 
an  outer  main  bank  of  loose  earth  or  rock. 

This  two-section  bank  construction  was 
used  the  entire  length  of  the  canal  on  its 
downhill  side,  and  for  both  sides  where  the 
canal  was  not  built  along  a  hillside.  The 
inner  core  bank  was  necessan  to  provide 
a  stable  foundation  for  the  concrete  lining 
wherever  it  was  to  be  placed  on  filled  mate- 
rial above  the  natural  ground  surface.  This 
was  unnecessary  where  a  cut  in  a  hillside 
formed  one  bank. 

On-the-site  supplies  for  constructing  the 
compacted  embankments  were  not  always 
available.  Most  of  the  material  encoun- 
tered consisted  of  sand  and  gravel  over- 
lain with  one  to  three  feet  of  fine  soil,  which 
made  ideal  core  banks  when  moistened 
sufficiently.  Approximately  1  mile  of  the 
excavation  was  almost  wholly  in  fine, 
sandy  loam.  But  scattered  deposits  of 
pumice  and  some  tough  basalt  were  en- 
tirely unsuitable. 

The  pumice  discoveries,  however, 
aroused  considerable  local  interest.  Build- 
ing blocks  made  of  pumice  had  proved 
popular  in  some  areas  of  the  Pacific  North- 
west, and  some  businessmen  envisioned  a 
new  industry  for  the  region.  But  the  ex- 
citement was  short-lived.  Investigations 
indicated  the  deposits  were  not  suitable  for 
commercial  use. 


A  half  mile  of  the  canal  was  located 
along  the  foot  of  a  lava  cliff.  Weathered 
rock,  which  had  fallen  from  the  cliff,  cov- 
ered the  right-of-way.  This  loose  rock 
and  the  underlying  bedrock  were  used  in 
constructing  the  outer  bank  of  the  down- 
hill side  of  the  canal,  and  in  filling  an  ex- 
cavation made  outside  and  just  below  the 
right-of-way  to  obtain  material  for  building 
up  the  core  bank.  Silty  loam  was  dug 
from  this  "side  borrow"  pit  by  a  small 
dragline  and  cast  onto  the  core  bank,  where 
it  was  spread  with  a  bulldozer  and  ml  led 
with  a  sheepsfoot  roller. 

When  this  source  of  material  was  ex- 
hausted, the  shovel  was  moved  to  a  "borrow 
|iit"  several  hundred  yards  from  the  canal. 
Earth  excavated  from  this  pit  was  hauled 
to  the  core  bank  in  trucks. 

Noble  explained  that  Bureau  designing 
engineers  try  to  lay  out  irrigation  canals  so 
that  the  contractor  can  obtain  sufficient 
earth  and  rock  from  the  excavation  to  build 
up  the  core  banks  and  main  banks.  Bor- 
rowing the  material  outside  the  canal  right- 
of-way  is  slower  and  more  expensive. 

Big  as  it  looked,  this  southern  por- 
tion of  the  Main  Canal  will  be  dwarfed  by 
the  northern  section,  and  by  the  Feeder 
Canal  which  will  carry  water  from  the 
Grand  Coulee  Dam  pumping  plant  on  the 
Columbia  River  to  a  27-mile  reservoir  that 
will  feed  the  Main  Canal.  The  Feeder 
Canal  will  carry  16,000  cubic  feet  per  sec- 
ond, the  northern  section  of  the  Main  Canal 
13,200,  and  this  section  9,700. 

"How  much  water  is  9,700  cubic  feet  per 
second?"  the  school  teacher  asked. 

"Well,"  replied  the  Bureau  of  Reclama- 
tion engineer,  starting  the  car,  "it's  more 
than  70,000  gallons  per  second — enough  to 
irrigate  800,000  acres  of  the  million-acre 
Columbia  Basin  project,  or  to  supply  the 
normal  domestic  water  needs  of  about  35,- 
000,000  people." 

"Whew!"  said  the  veteran,  "some  ditch!" 
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BEES      (Continued  /ram  page  200) 

and  regulations  which  now  presumably  pre- 
vent the  use  of  arsenical  insecticides  in  areas 
where  beekeeping  is  practiced. 

The  chief  drawback  to  bee  culture  on  the 
Rio  Grande  project  in  Texas  is  the  arseni- 
cals  which  are  used  to  dust  cotton  plants 
in  late  summer  and  fall  for  cotton-leaf- 
worm  control.  Hive  mortality  is  often  100 
percent  from  arsenic  poisoning,  it  is  re- 
ported. During  the  period  of  cotton  dust- 
ing, the  bee  not  only  comes  in  direct  con- 
I  tact  with  the  arsenic  preparation,  but  also 
feeds  the  hive  brood  with  the  poisoned 
honey  dew.  During  the  season  of  cotton 
dusting,  bee  hives  are  usually  moved  out 
to  the  mesas  away  from  the  cotton  fields  in 
an  effort  to  prevent  poisoning. 

From  the  Valley  Gravity  project  comes 
the  same  complaint — valley  beekeepers  lost 
a  large  number  of  colonies  of  bees  last  fall 
due  to  the  calcium  arsenate  used  in  dusting 
crops  to  kill  insects.  This  project  reported 
that  DDT  and  sulphur  also  used  in  dusting 
crops  and  trees  did  not  appear  to  be  harm- 
ful to  bees. 

Mr.  C.  F.  Webster,  of  the  Yakima  project, 
reports  that  beekeepers  bring  the  hives  into 
the  orchards  just  before  blooming-time  and 
remove  them  as  soon  as  the  farmer  is  ready 
to  apply  the  calyx  spray,  to  avoid  poisoning 
the  bees. 

Agricultural  aid  H.  A.  Hill  of  the  Sacra- 
mento Valley  District  forwarded  a  hope- 
ful note  from  the  May  1947  volume  of 
Gleanings  in  Bee  Culture  which  stated: 
"It  would  seem  unnecessary  to  continue  the 
use  of  calcium  arsenate  or  other  arsenicals 
for  the  control  of  insect  pests  on  tomatoes, 
deciduous  fruits,  and  most  field  crops  when 
DDT  will  give  better  control  and  be  less 
toxic  to  bees,  domestic  animals,  and  to 


man. 


Migratory  Bees 


A  "bee-line"  is  usually  understood  to 
mean  the  shortest  distance  between  two 
points  and  Charles  Williams  of  Meridian, 
Idaho,  claims  that  a  bee  should  not  be  re- 
quired to  travel  more  than  a  mile  and  a 
half  on  plain  wing-power  to  gather  his 
honey  and  pollen.  But  bees  are  great 
travelers  and  have  probably  taken  advan- 
tage of  additional  means  of  locomotion  for 
centuries.  For  example,  the  Encyclopedia 
Brittanica  states  that  it  is  believed  the 
honeybee  originated  in  southern  Asia,  and 
was  first  imported  to  New  England  in  1638. 
Evidently  bees  are  highly,  mobile,  for  they 
now  travel  to  their  destinations  by  way  of 
truck,  railroad,  and  airplane. 

Bees  are  frequently  sent  on  short  trips 
or  "vacations"  for  their  health,  especially 
to  get  away  from  poisonous  spraying  or 
inclement  weather.  In  the  spring,  beekeep- 
ers of  the  Boise  Valley  move  their  colonies 
into  the  nearby  hills  to  feed  on  brush  and 
chokecherries.  After  a  winter  of  living  off 
the  stored  honey,  they  become  more  or  less 
self-supporting  in  the  hills,  and  when  al- 
falfa and  sweet  clover  begin  to  bloom,  they 


are  moved  back  into  the  agricultural  areas 
of  the  valley. 

Longer  journeys  are  taken  by  honeybees, 
as  they  follow  the  honey  flow.  It  is  esti- 
mated that  800  colonies  of  bees  are  on  the 
Orland,  Calif.,  project  the  year  round — and 
that  an  additional  800  hives  are  brought 
into  the  district  by  migratory  beekeepers 
for  an  indefiinite  period.  These  bees  are 
considered  workers  for  the  community  and 
aid  in  pollination  and  also  supply  honey 
for  commercial  purposes. 

Perhaps  most  of  these  migrant  bees  come 
from  the  San  Luis  Valley  in  Colorado  with 
its  more  than  30,000  colonies,  as  the  proj- 
ect engineer  writes  that  approximately  90 
percent  of  the  bees  are  migrated  to  other 
parts  of  the  Nation,  mostly  Texas  and  Cali- 
fornia, during  the  winter  months,  to  aid  in 
the  pollination  of  fruits.  A  small  percent- 
age of  the  bees  are  kept  in  the  Valley  during 
the  winter,  and  beekeepers  "spoon-feed" 
these  stay-at-homes  on  soybean  flour  and 
sugar  sirup. 

Mr.  Ault,  the  Weslaco,  Tex.,  apiary 
owner,  ships  colonies  north  after  the  citrus 
trees  stop  blooming  in  the  spring  and  re- 
turns them  to  the  Rio  Grande  Valley  later 
in  the  season.  He  has  developed  a  com- 
mercial "winterover"  feed  which  is  also 
used  to  start  brood  rearing  before  natural 
pollen  is  available. 

"Package   Bees" 

More  exclusive  transportation  is  pro- 
vided for  "package  bees."  Packages  made 
up  in  Glenn  County,  Calif.,  consist  of  a 
small  screen  cage  large  enough  to  hold 
three  pounds  of  worker  bees  (a  pound  of 
bees  averages  5,000  to  7,000  individual 
bees) .  The  queen  and  six  worker  bees 
travel  in  a  deluxe  compartment  within  the 
package.  Room  service  is  provided  by 
means  of  a  quart  can  of  sugar  sirup  which 
is  attached  in  the  top  of  the  package  and 
is  considered  sufficient  for  a  10-day  trip, 
and  "air  conditioning"  is  carefully  con- 
trolled. These  package  shipments  are  used 
to  restock  hives  that  have  lost  their  bees 
through  the  cold  winter  months  in  the 
northern  States  and  Canada. 

Recently  six  queen  bees,  valued  at  $100 
per  queen,  each  with  two  mates  and  a 
private  compartment,  were  flown  to  Au- 
stralia by  the  University  of  California  to 
improve  Australian  hives. 

The  package  bee  business  in  California's 
Sacramento  Valley  is  large,  with  an  esti- 
mated 125,000  packages  shipped  annually. 
At  an  average  of  2J/2  pounds,  this  allows 
150  tons  of  bees,  with  a  value  of  well  over 
a  half  million  dollars  to  leave  the  valley 
each  season. 

Packaged  bees  are  transported  into  Re- 
gion VI  from  the  south  to  replenish  natural 
colony  losses,  and  to  stabilize  bee  popula- 
tion. The  Regional  Director  states  that  it 
has  been  noted  that  air  transport  is  being 
used  for  this  purpose. 

Beekeepers  in  the  San  Luis  Valley,  Re- 
gion V,  also  buy  package  bees  in  the  spring 
to  use  during  the  following  season. 


Although  pollination  appeared  to  be  the 
main  concern  in  the  reclamation  area,  this 
does  not  mean  that  the  production  of  honey 
can  be  overlooked  as  a  means  of  supple- 
menting the  farm  income.  According  to  the 
1946  honey  producing  report,  California 
leads  all  the  States  in  the  production  of 
honey,  followed  by  Minnesota  and  Iowa. 
During  1946  California  beekeepers  ob- 
tained an  average  of  48  pounds  of  honey 
per  colony  from  461,000  colonies.  The 
total  honey  production  was  22,128,000 
pounds,  which  was  sold  for  $4,526,000  or 
approximately  20  cents  per  pound,  received 
by  the  producers.  The  United  States  pro- 
duction for  that  year  was  213,814,000 
pounds. 

The  latest  reports  from  Bureau  of  Rec- 
lamation projects  indicate  that  honey  is 
paying  off  at  the  Boise,  Idaho,  and  Yakima, 
Wash.,  projects,  and  the  San  Luis  Valley 
project  in  Colorado,  where  the  total  of 
30,000  colonies  makes  this  project  the 
largest  honey  producer  in  the  State. 

An  experiment  in  Arizona,  reported  by 
the  district  manager  of  the  Gila  project 
demonstrates  how  honey,  as  a  byproduct, 
can  add  revenue  to  the  farmer's  budget. 
Bureau  of  Reclamation  officials  persuaded 
a  local  beekeeper  to  put  80  stands  of  bees 
on  tract  9  to  insure  better  pollination  of 
40  acres  of  ranger  alfalfa  being  grown  for 
seed  purposes.  A  total  of  7,800  pounds 
of  honey  was  produced  and  sold  for  $1,326, 
or  slightly  more  than  17  cents  per  Ib.  As 
tract  9  was  isolated  from  the  surrounding 
alfalfa  fields,  there  is  assurance  that  all  of 
the  nectar  and  pollen  was  gathered  from 
these  40  acres.  The  return  from  honey 
alone  was  approximately  $33  per  acre,  en- 
tirely apart  from  the  value  of  the  increase 
in  seed  production  which  resulted  from  the 
pollination  carried  on  by  bees. 

Mrs.  E.  J.  Walker,  whose  articles  cover- 
ing various  aspects  of  beekeeping  are  car- 
ried by  a  number  of  Texas  journals,  reports 
an  unusual  use  for  honey:  Experiments  have 
been  made  in  soaking  seeds  4  hours  in  I 
part  of  honey  to  99  parts  of  water,  which 
reportedly  tripled  the  yield  of  seeds. 

Evidently  beekeeping  does  have  a  place 
in  reclamation  planning,  and  furthermore 
reclamation  farmers,  particularly  orchard- 
ists,  have  already  made  a  place  for  the 
honeybee,  fully  appreciating  its  primary 
value  for  pollination,  and  its  secondary 
honey-producing  potentialities. 

A  word  of  advice  was  given  by  the  Re- 
gional Director  of  Region  VII: 

"Veterans  who  settle  on  reclamation  proj- 
ects and  have  an  interest  in  bee  culture,  are 
strongly  advised  by  entomologists  to  learn 
all  they  can  about  bees  from  their  agricul- 
tural agents  before  starting  their  first  colo- 
nies. The  farmer  with  little  or  no  knowl- 
edge of  bees  is  liable  to  find  his  hard-earned 
cash  all  going  into  bees,  bee-stands,  and 
sugar,  with  little  or  nothing  in  return,  ex- 
perts agree." 

So — never  underestimate  a  bee. 
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Safety  on  Reclamation  Projects 

by  A.  R.  1 1  in.'-. 

Safety  Kngineer,  Bureau  of  Reclamation 


Reclamation  projects  in  the  West  re- 
quire a  multitude  of  correlated  operations 
from  the  time  the  project  initially  takes 
shape  on  the  drafting  table  until  the  tii-t 
irrigation  water  finally  is  brought  down  the 
fanner's  ditch. 

Safetv  |>la\-  its  part  as  one  of  the  ele- 
ments that  goes  into  the  construction  and 
operation  of  any  Reclamation  project.  To 
the  casual  visitor  who  first  views  a  project 
under  construction  or  in  its  final  operating 
stage,  many  of  the  safety  features  may  not 
be  apparent  at  first  glance. 

The  Bureau  safety  program  is  concerned 
with  the  protection  of  both  personnel  and 
property  whether  in  the  design,  construc- 
tion or  operating  stage.  In  general,  the 
safety  program  is  concerned  with  the  pre- 
vention of  accidents  as  it  pertains  to  Bureau 
employees  or  contractors  engaged  on  Bu- 
reau work.  However,  the  responsibility 
for  the  protection  of  the  public  is  not  over- 
looked. Kvery  reasonable  precaution  is 
taken  to  protect  the  public  from  possible 
injurv  in  cumin  lion  with,  or  as  a  result  of. 
,in\  »"ik  or  operation  of  the  Bureau  of 
Reclamation.  It  has  been  found  advisable 
in  some  instances  to  erect  vista  houses 
w lnTf  the  public  can  get  a  view  of  the  work 
in  progress  without  entering  construction 
zones.  In  other  cases,  visitors  are  con- 
ducted about  by  experienced  guides  who 
give  constant  consideration  to  the  safety 
of  the  group. 

In  order  to  carry  out  a  sound  and  prac- 
tical safety  program,  a  safety  handbook  was 
issued  to  provide  standards  and  procedures 
f»r  the  guidance  of  all  employees  of  the 
l.nti-au.  Provisions  for  accident  preven- 
tion also  an-  incorporated  into  all  contract 
specifications  and  form  the  basi-  for  tin- 
-af«-tv  measure*  I"  !>"•  taken  by  contractors 
performing  work  under  jurisdiction  of  tin- 
Bureau. 

Sinie  everv   hii/ard  cannot  !»•  eliminated 
or   evrr\    a<  <  idcnt    avoided    In    lln-    -imple 
--  of  roniplving  with  a  set  of  safety 
rules,  accident  prevention  |.ei nine-  largelv 
a  matter  of  personal  heb.iv  K.I  .    To  help  .1. 
vel.ip  the  projMT  attitude  and  hchav  ior  on 
tin-  part  of  supervisor*  and  cmpl 
lain  techniques  and  tools  of  «afet\    .-dm  .1 
lion  are  employed. 

Safely  Training 

Safely  training  is  planned  as  an  integral 
part  of  the  job.  \\  IHTI  new  step-  in  the 
\>..tk  program  are  planned  and  laid  out. 
•  in  h  «lcp«  include  consideration  of  the  safe 
method  of  accomplishment.  Foreman  and 
ollirr  .iipervi«ors  are  responsible  f.,r  pr..p 
rrly  in-irii' imi:  their  men.  and  "follow 
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Sample  safety 


through"  to  see  that  instructions  are  under- 
stood and  properly  carried  out. 

Safety  meetings  are  used  as  an  important 
part  of  promoting  safety  as  well  as  a  means 
of  providing  safety  education  to  all  con- 
cerned. The  size  and  composition  of  these 
meetings  depend  upon  the  type  of  work 
under  way  on  any  particular  project. 
Meetings  composed  of  supervisors,  all  fore- 
men. or  all  members  of  a  craft,  are  held 
each  month  for  the  purpose  of  renewing 
the  safety  record;  to  consider  the  schedule 
of  -afety  activities  planned  for  the  ensuing 
month;  to  receive  safety  instructions;  to 
di.-cuss  correction  of  physical  hazards  and 
unsafe  \\ork  methods  encountered. 

FirHt-\i<l  Training 

First-aid  training  is  also  recognized  as 
an  effective  means  of  promoting  -.if.-l\  and 
is  sponsored  In  the  project  safety  organi- 
zation. All  classes  are  conducted  ace  cud 

ing  to   ill.-   -t.  mil.  lid-   of   tin-     \mcrii  an    Red 

Cross  or  the  Bureau  of  Mines.  Where 
practical,  all  foremen  are  required  to  have 
first-aid  training  so  that  in  case  of  an  acci- 
dent proper  first-aid  care  ma\  In-  icmlcrcd. 


Sv.lcm 


\  -iigge-licin  -v-lcm  is  useil  as  a  mean* 

of    ttimulalillg    cmplovci--      inlen-.|     in    ihe 

improvement    of    working    methods.     Sug- 

•ii    I...M--    an-    provided    as    an    .  ,i-\ 

method  of  obtaining  new   ideas  on  safi-tv. 

As  a  further  means  of  providing  snf>-i\ 
eilm  ation.  full  use  i«  made  of  |>ost. 
di«plnv-.  bulletin*.  and  magazines. 


In  the  standard  method  of  computing 
accident  statistic.-,  reference  is  generally 
made  to  the  frequency  and  severity  rates  of 
an  establishment.  The  frequency  rate  is 
defined  as  the  number  of  lost  time  injuries 
per  )  million  man-hours  of  exposure.  This 
rate  is  obtained  by  multiplying  the  number 
of  injuries  occurring  by  1  million,  and  then 
dividing  the  product  by  the  number  of 
man-hours  that  were  worked  during  the 
period  under  consideration.  Tin-  -evetitv 
rate  is  defined  as  the  number  of  davs  of 
lost  time  I  due  to  injuries!  multiplied  bv 
1,000  and  divided  by  the  number  of  man- 
hours  of  exposure.  The  standard  fre- 
quency and  severity  rates  serve  as  a  "ba- 
rometer' to  indicate  the  effectiveness  of 
the  safety  program.  They  also  are  used  as 
a  means  of  comparing  the  relative  safety 
standing  of  organizations  performing  simi- 
lar types  of  work. 

On  the  above  basis,  the  "barometer" 
shows  that  the  frequency  and  severity  rates 
for  Bureau  employees  have  decreased  from 
36.5  and  2.59,  respectively,  in  1939  to  25.1 
and  2.17.  respectively,  for  the  year  ending 
December  31,  1946.  During  the  same 
period,  contractors  engaged  on  Bureau 
work  as  a  whole  have  lowered  their  yearly 
frequency  rate  from  84.6  to  46.1  and  re- 
duced the  corresponding  severity  rate  from 
10.11  to  6.66. 

II. i/. nil-    of   Tunneling 

Tunneling  i>  iccogni/eil  a.-  the  most  haz- 
ardous of  construction  jobs.  Due  to  the 
relatively  small  number  of  men  that  can  In- 
employed,  a  high  accident  frequency  rate 
is  expected.  It  is  difficult  to  convert  earlv 
accident  reports  into  modern  frequency  and 
severity  rates.  HOVM-M-I.  -diking  contrasts 
are  found  in  the  following  note--  on  Rccla- 
m. ih. .11  lumic-l-.  According  to  repent-  oi 
the  disasters  following  the  con-li  IK  lion  of 
the  (fliniii-on  tunnel  i -ee  \IIL-II-I  I'MdKli- 
LAMATION  KHVI  between  1905  and  I'*)"). 
_'d  men  lost  llic-ir  live-  and  over  |(KI  siitTercd 
set  iou-  injiii  v . 

On  the-  Alva  B.  Adams  tunnel  of  the 
Colorado  Hig-Thomp-on  project  i-eejuly 
and  August  Itici  VMVMUN  I.KVI  two  fatal 
.11  i  idi-iil-  01  i  111  red  during  the  total  pOfiod 
of  some  2.'{<H).(KI()  man-boiii-  of  contract 
work  requited  to  drill  and  concrete  this 
I. {-mile  l.innel  from  194<M6.  The  fre- 
ipiem  v  i  ate  was  114.il  and  the  -evctiiv  rate 

LSI, 

On  Mav  I.1:.  I'M).  J.  \.Te,lcll,ng\  ^on- 
holed  through  the  1  '  ,  mile  long  Title  Lake 
tunnel  on  the  Klamalh  project  without  a 
single  lost-time  accident. 

TIIK  Hi  c  i  v\i  MKIN  ERA 
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More  Reclamation  Farms  Available 

The  Bureau  of  Reclamation  has  an- 
nounced the  opening  of  10,065  acres  of 
land  in  Wyoming  which  will  be  divided 
into  99  homestead  farms  on  two  of  its 
projects,  the  Riverton  project  and  the 
Heart  Mountain  division  of  the  Shoshone 
project. 

These  openings  mark  the  fifth  and  sixth 
public  land  openings  since  the  War.  There 
will  be  6,850  acres,  comprising  68  farms 
on  the  Riverton  project  and  the  time  for 
filing  applications  during  the  veterans'  pref- 
erence period  will  expire  at  2  p.  m.  October 
8.  Applications  should  be  filed  with  the 
Project  Engineer,  whose  address  is  Bureau 
of  Reclamation,  Post  Office  Building, 
Riverton,  Wyo. 

On  the  Heart  Mountain  division  of  the 
Shoshone  project  3,215  acres  which  will 
provide  31  farm  units  will  be  opened  to 
entry.  Applications  for  these  homesteads 
should  be  filed  with  the  Acting  Project 
Superintendent,  Bureau  of  Reclamation, 
Powell,  Wyo.  The  veterans'  preference 
period  for  filing  applications  on  this  project 
will  expire  at  2  p.  m.  October  22.  As  in 
the  case  of  the  settlers  on  the  Gooding 
division  of  the  Minidoka  project  in  Idaho, 
qualified  veterans  whose  applications  are 
approved  for  farm  units  on  the  Riverton 
and  Heart  Mountain  projects  will  be  given 
a  "bonus"  in  the  form  of  barracks  build- 
ings, located  at  the  evacuated  Shoshone 
Heart  Mountain  War  Relocation  Authority 
camp.  These  can  be  converted  into  living 
quarters  and  farm  buildings. 

Additional  information  on  these  land 
openings  can  also  be  obtained  by  writing 
the  Regional  Director,  Bureau  of  Reclama- 
tion, Stapleton  Building,  Billings,  Mont.,  or 
Commissioner,  Bureau  of  Reclamation. 
Interior  Building,  Washington  25,  D.  C. 

Governor  Dewey  Visits  Shoshone 
Project 

Gov.  Thomas  E.  Dewey,  his  family  and 
other  members  of  his  party,  who  were  guests 
of  Senator  E.  V.  Robertson  of  Wyoming, 
visited  the  Shoshone  project  during  the 
latter  part  of  July. 

Regional  Director  K.  F.  Vernon  and 
Acting  Project  Engineer  W.  F.  Kemp  of 
the  Bureau  of  Reclamation  conducted  the 
tour  over  the  project.  Included  in  the  visit 
were  stops  at  the  Heart  Mountain  division, 
Garland  division,  and  the  storage  works  at 
Buffalo  Bill  Dam.  When  the  Governor  was 
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escorted  to  a  high  vantage  point  where  he 
was  able  to  get  a  broad  view  of  entire 
project  set  in  the  green  valley  as  contrasted 
with  the  surrounding  barren  nonirrigated 
area,  he  seemed  greatly  impressed  by  the 
sight  and  the  value  of  reclamation  so 
graphically  presented. 

The  Governor's  visit  to  the  project  was 
preceded  by  a  luncheon  at  Cody,  Wyo., 
given  in  his  honor  by  the  American  Legion 
and  the  Cody  Club.  Approximately  300 
guests  were  in  attendance. 

Interim  Colorado  River  Basin 
Report  Sent  to  Congress 

An  interim  report  containing  a  compre- 
hensive inventory  of  potential  Reclama- 
tion projects  for  developing  water  and  re- 
lated resources  of  the  Colorado  River  Basin 
was  sent  to  the  Congress  by  Secretary  of  the 
Interior  J.  A.  Krug  on  July  24,  1947.  The 
report  now  contains  the  comments  of  the 
seven  Colorado  Basin  States  to  which  it  was 
submitted  for  review  in  June  1946. 

With  the  interim  report,  Secretary  Krug 
transmitted  to  the  Congress  his  conclusions 
that: 

A  comprehensive  plan  of  development  for  the 
Colorado  River  Basin  cannot  be  formulated  at 
this  time; 

Further  development  of  the  water  resources  of 
the  Colorado  River  Basin,  particularly  large-scale 
development,  is  seriously  handicapped,  if  not 
barred,  by  lack  of  a  determination  of  the  rights 
of  the  individual  States  to  utilize  the  waters  of 
the  Colorado  River  system.  The  water  supplies 
for  projects  to  accomplish  such  development  might 
be  assured  as  a  result  of  a  compact  among  the 
States  of  the  separate  basins,  appropriate  court 
or  congressional  action,  or  otherwise; 

The  States  of  the  Upper  Colorado  River  Basin 
and  the  States  of  the  Lower  Colored  River  Basin 
should  be  encouraged  to  proceed  expeditiously 
to  determine  their  respective  rights  to  the  waters 
of  the  Colorado  River  consistent  with  the  Colo- 
rado River  compact. 

The  Basin  States — Wyoming,  Colorado,  Utah, 
Nevada,  California,  Arizona,  and  New  Mexico — 
still  have  before  them  the  question  of  settling 
their  respective  claims  to  the  waters  of  the 
Colorado. 

However,  in  accordance  with  existing  congres- 
sional authority,  the  Bureau  of  Reclamation  and 
other  Interior  Department  agencies  are  proceed- 
ing with  engineering  and  economic  studies  hoping 
for  early  agreement  among  the  States  for  some 
other  arrangement  that  would  clear  the  way  for 
further  development  of  the  resources  which  are 
now  going  to  waste. 

Secretary  Krug  explained  that  he  hoped 
that  the  interim  report  to  the  Congress,  by 
making  full  details  of  the  problem  avail- 
able to  all  interested  parties,  would  help  to 
expedite  a  solution. 

The  problem  hinges  on  the  fact  that  the 


Colorado  River  system  does  not  normally 
yield  sufficient  water  for  all  of  the  potential 
Reclamation  developments. 

Comprising  about  one-twelfth  of  the  land 
area  of  the  United  States  and  located  in 
the  southwestern  corner  of  the  Nation,  the 
basin  is  a  vast,  rugged,  arid  area.  Virtu- 
ally all  economic  activity  and  civilized  life 
there  depend  upon  the  conservation  of 
water  resources,  irrigation  of  the  land,  and 
development  of  hydroelectric  power  from 
the  streams  of  the  Colorado  River  system. 
At  the  present  time,  the  basin's  population 
growth  and  its  irrigation,  hydropower  and 
other  water  resource  needs  are  outstripping 
developed  water  and  related  resources. 

The  construction  of  some  of  the  major 
Reclamation  developments  in  the  Basin,  in- 
cluding Hoover,  Parker,  and  Davis  Dams 
and  other  irrigation  and  hydropower  facili- 
ties, was  made  possible  under  the  Colorado 
River  compact  of  1922. 


Uncle  Sam  Says 


Did  you  ever  can  a  United  States  Savings 
Bond?  Don't  answer  "no"  too  quickly  be- 
cause that's  what  millions  of  wise  Americans 
are  doing  daily.  By  buying  bonds  regularly 
through  the  Payroll  Savings  Plan  where  they 
work  or  the  Bond-a-Month  Plan  where  they 
bank,  they  are  preserving  income  for  future 
nourishment.  Savings  Bonds  grow  in  nutri- 
tion value  to  you  and  your  family  through  the 
passage  of  time.  In  10  years  they  will  pro- 
duce $4  in  goodness  for  every  $3  you  store 
away  today.  Yes  sir,  the  best  canning  you 
can  do  now  is  the  canning  of  income  in  the 
form  of  Savings  Bonds. 

U.  S.  Treasury  Department 
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RECLAMATION  READING 


llurcau    Publication* 

•Available  from  the  Bureau  of 
Reclamation 

1.  Landowner  ship    Survey    on    Federal 
Reclamation  Projects. — Available  upon  re- 
quest to  the  Commissioner,  Bureau  of  Rec- 
lamation,   Department    of    the    Interior. 
Washington  25,  D.  C. 

2.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Growth 
of  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
fil7.cn,  assistant  engineer,  under  direction 
of  C.  P.  Vetter,  engineer.  Bureau  of  Recla- 
mation, Denver,  Colo.,  October  30,  1939, 
7-page  mimeographed  stuilv  \\ith  graphs. 

3.  Questions  and  Answers  About  Form- 
ing   an    Irrigation    District    to    Further 
Irrigation  Under  the  Missouri  Basin  De- 
velopment Project — Montana. — Eight-page 
folder     available     upon     request     to     the 
Regional  Director,  Bureau  of  Reclamation, 
Hillings,  Mont. 

( i  niliihlr  from  the  Superintendent  of 
Document*,  Washington  25,  D.  C. 

1.  High-Pressure  Reservoir  Outlets,  by 
J.  M.  Caylord  and  J.  L.  Savage — a  report 
1 1923)  on  Bureau  installations  compiled 
from  correspondence,  project  histories. 


feature  reports,  technical  papers,  special 
reports  prepared  for  this  purpose,  and  from 
personal  inspection  of  the  installations  de- 
scribed. Obtainable  from  the  Superin- 
tendent of  Documents. 

2.  Putting  the  Missouri  to  Work. — Illus- 
trated summary  of  the  unified  plan  for  de- 
velopment of  the  Missouri  River  System. 
Fifteen  cents  a  copy. 

3.  Columbia     Basin     Joint     Investiga- 
tions.— Advance  studies  of  problems  aris- 
ing in  connection   with  settlement  of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.     Obtainable  from  the 
Superintendent  of  Documents.     Latest  re- 
leases are:  Problem  10,  Pattern  of  Rural 
Settlement— 25  cents,  and  Problem  28,  Lo- 
cal Governmental  Units — 70  cents. 

Problem  9  (Supplement),  Standards 
and  Levels  of  Living — 20  cents. 

Problem  14,  Financial  Aid  for  Set- 
tlers— 25  cents. 

Problem  23,  Rural  and  Village  Elec- 
trification— 25  cents. 

Problem  24,  Agricultural  Processing 
Industries — 30  cents. 

Problem  26,  Recreational  Develop- 
ment of  Roosevelt  Lake — 75  cents. 

4.  Central     Valley     Project     Studies. — 
Studies  of  diversified  but  interrelated  prob- 


lems affecting  the  wartime  and  long-term 
development  of  the  Central  Valley  Project 
in  the  State  of  California.  Obtainable  from 
the  Superintendent  of  Documents.  First 
released  in  the  series  are  Problems  1-5,  The 
War  Program — 45  cent-. 

5.  Columbia    Basin    Reclamation    Proj- 
ect— East  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  east  Columbia  Basin  ir- 
rigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.     Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  cents  a  copy. 

6.  Columbia    Basin    Reclamation    Proj- 
ect— South    Irrigation     District    Apprais- 
als.— Report  on  the  appraisal  of  lands  and 
improvements  in  the  south  Columbia  Basin 
irrigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.     Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Appendix  contains  classifications  and  ap- 
praisal of  lands  excluded  from  the  south 
Columbia  Basin  irrigation  district.     Fifty- 
five  cents  a  copy. 


({rrlumation's  Construction  Program     {c«*n*urd  t,om  P,,r 


Itah 

NEWTOX:  $50,000;  complete  Newton  Dam  and  Reservoir. 

OCDEN  RIVER:  $55,000;  continue  construction  on  south  Ogden  district  lat- 
eral system. 

PROVO  RUT.*:  $1,370.1X10;  n.n-lrn.  lion  "n  Salt  Lake  aquedin-t  and  Jordan 
Narrows  »iph»n. 

•"•.nun:  $10.000;  additional  work  on  dam  and  reservoir. 

REGION  \    'IIKVDQUARTERS,  AMARILLO.TEX.) 

Oklahoma 

W.  C.  \i-ris  f  fi.rini-rlt  I  iini-rt-Alliis)  ;  $2,960,000;  complete  main  canals 
and  work  on  lateral*  and  drainage  »y«lem. 

firm 


:  $U),000;  «.ii-tnn  ii«.n  <.n  ranal  and  drainage  system. 
I  '.i  MI  »m:   $1.790,000;   complete  ranal  and  laterals  for  fir-i  five  unit-: 
work  on  drainage. 


Rio  (,iu  MIL:   $l.lflO.(NKl;    ...in|  I.I.     Klr|ihan!    Hull.    Spillway  rnnM  ruction 
nf  IranMniwion  line  and  initiation. 

C.JonJo 

-»•.  IM-  \  MIII  :  t.'ln.ixxi;  Platorn  Dam  -p.  •  id.  .ili..n-  and  inve*ligalional 
and  developmental  work. 

Trim 

\MIIT     I.IMMM:     $230,000;     prerimMrin  linn     .urie>.    anil     preliminary 


MARSHALL  FORD  DAM:  $80.000;  minor  construction. 

FUl  Mimnn:  $70.000;   completion  of  pro|ecli»e  mirk-  and  nllier  ...n-ini. 
lion. 

REGION  VI   i  IIK  \ln.H    \RTr.R-.  HIIIIM.-.  \KiNI   , 

Montana 

Hum:  $.10.000;  •untey  and  design  «lndir«  nn  drainage  (aiil 
>••>   KiBKt:  f4»i.t»*l;   i..  initiate  confirm  • 

Four  Pun:  $,1.1MU>«»>;  ...n.lr.i.  ti,,n  ..n  l.lrn.lnr  \l,lr.  (  ,l>  .„„!  r..rt  1'r,  k 
%  illi.lnn  lr»n«nii««inn  linr..  and  «n|.«l,ili..nv 
MOORRKAO  DAM:  $900.000;  Mart  dam  ronMrw'i 
YrttOWSTOMK  I'l  «riM.   I   sir:   $300.000;   work  on  irrigation  system. 

200 


\»rtli  Dakota 

HEART  RIVKR:  $700,000;  including  start  of  construction  on  Heart  Butte  Dam 
and  Dickenson  Dam. 

CANNONBALL  DAM:  $400,000;  start  dam  construction. 
Stuiili  Dakota 

ANGOSTURA  DAM:  $3,900,000;  continue  dam  construction,  and  start  irriga- 
tion construction. 

GRAND  RIVER  including  SHADEHILL  DAM:  $800,000;  start  dam  construction. 
BIXDY  DAM:  $500,000;  start  dam  construction. 

IPyoming 

BOVSEN  DAM:  $2,600,000;  continue  dam  construction. 

KORTF.S  DAM:  $3,400,000;  continue  dam  rnii-triirti.ni. 

KMIIIU.E  DAM:  $200,000;  start  dam  construction. 

KIM  i<  ii  IN:  $2,185,000;  canal  system  construction  and  work  on  drainage 
system;  development  of  15,000  acres  of  irrigable  lands  for  settlement. 

SHOSIIONE:  $3,150,000;  canal  laterals  and  transmission  linr  ami  ile\el..p 
ment  of  15.000  acres  irrigable  public  lands  on  Heart  Mountain  Division  foi 
settlement. 

REGION  \ll   i|IEM>or.ARTEKS.  DENVER.  <  Ol.O.) 

Colorado 

(  •>inii\i>.i  Kn.  THOMPSON:  $18320,000  (including  supplemental  appropri- 
ation needed)  ;  continue  ...n-trurlion  on  Granby  !••-•  i\..n  anil  i.t.ml'\  pump- 
ing plant,  Honetoott)  Reservoir  and  feeder  ranal*.  E-t<-.<  Park  aqurdiicl  and 
power  -\.iein;  E«le«  l^ke;  start  Olympus  Dam;  transmission  line*. 

Nuiimns  DAM:  $300.000;  start  dam  .  ..n-nn.  n..n. 

llovvv  DAM:  $800.000;  start  dam  .  -..11-1111.  lion. 

framing 

KIMIKIIK:  $1.0-IO.(XH);  ronlinur  work  on  canal  and  lateraU. 
Nrbra.\ka 

ElODERA  DAM:  $2.400.000;  nmlinue  dam  •  i.ii-ttii.  II..H. 

l.i  iniiiisiiN  |)»M:  $UNI.(X)l):  -Inrl  ilmn  ron«triirli..n. 

MnmiM  CRKKK  DAM:  $1.000.000;  Mart  dam  run-Inn  lion. 

Mix  M.I    I  i  u-:  $190.000;  .  ..n-iiii.  in>n  Hot  llultr  Dam  and  canal*. 

ll.isinnk  I'MT:  $T>00.000;  for  irrigation  farilitie.. 

Enr.x.  IIMVN  I  ^MRHinr.r.  ('MI:  $1.700.000;  for  irrigation  facilitie*. 

Kaiuat 

<  iu\u  Hi  i  M   |I\M:  $900.000;  start  dam  mnolmelion. 
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NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  July  1947 


Spec.  No. 


1670.  .. 

1727.. .. 
1727. . . 


1727. . . 
1773.. 
1789 
1790 


1799. 


1800 
1804 


1801 


1806 
1811 


1814 
1826 


1826 


1827. 
1827. 


1827.. . . 


1827   . 
1833  . 
1843 .  . 


1844 

1847 

1858 

1861 

1862 

1883 


Project 


Colorado  River  Front   Work  anil 

Levee  System,  Colo. 
Colorado-Big  Thompson,  Colo .  .  . 

..do. . . 


Shoshone,  Wyo 

Central  Valley,  Calif 

Boulder  Canyon,  Ariz.  .  . 


Davis  Dam,  Nev 

Central  Valley,  Calif 

Colorado-Big  Thompson,  Colo . 


Columbia  Basin,  Wash 

W.  C.  Austin,  Okla 

Columbia  Basin,  Wash  .  . 
Central  Valley,  Calif 


. .. .do 

...do. .. 


.do. 


Yakima.Roza, Wash.  .  . 
Columbia  Basin,  Wash 


Central  Valley,  Calif 

Colorado-Big  Thompson,  Colo.  .  . 
Shoshone,  Wyo 


Colorado  River  Front  Work  and 

Levee  System,  Calif. 
Davis  Dam,  Nev .  .  . 


Riverton.  Wyo. 


Award 
date 


July  21 
July  25 
July  25 

July  3 

July  2 

July  10 

July  24 

July    21 

July  24 
July  16 

July    16 

July  7 
July  11 

July  11 
July  24 

July  24 


July 
July 


July      8 


July 
July 
July 


July  15 
July  23 
July  25 
July  10 
July  31 
July  31 


Description  of  work  or  material 


One  20-inch  floating  cutter-type  hydraulic  suction  dredge  com- 
plete with  fuel,  work  and  pipe  barges,  and  power  attendant  plant. 

Four_  oil-immersed  outdoor-type  transformers  for  Granby 
switchyard. 

Three  transformers  and  three  power  circuit-breakers  for  Granby 
switchyard. 

Disconnecting  switches  for  Granby  switchyard 

One  25-ton  traveling  crane  for  Heart  Mountain  power  plant 

Circuit-breakers  for  Keswick  power  plant 

Transformers,  circuit-breakers,  disconnecting  switches  and  instru- 
ment transformers  for  Boulder  City  and  No.  2A  pumping  plant 
substations. 

Dismantling,  moving  and  erecting  shop  building  at  Government 
camp. 

One  100-ton  pantry  crane  for  Tracy  pumping  plant 

One  30-inch  ring-follower  gate  with  hydraulic  hoist  for  Granbv 
Dam. 

One  30-inch  hollow  jet  valve  for  Granby  Dam 

One  transformer  for  Granby  power  plant 

Construction  of  earthwork  and  structures  for  laterals  and  sublat- 
eralg. 

Construction  of  six  relift  pumping  plants  for  laterals 

Dismantling,  moving  and  converting  buildings  for  Government 
camp  at  Lindsay,  Calif. 

Construction  of  water  and  sewerage  systems  for  Government 
camp  at  Lindsay,  Calif. 

Autotransformers  and  regulating  transformers  for  Delta  substation 

Transformers  and  circuit-breakers  for  Delta  and  Elverta  sub- 
stations. 

Circuit-breakers  for  Delta  and  Elverta  substations 

Circuit-breakers  for  Delta  and  Elverta  substations 

12  sets  of  motor-control  equipment  for  pumping  plants 

Miscellaneous    structural    steel,    railings    and    gratings    for    Grand 

Coulee  power  plant. 
Structural  steel,  siding,  windows  and  doors  for  steel  warehouse  at 

Tracy  pumping  plant. 
Discharge  valve  control  system,  two  hydraulic  pumping  units,  and 

pressure  tanks  for  Granby  Pumping  Plant. 
Carrier-current    coupling    apparatus    for    Heart    Mountain    power 

plant  and  Garland  substation. 
Furnishing  six  2-bedroom  prefabricated  bouses  for  Needles,  Calif., 

Government  camp. 
Furnishing  20  prefabricated  bouses  for  Davis  Dam  Government 

camp. 
Construction  of  13.7  miles  of  the  Wyoming  Canal 


Contractor's  name  and  address 


Pacific   Coast   Engineering    Co.,    Alameda, 

Calif. 
General  Electric  Co.,  Denver,  Colo  ....... 

Westinghouse  Electric  Corp.,  Denver,  Colo. 

Graybar  Electric  Co.,  Inc.,  Denver,  Colo.  . 
Euclid  Crane  &  Hoist  Co.,  Euclid,  Ohio. 
General  Electric  Co.,  Denver,  Colo  ....... 

Westinghouse  Electric  Corp.,  Denver,  Colo 


W.  S.  Ford,  K  in.  in  in    Ariz  .............. 

Cyclops  Iron  Vi  orks.  San  Francisco.  Calif. 
Westinghouse    Electric    Corp.,    Sunnyvale, 

Calif. 
Pacific    Coast    Engineering    Co.,    Alameda, 

Calif. 

Westinghouse  Electric  Corp.,  Denver,  Colo 
Stigler  Construction  Co.  and  Jack  Durrett, 

Stigler,  Okla. 

James  Construction  Co.,  Seattle,  Wash.  .  . 
Paul      Spencer      Construction      Co.,      Los 

Angeles,  Calif. 
Kovick    Bros.    Construction    Co.,    Fresno, 

Calif. 

Allis-Chalmers  Mfg.  Co.,  Denver,  Colo.  .  . 
Westinghouse  Electric  Corp.,  Denver,  Colo. 

Pacific  Electric  Mfg.  Corp.,  San  Francisco, 

Calif. 
General  Electric  Co.,  Denver,  Colo  ....... 

Atlis-Chalmers  Mfg.  Co.,  Denver.  Colo. 
Pacific  Car  &  Foundry  Co.,  Seattle,  Wash. 

Independent  Iron  Works,  Oakland,  Calif.  . 
Woodward  Governor  Co.,  Rockford,  111.  .  . 
General  F.lectric  Co.,  Denver,  Colo  ....... 

Green  Lumber  Co.,  Laurel,  Miss  ......... 

Green  Lumber  Co.,  Laurel,  Miss  .......... 

Morrison-knudsen  Co.,  Boise,  Idaho  ...... 


Contract 
amount 


$871,700.0» 
141,164.00 
112,297.00 

17.870.54 
16,885.00 
51,139.00 
39,556.44 

24,510.00 

104,409.00 
11,835.00 

10,800.00 

38,800.00 
349,416.00 

68,016.25 
153,498.61 

11,675.00 

1.249,380.00 
1,272,876.00 

192,286.00 

114,864.00 

185,894.00 

11,952.00 

22,063.00 
55,445.00 
21,247.00 
16,080.00 
49,935.00 
668.933.00 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  During  September  1947 


Esti- 

mated 

date 

bids 

to  be 

invited 


Project 


Description  of  work  or  material 


.".•pi.  1 

Sept.    1 

Sept.  1 

Sept.  1 

Sept.  I 

Sept.  1 

Sept.  1 
Sept.  1 
Sept.  2 

Sept.  15 

Sept.  15 
Sept.  15 
Sept.  15 
Sept.  15 


Davis  Dam,  Ariz.-Nev.  .  . 
Boulder  Canyon,  Nev  .  . 


Tiicumcari,  N.  Me* 

W.  C.  Austin,  Okla 

Canyon  Ferry  Unit,  Missouri  Basin,  Mont . 
Colorado-Big  Thompson,  Colo 

Missouri  Basin,  Colo.-Nebr 

Colorado-Big  Thompson,  Colo 

Central  Valley,  Calif 

Boulder  Canyon,  Nev 


Boise-Payette.  Idaho 

.do. 


Deschutes,  Oreg. 
Owyhee,  Oreg .  .  . 


Construction  of  83  miles  of  230-kv.  transmission  line  from  Davis  Dam  to  Parker  Dam.     Steel  structures  and 

towers. 
Construction  of  22  by  55  feet  reinforced  concrete  pump  house  No.  2A  in  vicinity  of  water-treatment  plant  north 

of  Boulder  City,  Nev. 

Construction  of  drain  inlets  and  farm  and  operating  bridges.  Conchas  Canal, 

Construction  of  Ozark  laterals  and  structures  for  irrigation  of  9,300  acres  of  land  near  Altus,  Okla. 
Construction  of  11  miles  of  relocated  road  in  western  Montana. 
Construction  of  10  miles  of  Horee  Tooth  Feeder  Canal,  including  a  diversion  dam  on  the  Big  Thompson'  River, 

and  concrete  and  steel  siphons,  near  Loveland,  Colo. 

Construction  of  45  miles  of  115-kv.,  wood  pole,  transmission  line  from  Sidney,  NeLr.,  to  Sterling,  Colo. 
Construction  of  20  miles  of  115-kv.,  wood  pole,  transmission  line  from  Greeley  to  Loveland.  Colo. 
Excavation,  concrete  footings,  and  gravel  surfacing  for  Keswick  switchyard  at  Keswick  Dam,  near  Redding 

Calif. 
Laying  6  miles  of  12-  and  14-inch  diameter  steel  pipe,  and  erection  of  50,000-  and  2,000,000-gallon  storage  tanks 

at  Boulder  City,  Nev. 


NEXT  MONTH 

How  water  is  made  to  run  uphill  in  the  Central  Valley  project  of  southern 
California. 

ALSO — "The  Man  Behind  the  Gun" — describing  the  latest  methods  of 
applying  gunite  linings  to  canals. 


PROGRESS  AT  DAVIS  DAM 

Here  is  the  first  bucket  of  concrete  bring  poured  into  the  gravity  wall  foundation  cut-off 

linn  h  at  I). ui-  Dam  in  Ariz.-NVv.    The  main  purpose  of  Davis  Dam  ia  to  p-m-rulr  elec- 

in.  .il  energy  and  i<>  i.-n-rnl.iii-  the  Colorado  Hn- 1.  In-low  Hoover  Diun.  ilu.-'i  -d  IM<-  pro- 

n  of  utoragr  for  irrigation  and  ili>iiic-iir   IIM-  uiihin  tin-   I  nilcd  Sinirs  and  for  the 

delivery  of  water  at  the  U.  S. -Mexico  international  boundary. 
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THE 


I  nrlii/i-ii  Coe«  to  Greece 


"  illiam  K.  C.otfitsrn 


William  E.  Corfilzen  of  the  Bureau  of  Reclama- 
tion will  hrronii-  irrigation  adviser  in  the  rehabili- 
tation of  irrigation  works  on  800.000  acres  in  north- 
ern Greece,  as  part  of. the  American  mission  for  aid 
to  that  country,  Commi»-i<>ncr  Straus  recently  an- 
nonni  fil.  (iorlil/en.  tprrial  representative  of  the 
(  oMiini-uiioner.  has  been  loaned  to  the  State  De- 
partment for  1  year  for  that  purpose. 

Mr.  Straus,  at  the  time  of  the  announcement 
•aid  "Rehabilitation  of  the  irrigated  areas  of 
Greece  will  help  materially  in  restoring  the  food- 
production  capacity  of  that  country."  He  also 
[Miinled  out  that  the  war  damage  in  Greece  and 
in.  i.lmlal  deterioration  of  canals,  headwords,  and 
lum-out  -inn  liirr-  had  been  tremendous,  and  that 
ition  nf  the  efficiency  of  these  works  will  be 
a  distinct  boon  to  Greece's  self-support. 

I  '.il.i/i-n'-  juli  will  be  that  of  expediting  the 
r.  •  .>n-trii<  linn  with  the  goal  for  the  completion  of 
thi.  ta*k  tentatively  set  for  June  1918. 

During  the  past  few  years  Cnrfilzrn  has  been 
prim  i|>.il  li.n-"ii  officer  for  the  Bureau  with  irriga- 
tion officials  of  31  foreign  nations  who  have  called 
upon  the  United  Slates  for  counsel  and  aid  in 
developing  their  own  agricultural  resource* 
through  irrigation.  This  cooperative  program  in- 
vo|>i-d  the  exchange  of  technical  data,  receiving 
foreign  official*,  providing  in -<-mi  r  training  for 
forrign  i-iiuii.' •  r-  mi  Bureau  of  Reclamation 
projecU,  and  performing  irrigation  and  multiple- 
purpose  investigations  and  designs  for  several 
nation*.  The  outstanding  feature  of  the  program 
wa«  the  preliminary  design  job  on  the  enormous 
Yangtze  Gorge  |.r..|. .  t  for  I  lima  which  was  super- 
M-.  .1  b>  •  ..ri-iiliani  John  I..  Savage  and  paid  for  by 
the  i  him  .«•  Government. 

'  Nation*  the  worl<l  over  have  l>egun  to  look  to 
the  Bureau  of  Reclamation  for  guidance  in  the 
development  of  land  ami  water  rmourre  de»rl..p- 
menl."  I  orril/rn  -.11. 1  In  i  ..imiirniiiiK  on  hi»  latest 
he  slated,  "The  program  in  Greece  !• 
to  fr.lorr  In  full  uwftilneos  the  land*  in 
and  Thrace  which  ha>-  )•••  n  irrigated 
for  many  year*,  ami  *hn  h  supply  a  principal  part 
of  the  food  grown  in  (.recce." 

CorfiUrn  joined  the  Bureau  in  I'J.'U  and  ban 
•pent  considerable  time  nn  •pecial  research  on  ihr 
problems  nf  sedimentation  in  ranal«,  and  water 
eMHervalion  and  iitili/ation.  pretiou.  to  becoming 
rhief  ol  the  Special  Assignment*  Mm-i'.n  II.  i. 
a  graduate  of  Wormier  l'"Ui.ihru.  In.liinle  of 
\la««ai  hn«rit«  and  (he  Denver  I  imrr.ily  law 
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Our    Front    Cover 

Imliiin  Summer  in  Idaho 

Killing  Vm  right  »|T  the  tine  i«  a  ncver-l«>-rH--fi>rg<illen  thrill.  And  who  cnj..»> 
il  inorr  than  •  Inircfimt  boy?  Jack  MII-M-»  of  ll«ii«r.  Idaho,  illustrates  the 
real  way  to  ral  watermelon.  I. it  ing  in  the  land  of  irrigation  lie  lias  an  ad- 
vantage of  several  ndililiimiil  months  f«ir  enjoying  this  luxury.  Srr  K'alrr- 
t., .;..,,  I  inn-  by  I  liiiu  Hill  \ml  on  page  22n.  The  pholn  wn>  Inken  by 
Stanley  Hasmu«rn.  Keginn  I. 


Letters  to  the  Editor 


For  the  People  .... 

The  following  letter  was  received  from 
Dr.  Charles  A.  Lory,  well-known  authority 
on  irrigation,  whose  comments  are  greatly 
appreciated  hy  the  editorial  staff. 

FORT  COLLINS,  COLO.,  August  19,  1947. 

DEAR  DIRECTOR  LINEWEAVER:  Thank  you  for 
your  letter  of  July  25  and  the  return  of  the  photo- 
graph used  in  the  July  issue  of  the  RECLAMATION 
ERA  to  illustrate  my  article.  It  was  a  pleasure  to 
write  of  my  experience  as  a  ditchrider.  It  recalled 
many  interesting  pioneer  conditions. 

I  find  the  ERA  interesting  and  instructive.  For 
years  it  was  a  first-class  engineering  journal  on 
construction  of  irrigation  structures.  Now  its  edi- 
tors are  giving  attention  to  the  people  who  operate 
these  and  to  the  folks  on  Reclamation  project 
farms.  This  is  proving  helpful  to  the  operation 
and  maintenance  staffs,  and  particularly  to  the 
farmers. 

While  methods  of  irrigation  must  be  adapted  to 
local  conditions,  beginners  in  irrigation  farming 
especially,  and  irrigation  farmers  generally,  would 
be  helped  by  articles  on  irrigation  methods  of 
growing  crops  where  rainfall  is  supplemented  with 
"ditch  water." 

With  kindest  personal  regards, 
Cordially, 

CHARLES  A.  LORY, 

President,  Emeritus.  Colorado  State  College. 

Education  Via  Era 

LOGAN,  UTAH,  August  12,  1947. 

DEAR  EDITOR:  Looking  toward  improvement  of 
irrigation  and  drainage  facilities  in  Moapa  Valley, 
Nev.,  the  Bureau  Region  III  officials,  as  you  know, 
are  conducting  comprehensive  and  detailed  inves- 
tigations. It  is  expected  that  the  report  of  the 
Bureau's  Moapa  Valley  studies  will  be  ready  about 
July  1, 1948. 

The  problem  of  educating  farmers  and  business- 
men with  respect  to  Bureau  of  Reclamation  activi- 
ties, and  the  value  of  Bureau  projects,  is  some- 
times a  perplexing  one.  It  is  perhaps  more  true 
in  outlying  valleys — long-settled,  like  Moapa — 
than  in  some  of  the  valleys  more  recently  settled. 
I  believe  that  wide  circulation  of  the  RECLAMATION 
ERA  in  Moapa  Valley  and  in  Virgin  Valley  will 
contribute  substantially  to  the  desired  understand- 
ing of  the  Bureau  of  Reclamation  by  local  people. 

Th  educational  problem  in  Virgin  Valley  is  more 
perplexing  than  in  Moapa  Valley.  In  order  to 
meet  both  needs  I  would  like  to  send  the  RECLAMA- 
TION ERA  to  a  large  number  of  local  people.  I  am 
enclosing  a  list  of  28  men — 13  of  whom  are  in 
Moapa  Valley  and  15  in  Virgin  Valley — to  whom  I 
would  like  to  have  RECLAMATION  ERA  mailed  for 
a  year  or  more,  beginning  with  the  issue  of  May 
1947.  Please  advise  me  if  it  is  consistent  with 
your  policies  to  send  the  ERA  to  farmers  who  are 
not  yet  participating  in  a  Bureau  program.  For 
the  two  southern  Nevada  valleys,  Moapa  and 
Virgin,  there  are  three  irrigation  companies,  and 
about  one-half  of  the  men  whose  names  are  listed 
on  the  attached  sheet  are  directors  in  an  irrigation 
company.  Advise  also  in  connection  with  a  sub- 
scription for  28  men — what  subscription  rate  would 
be  in  harmony  with  Bureau  practices? 

Thank  you  for  an  early  response. 
Yours  very  truly, 

O.  W.  ISRAELSEN, 

PH.  D.,  Consulting  Engineer. 

Reader  Israelsen  was  informed  that  the 
special  50-cent  rate  applies  to  irrigation 
farmers  in  the  West  who  are  present  or 


potential  users  of  water  made  available 
through  Bureau  of  Reclamation  proj- 
ects.— Ed. 

Bureau  Booster 

MINDEN,  NEV.,  August  16,  1947. 
DEAR  MRS.  SADLER:  For  more  than  20  years  I 
have  made  it  an  absolute  rule  never  to  release  any 
material  for  use  in  an  uncopyrighted  publication, 
but  the  entire  personnel  of  Region  III  (and  there 
has  never  been  an  exception)  have  always  given 
me  such  all-out  cooperation,  that  when  Arthur 
Rydell  and  William  Russell  asked  for  the  enclosed 
article  on  the  Hoover  Dam  Guide  Service  for  the 
ERA,  I  could  not  say  no. 

All  existing  rights  in  this  article  are  my  personal 
property  and  you  need  no  authority,  other  than 
mine,  to  use  it. 

You  have  my  permission   to  publish  it  in   the 
ERA  and  to  make  any  other  use  of  it  which  will  in 
any  way,  directly  or  indirectly,  help  the  Bureau. 
Cordially  yours, 

DONLEY  LUKENS, 
The  Nevada  Magazine. 

Gratefully  and  proudly  we  took  Reader 
Lukens  at  his  word. 

SEE  NEXT  PAGE 
Calif ornians,  Have  Mercy! 

SACRAMENTO,  CALIF.,  August  23,  1947. 
To:    Mrs.  S. 
From:  Mr.  C. 
Subject:  Tragic  Error  in  "Next  Month"  Section  of 

September  ERA. 

DEAR  MADAM:  Do  you  want  to  get  yourself 
murdered?  The  Central  Valley  project  in  south- 
ern California,  indeed!  Southern  California  is 
Los  Angeles  and  surrounding  territory  south  of  the 
Tehachapis  which  wall  off  the  Central  Valley  in 
the  south.  The  Central  Valley  is  northern  Cali- 
fornia, or  if  anyone  prefers,  central  California. 
We  feel  deeply  about  these  things  out  here. 

0.  C. 


Sorry!      We     meant     to     say 
California,  of  course. — Editor. 


sunny 
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HOOVER  DAM 
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•    from  the  Guide's  Viewpoint 
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by  Donley  Lukens 

Extracted   from    1  In    ftrrada  magazine    <  -•  • 
I. filer*  In  the  Kditor) 

What  is  probably  one  of  the  most  efficient 
public  sen-ices  in  the  world  is  operated  by 
a  little  group  of  22  civil  service  employees 
at  Hoover  (Boulder)  Dam.  They  are  the 
guides  who  conduct  visitors  through  the 
dam,  and  whom  \evadans  and  tourists  alike 
take  for  granted. 

If  there  is  a  similar  organization  in  the 
world  that  can  equal  the  safety  record  of 
these  men,  or  show  a  higher  percentage  of 
-;iii-tieii  customers,  diligent  search  has  not 
revealed  it. 

Up  to  closing  time  May  27,  1947,  the 
Hoover  Dam  Guide  Service  had  conducted 
2,200,680  visitors  through  the  dam  and 
directed  the  movement  of  twice  that  number 
on  top  of  it  without  a  single  fatality.  The 
most  serious  casualty  any  visitor  had  suf- 
fered on  a  conducted  tour  was  a  badly 
bruised  finger,  while  a  broken  leg  repre- 
-i-ntcd  the  worst  injury  on  top  of  the  dam. 

Add  to  this  safety  record  the  fact  that 
during  the  6  years  8  months  the  dam  has 
been  open  to  the  public,  allowing  for  the 
time  it  was  closed  during  the  war,  there 
have  been  less  than  a  hundred  complaints 
from  all  causes. 

One  of  the  things  which  has  made  this 
record  possible  is  the  type  of  men  the  service 
attracts.  Three  members  of  the  staff  hold 
master's  degrees,  three  were  on  the  construc- 
tion job,  and  a  large  percentage  of  them 
are  college  men,  but  all  are  especially  quali- 
fied for  the  work. 

A  complete  list  of  the  qualifications  re- 
quired of  a  good  guide  sounds  like  the 
curriculum  for  a  Ph.  !>..  but  the  most  im- 
portant, and  the  one  which  they  must  dem- 
onstrate before  they  are  allowed  to  conduct 
a  party  on  thrir  own,  is  a  quality  of  leader- 
ship that  will  enable  them  to  handle  a  crowd 
in  a  closed  place,  during  an  emergency, 
without  panic.  The  importance  placed  on 
this  rri|iii[>-m>-ni  undoubtedly  accounts  for 
the  safdv  record  of  the  guide  service. 

The  first  aid  which  guides  are  called  upon 
to  give  is  usually  limited  to  fainting  cases, 
but  there  is  a  first-aid  man  on  duty  in  a 
special  first-aid  room  at  all  times  and  two 
members  of  thr  guide  staff  are  also  experts. 
Jack  Arnold  was  a  warrant  officer  in  the 
Navy  Hospital  Corp*  and  John  Weston  was 
in  the  Army  Medical  Corps. 

Hut  thr-sr  things  are  only  the  start  of  thr 
qualifications  of  a  good  guide.  Besides 
being  capable  leaders  and  first-aid  men  thry 
must  also  be  teachers  and  entertainer*,  cap- 
able of  answering  all  manner  of  question-. 

To  keep  abreast  of  the  questions,  not  only 
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about  Hoover  Dam  and  Lake  Mead  but 
other  projects  of  the  Bureau  of  Reclamation 
they  must  study  continuously. 

One  of  the  secrets  of  their  success  is  that 
no  question  is  foolish  to  a  good  guide,  and 
this  is  not  just  a  copy  book  axiom  laid  down 
for  them  to  follow.  If  you  get  to  know  the 
men  well  enough  you  will  realize  that  al- 
though they  see  the  humor  in  many  ques- 
tions asked  they  really  take  them  seriously. 
because  they  feel  they  are  serious  to  the 
people  who  ask  them.  There  is  one  excep- 
tion to  this  rule,  and  that  is  the  tourist  who 
asks  the  first  question  that  pops  into  his 
mind  just  to  start  a  conversation.  Guides 
soon  get  to  recognize  this  circumstance  and 
help  the  conversation  along. 

The  two  most  frequently  asked  questions 
which  would  bring  a  snicker  from  most  of 
us  are: 

"Is  the  water  good  to  drink  after  you  have 
taken  the  electricity  out  of  it?" 

And  referring  to  the  high-water  mark  on 
the  canyon  walls  left  by  the  waters  of  Lake 
Mead,  "Why  do  they  paint  that  white  line 
on  the  canyon  wall?" 

Another  question  which  every  guide 
hears  almost  daily  is  "How  many  men  are 
buried  in  the  concrete?"  A  surprisingly 
large  number  of  visitors  will  argue  the  point 
with  the  guides  when  they  are  assured  that 
no  one  was  buried  in  the  concrete  durirr: 
the  construction  period. 

Some  of  the  less  frequently  asked  ques- 
tions which  are  none  the  less  amusing  are: 

"Aren't  you  going  to  show  us  any  elec- 
tricity?" 

"What  kind  of  fuel  do  they  use  to  run  the 
hydroelectric  turbines?" 

"Did  the  building  of  the  dam  increase  the 
size  of  the  lake?" 

"Why  did  they  build  the  dam  here  instead 
of  in  Los  Angeles  where  they  use  most  of 
the  power?" 

A  feeling  of  hospitality  and  the  ability 
to  be  a  gracious  host  are  also  among  the 
important  qualifications  of  the  guides. 
They  are  demonstrated  countless  times 
every  day  by  the  performance  of  numerous 
little  courtesies  which  range  all  the  way 
from  helping  a  young  mother  find  a  place 
to  heat  the  baby's  bottle  to  helping  those 
who  outlasted  their  luck  at  the  gaming  lahlrs 
hitch-hike  rides  to  practically  every  part  of 
the  United  States. 

The  guides  probably  find  more  aniu-r 
men!  in  listening  to  thr  misinformation 
which  some  of  the  tourists  volunteer  t<> 
other  members  of  the  party  than  from  any 
other  source. 

i  >nc  self-styled  authority  pointed  nul  thr 
150-ton  cableway  which  i*  used  to  transport 
heavy  equipment  from  thr  canyon  rim  ti- 


the powerhouses  below  and  explained  that 
the  cables  held  the  sides  of  the  canyon  to- 
gether so  the  pressure  of  the  water  behind 
the  dam  would  not  push  them  apart,  leaving 
the  dam  in  the  middle  of  the  stream. 

Another  explained  that  the  reason  the 
water  below  the  dam  was  green  was  because 
the  electricity  had  been  removed.  To 
avoid  embarrassing  him.  the  guide  omitted 
the  usual  explanation,  which  is  that  the  blue 
of  the  sky  is  filtered  out  of  the  light  when 
it  is  reflected  from  the  canyon  walls  to  the 
water  below. 

Perhaps  it  is  instances  of  this  kind  that 
help  to  attract  the  type  of  men  they  have 
in  the  Hoover  Dam  Guide  Service  and  to 
keep  them  on  the  job  year  after  year.  Cer- 
tainly it  is  not  the  salaries  they  receive — for 
their  base  pay  ranges  from  $2,469.24  a  year 
to  $2,895.60  a  year  for  chief  guide.  With 
all  of  the  increases  possible  under  ci\il 
service,  this  would  still  leave  them  with  pay- 
checks of  from  slightly  under  $3,000  a  year 
to  less  than  $3,500  a  year  for  chief  guide, 
and  many  of  the  men  in  this  service  could 
earn  half  again  to  twice  their  present  sala- 
ries in  private  industry. 

Donald  C.  Beckord,  chief  guide,  who 
holds  a  master  of  arts  degree  and  served  in 
the  late  war  with  the  rank  of  major,  thinks 
the  appreciation  tourists  show  for  the 
guide's  service  helps  to  keep  the  men  on 
the  job. 

"Why,"  he  says,  "I  get  more  'thank 
you's'  in  one  afternoon  on  this  job  than  I 
received  in  12  years  of  school  teaching." 

The  number  of  people  who  say,  "Thank 
you"  to  the  guides  is  one  of  the  remarkable 
things  about  the  service.  An  eastern  rail- 
road executive  who  noticed  it  made  three 
trips  through  the  dam  in  an  effort  to  learn 
the  secret  of  the  guides,  and  said: 

"There  was  hardly  a  person  on  any  of 
these  tours  who  did  not  thank  the  guides 
either  during  or  after  the  trip.  I  have  been 
dealing  with  the  traveling  public  for  more 
than  30  years  and  it  takes  better  service  to 
get  an  American  tourist  to  say  'Thank  you' 
than  it  does  to  separate  him  from  a  fat  tip. 

"Any  time  a  tourist  appreciates  a  service 
enough  to  say  'Thank  you'  he  will  talk 
about  it  for  at  least  a  year.  Money  can't 
buy  that  kind  of  advertising,  and  no  other 
advertising  will  bring  as  many  tourists." 

Just  how  many  of  the  tourists  who  visit 
Hoover  Dam  come  as  a  direct  result  of  thr 
(.•uiilc  service  is  anybody's  guess,  but  it  can 
be  accurately  estimated  that  those  who  have 
visited  the  aam  since  it  opened  have  spent 
at  least  $88.027.200  in  the  southern  part 
of  thr  Statr  and  thr  visitors  to  the  dam  this 
vrar  will  spend  at  least  $16.000.000  in 
Vx.-ida.  • 

THE  RECLAMATION  ERA 
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Great  Outdoor  Greenhouse 


How  farmers  cast  their  seed  upon 
the  Yuma  and  Salt  River  projects 
and  it  returns  one- thousandfold 
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Photo  by  Ralph  E.  Johnston 

)  mint  County  Agent  Robert  /.  Moody  inspecting  a  field  o/  Mindo  Oats  on  a  farm  in  the  Yuma  Valley. 


by  Ralph  E.  Johnston 

Eeonomltt,  Project  Planning  Office,  Phoenix, 
Ariz.,  Region  III 

Miracles  in  the  world  of  agriculture  are 
no  longer  startling. 

Through  the  use  of  electrically  lighted 
henhouses,  the  modern  biddy  produces  two 
eggs  in  the  time  her  ancestor  produced  one. 
Through  the  use  of  water  dropped  from  the 
heavens  upon  lush  areas  or  stony  mountain 
sides,  and  diverted  by  the  ingenuity  of  man 
to  desert  lands,  two  crops  grow  where  only 
sagebrush  grew  before. 

Hut  the  mind  of  man,  inured  as  he  is  to 
pyramiding  production  records,  cannot  con- 
template the  increase  from  one  bushel  of 
u  heat  to  60,000  in  2  short  years  without  ex- 
periencing something  of  a  shock  Yet  ex- 
actly that  increase  is  a  matter  of  record — 
and  a  matter  for  rejoicing  in  Montana 
where  in  the  early  '40s  a  sawfly  infestation 
threatened  one  of  the  Nation's  chief  wheat- 
growing  areas. 

Canadian  plant  breeders  developed  a 
strain  which  resisted  the  pest,  but  the  supply 
of  seed  was  infinitesimal  in  comparison  to 
the  acreage  to  be  seeded.  One  bushel  of 
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wheat  under  ordinary  circumstances  would 
produce  approximately  35  bushels  in  a 
year's  time.  At  that  rate  of  increase,  the 
farmers  would  be  bankrupt  before  enough 
fly-resistant  seed  could  be  obtained.  The 
future  looked  dark.  It  seemed  that  only 
a  miracle  could  save  the  Montana  wheat 
growers. 

Remembering  the  miracles  wrought  on 
the  Salt  River  project  in  Arizona,  where  ir- 
rigation, plus  310  frost-free  days  a  year, 
makes  the  valley  a  veritable  outdoor  green- 
house, Montanans  sent  one  bushel  of  the 
aptly  named  Rescue  wheat  to  the  Arizona 
Agricultural  Experiment  Farm  near  Mesa. 
This  was  in  the  fall  of  1944.  The  next 
spring  35  bushels  were  harvested  and 
shipped  back  to  Montana  where  a  crop  was 
produced  in  the  spring  and  summer  of  1945. 
That  fall  100  bushels  from  that  yield  were 
sent  back  to  Arizona,  this  time  to  the  Yuma 
area,  where  a  good  crop  was  produced,  re- 
sulting in  3,876  bushels  being  sent  to  Mon- 
tana in  May  1946.  This  amount  plus  that 
raised  in  Montana  in  1945  was  planted  im- 
mediately. In  the  fall  of  that  year,  just  24 
months  after  the  first  bushel  had  been  sent 
to  the  "outdoor  greenhouse,"  60,000  bush- 


els of  Rescue  seed  wheat  were  available  to 
Montana  farmers. 

Montana's  reaction  to  this  cooperation 
was  expressed  recently  by  the  Montana  Ex- 
periment Station  and  Extension  Service  in 
these  words: 

"The  increase  of  Rescue  wheat  from  one 
bushel  in  October  1945  to  60,000  bushels 
24  months  later  sounds  like  a  fairy  story, 
but  is  nevertheless  the  true  production  rec- 
ord accomplished  in  the  race  to  reduce  the 
huge  losses  being  taken  by  wheat  producers 
of  Montana  in  the  battle  against  the  sawfly. 

"It  also  means  that  in  1947,  instead  of 
7,000  acres  which  would  have  been  a  maxi- 
mum number  planted  under  the  ordinary 
method  of  increase,  there  will  be  close  to 
100,000  acres  of  Rescue  wheat  planted  in 
Montana;  and  this  fall  (1947),  just  36 
months  after  starting  the  program,  there 
should  be  harvested  enough  Rescue  wheat 
to  seed  every  sawfly-infested  acre  in 
Montana." 

Reducing  the  benefit  to  terms  of  dollars 
and  cents,  Montana  agricultural  authorities 
estimate  that  by  the  use  of  Arizona's  out- 
door greenhouses  to  hasten  production  of 
sawfly  resistant  (Rescue)  wheat  seed,  Mon- 
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tana  farmers  will  gain  $4,467,525  during 
1947  and  1948. 

Montana's  experience  is  not  unique. 

Other  Northern  States,  from  New  York  to 
North  Dakota,  have  benefited  from  use  of 
the  irrigated  lands  of  the  Salt  River  and 
Yuma  projects,  developed  by  the  Bureau  of 
Reclamation. 
Neva  York 

In  the  fall  of  1945  small  quantities  of 
seed  of  four  different  selections  of  oats  were 
sent  to  the  experiment  farm  near  Mesa,  by 
the  agricultural  experiment  station  of  Cor- 
nell University,  Ithaca,  N.  Y.  All  of  these 
selections  were  so  new  at  that  time  that 
th«-\  were  identified  only  by  numbers.  In 
the  spring  of  1946  a  total  of  1,325  pounds  of 
seed  was  sent  back  to  New  York.  Dr.  H.  H. 
Love,  professor  of  plant  breeding,  New 
York  College  of  Agriculture,  has  expressed 
his  appreciation  of  this  type  of  interstate 
seed  increase  cooperation. 
North  Dakota 

A  small  acreage  of  a  new  beardless  hard 
red  spring  wheat,  also  a  new  smooth  awned 
malting  barley,  was  planted  in  the  Salt 
River  Valley  in  the  fall  of  1946,  by  a  com- 
mercial seed  company.  An  effort  is  being 
made  to  increase  the  resulting  crops  in  the 
Red  River  Valley  of  North  Dakota  during 
1947. 

South  Dakota 

The  spring  wheat  growing  States  are  con- 
stantly confronted  with  the  problem  of  de- 
veloping a  high  quality  of  bread  wheat 
which  has  disease-resisting  qualities  (espe- 
cially stem  rust)  and  which  produces  satis- 
factory yields. 

In  the  fall  of  1945  small  quantities  of 
new,  as  yet  unnamed,  varieties  of  wheat  and 
barley  seed,  developed  by  the  South  Da- 
kota Agricultural  Experiment  Station  to 
withstand  rust,  were  sent  to  the  Arizona 
Agricultural  Experiment  Farm  near  Mesa. 
The  wheat  is  a  cross  between  Rival  and 
Thatcher,  so  it  was  designated  as  Rival  X 
Thatcher,  2280.  From  a  very  few  pounds 
planted  in  the  fall  of  1945  at  Mesa,  278 
pounds  were  shipped  back  to  South  Dakota 
in  the  spring  of  1946. 

Fifteen  pounds  of  Peatland  X  Dryland 
252  barley  seed  were  shipped  to  Mesa  in 
the  fall  of  1945,  and  the  next  spring  a  crop 
of  400  pounds  was  harvested.  One  hundred 
pounds  were  shipped  back  to  South  Dakota, 
•nd  300  pounds  to  an  irrigated  area  in 
Idaho.  A  crop  was  produced  in  South 
Dakota  in  1946,  but  a  larger  one  was  pro- 
duced in  Idaho  because  of  irrigation.  '1 1m- 
starting  with  15  pounds  in  the  fall  of  1945. 

i  .         .   •       f  thr  o      ;  •  ;  i1   •   •.     • :'   :!.•       fl        >'•  •'• 

arra«.  more  than  7.000  pounds  of  seed  w  •  :  •• 
available  in  the  fall  of  1946. 

l>r.  J.  K.  <.rafni«,  associate  agronomist, 
Snith  Dakota  Agricultural  Experiment  •*>.! 
lion,  recently  said  of  this  •ccomnlinhnirni : 

"We  greatly  appreciate  the  help  wr  have 
received  in  this  matter.  This  type  of  help 
is  of  immense  value  to  tin-  northern  -i.iii.ni. 
in  securing  rapid  increase  of  new  varieties." 


loica 

The  Iowa  Agricultural  Experiment  Sta- 
tion developed  the  Clinton  variety  of  oats 
for  resistance  to  helminthosporium,  a  new 
oat  disease,  and  other  cornbelt  oat  diseases. 
Twenty-five  pounds  of  seed  were  sent  to 
Mesa  in  the  fall  of  1943,  where  it  was 
planted;  and  in  May  1944,  67  bushels  (or 
2,144  pounds)  were  shipped  back  to  Iowa. 
From  25  to  over  2,100  pounds  in  less  than 


a  year 


Minne»ota 

The  Mindo  and  Bonda  varieties  of  rapid- 
maturing,  strong-stemmed  and  rust-resist- 
ing oats,  were  developed  by  the  Minnesota 
V  in  M 1 1  m. 1 1  Experiment  Station.  These 
varieties  are  highly  recommended  for  Min- 
nesota and  other  States  with  similar  oat- 
growing  conditions.  A  total  of  25  acres  of 
each  variety  were  planted  in  the  Yuma  Val- 
ley in  December  1946.  These  fields  are 
being  grown  by  a  Minnesota  seed  company 
in  order  to  make  available  to  the  farmers 
of  Minnesota  larger  supply  of  certified  seed 
of  these  recommended  varieties. 

Two  Crops  Each  Year 

A  year-round  growing  season  plus  almost 
absolute  control  of  water  makes  possible 
this  cooperation  with  other  areas. 

In  most  of  the  United  States  there  is  only 
one  growing  season  every  12  months.  This 
is  a  very  definite  hindrance  to  the  plant 
breeders  in  their  efforts  to  aid  agriculture. 
They  do  use  greenhouses  in  producing  the 
thousands  of  individual  plants  from  crosses 
and  selections,  which  are  necessary  to  ob- 
taining new  and  improved  varieties.  Then 
someone  discovered  that  the  two-crops-per- 
year  areas  of  the  Southwest,  the  great  out- 
door greenhouses  of  Arizona,  could  assist 
in  this  work. 

The  Yuma  area  averages  around  200  feet 
in  elevation,  receives  a  yearly  average  of 
less  than  4  inches  of  precipitation,  and  has 
331  days  free  from  frost.  The  Salt  River 
area  averages  about  1,000  feet  higher  than 
Yuma,  has  less  than  8  inches  average  yearly 
precipitation,  and  310  days  free  from  frost, 
thus  assuring  a  year-round  growing  season. 

These  normally  desert  areas  have  a  semi- 
tropical  climate  which  is  highly  advan- 
tageous to  agriculture  on  irrigated  lands. 
They  can  grow,  under  irrigation,  any  field 
crop  that  can  be  produced  anywhere  in  tin- 
United  States.  This  is  possible  because  of 
tin'  two  growing  »ca-i'ii~  each  year — one 
fur  the  cooler  months,  and  one  for  the 
wanner  months:  nl«n.  Ui.mse  of  the  more 
than  80  percent  of  possible  sunshine,  whi.-h 
is  more  than  any  other  area  in  the  I  niti-il 
States. 

(•rriit  Irrigation  System* 

To  these  vrry  important  natural  field 
i  iop  growing  requirements  man  has  added 
the  grrnt  irrigation  -\..|cnis  of  llirv  iu.. 
valleys.  All  crops  are  produced  uixlfi  n 
rigalion.  whieh  mean-  lli.il  mm-lim-  ran  be 
.uliled  or  withheld  as  needed,  .in. I  in  tin- 


proper  amounts.  Thus,  there  virtually  is 
controlled  crop  production,  so  essential  in 
speeding  up  the  increase  in  the  scarce  seed 
supplies  of  the  new  varieties  of  field  crops. 
So  seed  is  now  shipped  to  Arizona,  where 
a  crop  is  produced  during  the  noncrop 
growing  season  of  the  Northern  Slate-. 
namely,  the  late  fall,  winter,  and  early 
spring  months. 

This  "discovery"  shortens  by  years  the 
time  when  a  supply  of  seed  of  the  new  and 
improved  varieties  of  field  crops  can  be 
made  available. 

It  is  difficult  to  even  imagine  the  great 
quantities  of  seed  required  to  plant  the  mil- 
lions of  acres  of  field  crops  in  the  United 
States.  Wheat  acreage  alone  in  1944  re- 
quired 65,684,000  bushels,  figured  at  1 
bushel  per  acre,  for  planting. 

To  this  sum  must  be  added  the  millions  of 
bushels  of  barley,  oats,  rye,  flax,  corn,  sor- 
ghums, cotton,  forage,  and  pasture  crops, 
most  vegetables,  and  a  long  list  of  other 
crops  requiring  seed. 

When  a  Northern  State  has  a  small  quan- 
tity of  seed  of  a  new  variety  which  it  wants 
I"  increase  in  the  "great  open  greenhouses 
of  Arizona,"  it  gets  in  touch  with  the  Ari- 
zona Agricultural  Experiment  Station. 

Dr.  Ralph  S.  Hawkins,  formerly  head  of 
agronomy  department,  handled  the  work 
when  it  first  started.  It  is  now  in  charge 
of  Dr.  Robert  L.  Matlock,  former  extension 
agronomist  and  secretary  of  the  Arizona 
Crop  Improvement  Association,  who  re- 
cently became  head  of  the  agronomy  depart- 
ment. After  all  arrangements  have  been 
made,  the  seed  is  sent  to  the  experiment  farm 
near  Mesa,  where  D.  C.  Aepli,  superintend- 
ent, looks  after  the  planting,  harvesting,  and 
return  of  the  crop  to  the  Northern  States. 
The  Arizona  station  has  been  most  coopera- 
tive in  this  work,  but  it  does  not  have 
enough  land  or  enough  personnel  for  its 
own  experimental  work. 

Seed  Growers  Registered 

It  now  looks  like  the  future  seed-increase 
fields  will  have  to  be  planted  on  the  farms 
of  registered  seed  growers  approved  by  the 
State  Crop  Improvement  Association.  This 
is  the  method  followed  in  the  Yuma  area 
u  lii-re  Robert  J.  Moody,  countv  agricultural 
agent,  has  taken  the  leadership  and  ren- 
dered very  valuable  service  to  this  and 
other  seed  and  crop  improvement  work. 

These  seed-in.  M-  mii-t  be  grown 

under  condition*  which  maintain  absolutely 
the  varietal  purity,  as  well  as  all  other  neces- 
sary pieeaiitions  |0  a«-nie  registered  or 
•  ••i tilled  seed.  The  Arizona  Agricultural 
l-'.\l«-riment  Station  and  the  State  Crop  Im- 
provement Association  are  cooperating  to 
make  this  p..—il.li -. 

Thus  the  Salt  River  and  Yuma  projects, 
liesides  producing  abundantly  for  their  re- 
spci  live  areas  and  the  Nation,  now  render 
a  new  kind  of  verv  valuable  service  as  out- 
door greenhouses  for  the  ini|>ro\einent  of 
the  round  \'s  i  rop«.  • 
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(IN  CALIFORNIA,  OF  COURSE) 


HOUSE  ROAB  SIPHO 


DELTA  -  MEN 


TO  TRACY  -  9  MILES 


KELSO      ROAD 


TRACY 
SWITCHYARD 


SHASTA  -  TRACY 
TRANSMISSION  LINE 
(230    KV) 


UMPING   PLANT 

(6-  22,500  hp  PUMPS) 


INTAKE   CHANNEL 
(4,600  c  f.s  ) 


by  Martin  H.  Blote,  Chief,  Irrigation  Operations  Division,  Branch  of  Operation  and  Maintenance,  Region  II,  Sacramento,  California 

California's  rich  Central  Valley  is  bone 
dry  all  summer  and  getting  dryer  as  use 
increases. 

Overdrafts  on  ground  water  menace  hun- 
dreds of  thousands  of  valuable  acres.  But 
heavy  winter  rains  flash  off  bare  hillsides 
and  floods  waste  9,000,000  acre-feet  of 
precious  water  out  to  sea.  The  water  sup- 
ply is  geographically  all  wrong,  too.  The 
Sacramento  Valley,  northern  third  of  the 
Central  Valley,  gets  two-thirds  of  the  water ; 
the  San  Joaquin  Valley,  southern  two- 
thirds,  only  a  third  of  it. 

To  rearrange  this  scant  and  poorly  dis- 
tributed water  supply,  the  Bureau's  Central 
Valley  project  will  soon  start  water  run- 
ning uphill  and  rivers  running  backward. 
Here's  how  it  will  work:  Circulation  of 
water  will  begin  at  Millerton  Lake,  where 
the  San  Joaquin  River  is  pent  up  behind 
Friant  Dam.  A  small  amount  of  the  San 
Joaquin  water  will  be  allowed  to  trickle 
down  to  its  big  bend.  Somewhat  more  will 
go  north  along  the  37-mile  Madera  Canal. 
All  the  rest  of  the  river  will  be  turned  south, 
to  flow  up  to  the  head  of  the  valley  through 
the  Friant-Kern  Canal,  which  will  irrigate 
practically  waterless  but  marvelously  fertile 
lands  as  far  south  as  Bakersfield,  160  miles 
away.  Gravity  will  be  beaten  by  a  take-off 
far  up  the  south  abutment  of  the  dam  and  a 
grade  of  only  6  inches  per  mile. 

The  dry  bed  of  the  San  Joaquin  below 
its  bend  must  be  filled.  So  Shasta  Dam. 
350  miles  north,  at  the  head  of  the  Sacra- 
mento Valley,  will  release  Sacramento  River 
water  from  its  4,500,000  acre-foot  hoard. 
Pumped  out  of  the  Sacramento  just  below 
the  capital  city,  10,000  cubic  feet  of  water 
per  second  will  shove  its  way,  through 
natural  sloughs  and  a  short  canal,  across 
the  sluggish  currents  of  the  Sacramento-San 
Joaquin  Delta  streams. 

On  the  other  side  of  the  Delta,  a  small 
river  will  be  deepened  at  the  upper  end  so 
that  it  flows  backward,  drawing  most  of 
these  "Delta  Cross  Channel"  waters  with 
it  into  a  battery  of  six  great  pumps.  These 
pumps,  operated  by  giant  27,000-horse 
power  motors,  will  lift  the  water  200  feet 
into  the  concrete-lined  Delta-Mendota 
Canal,  whose  gentle  grade  of  3  inches  to  the 
mile,  will  carry  it  120  miles  down  to  the 
San  Joaquin  bend.  Here  it  will  empty  into 
Mendota  pool,  a  shallow  reservoir  from 
which  it  will  be  led  all  over  the  countryside 
formerly  served  by  the  San  Joaquin. 

On  its  way  to  the  Delta  pumps,  Shasta 
water  will  casually  fill  up  the  small  Contra 
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Costa  Canal.  This  48  miles  of  concrete- 
lined  waterway  will  serve  20,000  acres  of 
farms,  several  municipalities,  and  many 
great  factories  along  the  shoreline  of  upper 
San  Francisco  Bay. 

Water  rushing  out  of  Shasta  Dam  will 
turn  five  75,000  kilowatt  generators  there 
and  three  25,000  kilowatters  at  Keswick 
dam — afterbay  structure  7  miles  down- 
stream— to  produce  an  average  annual 
1,500,000,000  kilowatt-hours  which  will 
supply  electrical  energy  for  the  Cross  Chan- 
nel, Contra  Costa  and  Delta-Mendota 
pumps,  and  lessen  municipal  and  farm 
power  costs  throughout  northern  California. 
The  dam  controls  floods  in  the  winter.  In 
the  summer  its  valves  open  wide  to  deepen 
the  river  for  navigation  and  give  it  enough 
force  to  drive  out  intrusive  salt  tides  from 
the  bay,  thus  protecting  36,000  fine  Delta 
acres  from  saline  poisoning. 

Ultimately — in  25  years,  perhaps  in  50 — 
if  funds  are  made  available,  and  the  Bu- 
reau's plans  materialize,  every  little  foot- 
hill stream  worth  damming  will  have  been 
dammed  to  put  every  useable  drop  of  water 
to  its  fullest  use.  The  Central  Valley  will 
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be  completely  ringed  by  dams  and  power 
plants,  and  webbed  with  1,500  miles  of 
interconnected  main  canals,  using  water  at 
one  time  from  one  river,  at  another  time 
from  another,  depending  on  the  season. 

When  the  Central  Valley  project  is  fully 
developed  there  will  be  a  firm  water  supply 
for  all  needy  land  now  partly  irrigated,  and 
enough  new  water  for  3,000,000  more 
acres — perhaps  30,000  new  farms.  And  8 
billion  kilowatt-hours  of  new  power  will 
have  increased  the  present  northern  Cali- 
fornia supply  by  40  percent. 

What  will  vast  amounts  of  new  rich  land,, 
new  low-cost  power  mean  to  the  economy 
of  the  Central  Valley?  They  ought  to  help 
make  the  valley  the  garden  spot  of  the  earth, 
filled  with  new  prosperous  farms,  new  in- 
dustry, endless  job  and  business  opportuni- 
ties. The  myriad  of  lakes  behind  the  dams 
will  give  every  town  in  the  valley  a  pleasant 
recreational  area  at  its  very  doorstep.  In 
brief,  all  the  elements  of  the  good  life  will 
be  near  at  hand  for  2,000,000  or  more 
people.  If  they  do  not  make  good  use  of 
their  opportunities,  it  will  not  be  the  fault 
of  the  Central  Valley  project! 
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The  Man 
Behind 
the 


by  Gene  .Nicolai 
Region  I,  Coulee  Dam,  Wath. 


AT  I.KKI'.  mortar  being  applied  pneu- 
maticallr  to  a  lateral  on  the  5,-t(M)-arre 
l'd*<  a  I  nit  o/  the  (.olitnihia  llaitin 
project  in  Kantern  II  nuliiiigton.  Thi* 
rapidlr  moring  operator  manage*  to 
keep  ahead  of  the  finishing  rretr,  hack- 
ground.  I'hiitu  hr  F.  B.  Pomerttr, 
Kegion  I. 


On  a  sagebrush-covered  bench  of  the 
<  olnmhia  IJusin  project  in  eastern  Wash- 
in^iiiii  the  Bureau  of  Reclamation's  long- 
I.IM^I-  program  in  developing  less  co-tl\ 
canal  lining  method*  i-  proceeding  under 
a  gun — a  gun  that  discharge*  mortar  and 
leave*  a  new  canal  in  its  wake. 

Although  -till  in  the  <-x|MTimrntal  stage 
on  thr  Columbia  Basin  project,  the  u-c  of 
pneuniiilieally  applied  mortar  on  the  first 
unit  of  the  Nation'*  largest  irrigation  <le 
ve|.,|>ment  i-  particularU  -ignihcanl  lu- 
ll may  fiml  e\|en-i\e  application  in 
the  ih.. i!-. IT.. I-  i.f  mile-  of  lateral*  \e|  ti>  In 
I. mil  In-fore  the  million  a< re  expanse  can 
I.ei  nine  prodlli  li\e. 

I  In-  -liiintinx  of  mortar  1>>  <ompre««ed 
air  i«  not  new  in  the  iinlii-lri.il  field,  having 
l.ccn  n-eil  fur  \e,ir«  in  lining  nuiin  cnlric- 
of  roal  linn.--,  .iml  on  main  .  ..n-i  m  n..n 
|..li-.  Mortar  lining  on  «omc  Bureau  pr«ij- 
rets  ul-.i  d.ite-  li.ii  k  -e\eral  MMI-.  It  has 
l»cen  UM-d  <piile  e\lei  «i\el\  in  the  s"iil|i 
west,  parliriil.irK  \ri/ona  nml  California, 
hut  re«ult*  are  not  MifficienlK  i  i.m  ln-i\e. 
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as  far  as  the  Columbia  Basin  project  is  con- 
n-rued, ln-i  .lu-i-  of  the  wide  variations  in 
tetii|M-ratuir-  I"  which  linings  will  be  sub- 
jected in  the  Northwest.  Winters  of  east- 
ern Washington  generally  are  longer  and 
more  *e\cre  than  in  the  Southwest. 

In  the  Fasco  unit,  the  lining  experiment 
also  is  noteworthy  because  the  mortar  is 
being  applied  directly  to  the  freshly  com- 
pacted earth  embankment-,  and  without  the 
aid  of  reinforcing  steel  wire.  'I  his  is  a 
amplification  of  some  of  the  earlier  e\|>i-ri- 
mental  studies.  I  See  Kuci.AMATION  KRA, 
August  lyii.. ' 

Low  cost  .in. I  ilur.ilnlitv  are  the  chief 
objectives  in  the  lining  lest.  Only  a  small 
crew  i-  iei|iiiicd.  and  the  men  can  Itc  trained 
rapidh.  I  In-  ki-\  in, in  in  the  lining  c\cle 
i-  the  "m.-in  Ix-hind  the  gun."  Mi*  ~kill  ile- 
I.-MIIIIH--  Imw  rapidly  the  work  proceed-. 

On  the  I'u.i-o  unit,  when-  the  le-l  mortar 
i-  being  applied  b)  J.  A.  Terteling  &  Smi-. 
Inc..  lloi-r.  Id.ihn.  the  |iroi -eiluri-  follow-  a 
routine  thai  .i|p|»-.n-  n<>  simple  .1-  spraying 
a  field. 


The  linin-:  routine  l«--;iii*  after  the  canal 
has  been  excavated  and  shaped.  A  mobile 
unit,  containing  a  mixer  and  compressor,  is 
stationed  alongside  the  .nl.  The  unn  op- 
erator, working  from  a  mo\al>le  platform 
just  above  the  canal  bottom,  signal-  for 
service.  A  spray  of  mortar  shoot-  from  his 
gun,  and  the  mixture  adheres  to  the  canal 
as  he  guides  the  im//|e  along  the  unfini-lied 
-ccticin.  A  2-inch  thickness  of  m.Mt.ir 
builds  up  rapidly. 

>i-M-n  men  ciimpri-c  the  mortaring  crew. 
Two  men  operate  the  combination  mixer 
and  compressor:  one  man  feed-  cement  and 
-and  to  the  unit:  four  men  work  in  the 
canal:  The  gun  o|>cnitor.  his  ln-l|»  i.  a  fin- 
isher, and  a  man  who  applies  filler  in 
c\|i. ui-i.iii  joints. 

I'mii  .m  of  Hi .  I. mi. iti. .11  in-|icrtor-  check 
the  w..ik.  I  \.imiii.iiioii-  are  made  regu- 
l.uh  in  .i-.  ciiain  if  the  mortar  has  been 
built  up  to  the  piojiei  thickness.  Other 
le-t-  are  made  of  the-  rnorlar  to  find  out 
whether  it  contain-  the  ...in.t  materials 
and  in  |U..|M-I  proportions.  Its  composi- 
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tion  is  four  parts  sand  to  one  part  cement, 
by  weight,  plus  necessary  water. 

The  freshly  applied  mortar  is  quite  stable 
and  requires  a  minimum  of  finishing.  One 
finisher,  using  a  trowel  and  a  long-handled 
brush,  can  keep  apace  with  the  gun 
operator. 

Application  of  filler  to  expansion  joints 
is  equally  simple.  Known  as  "mastic 
filler,"  the  asphaltic-base  material  also  con- 
tains short-fibered  asbestos,  diatomaceous 
earth  (according  to  Webster,  a  fine,  vari- 
ously colored  earth  sometimes  called 
kieselguhr,  used  as  a  dope  for  dynamite,  a 
polishing  powder,  etc.),  and  powdered 
limestone.  It  is  delivered  to  the  job  in 
powdered  form,  is  mixed  speedily  in  a  5- 
gallon  container  by  adding  an  asphaltic 
flux  oil,  and  is  applied  with  a  calking  gun. 

As  mentioned  earlier,  reinforcing  steel 
wire  is  not  employed  in  the  test  section  fit 
Pasco.  It  was,  however,  employed  in  a 
similar  experiment  recently  on  two  sections 
of  the  Roza  division  of  the  Bureau's  Ya- 
kima  project,  also  in  eastern  Washington. 
The  Roza  experiment  also  differed  in  that 
no  finisher  followed  the  gun  operator. 

Further  construction  on  the  Pasco  unit 
will  find  another  experiment  under  way  to 
cut  canal-lining  costs.  Other  sublaterals 
will  be  finished  with  bituminous  material 
identical  with  that  used  in  surfacing  high- 
ways. In  this  test,  soil  sterilant  will  be 
applied  to  halt  weed  encroachment. 

Chief  Engineer  Walker  R.  Young  of  the 
Bureau  of  Reclamation  reported  in  the 
Engineering  News-Record  (February  6, 
1947)  that  the  Bureau's  tests  of  low-cost 
lining  of  canals  will  lean  heavily  on  the 
know-how  of  industry. 

"Thousands  of  miles  of  irrigation  canals 
in  the  western  part  of  the  United  States  fail 
to  deliver  a  large  proportion  of  the  water 
turned  into  them  at  their  intakes  because  of 
leakage  from  unlined  sections,"  Mr.  Young 
said.  "To  reduce  these  losses  of  valuable 
water,  the  Bureau  of  Reclamation  is  con- 
ducting a  broad  program  aimed  at  the  de- 
velopment of  lower-cost  canal  linings.  In 
this  program  the  Bureau,  recognizing  the 


ABOVE,  over-all  "shot" 
of  the  job.  In  this 
photo  the  compressor 
serves  the  man  with  the 
gun,  while  the  boys  ap- 
ply the  finishing  touches 
to  the  groove.  AT 
RIGHT,  closeup  of  the 
"finishers."  Note  man 
on  platform  spraying 
two-inch  layer  of  mortar 
to  freshly  compacted 
earth.  BELOW,  worker 
i'  nil  mastic  filler  plug- 
King  expansion  joint 
after  mortar  has  been 
applied  to  Pasco  lateral. 
He  does  the  job  with 
ordinary  calking  gun. 
Ml  photos  by  F.  B. 
Pomeroy,  Region  I. 


past  performances  of  the  construction  in- 
dustry in  reducing  costs  and  improving 
workmanship,  appeals  to  the  ingenuity  of 
the  contractor,  the  equipment  manufacturer, 
and  the  materials  produced  for  aid  in  de- 
veloping satisfactory  linings  that  can  be 
installed  at  costs  that  are  economically 
justified. 

"The  long-felt  need  for  lining  irrigation 
canals  is  intensified  today  by  the  increased 
demand  for  irrigated  land  in  the  West  and 
the  growing  necessities  of  conserving  vital 
water  supplies  and  of  protecting  productive 
lands  from  seepage.  However,  with  the 
costs  of  lining  canals  by  conventional 
methods  and  with  orthodox  materials  now 
at  levels  that  are  prohibitive  for  many  dis- 
tribution systems,  the  Bureau  is  looking 
beyond  the  precedent  of  the  familiar  trape- 
zoidal canal  section  with  its  concrete  lining 
and  has  begun  to  explore  the  possibilities  of 
radically  different  designs,  materials,  and 
construction  methods,"  he  added. 

The  Pasco  test  unit  can  be  cited  as  a  clear- 
cut  example  of  departure  from  the  tradi- 
tional. And  if  the  experiment  is  successful, 


then  construction-cost  estimates  for  laterals 
on  the  remainder  of  the  project  may  drop, 
with  resultant  benefits  to  farmers. 


Next  Month — "Try-outs  of  Precast  Canal 
Linings"  by  Field  Engineer  Van  E.  Nutley — 
an  account  of  the  experiments  conducted  on 
the  Roza  division  of  the  Yakima  project, 
Wash.,  for  lining  small  canals  with  precast 
concrete  blocks. 
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Kill  of  a  Bloom  in9  Nuisance 


Weeds  are  going  to  take  an  awful  beating 
in  one  little  20-acre  section  of  the  Pacific 
Northwest  one  of  these  days.  They're  going 
to  be  electrocuted,  poisoned,  sterilized,  dug- 
up,  cut-up,  sprayed,  trampled  on,  have  their 
life  history  exposed,  and,  in  general,  be 
subjected  ta  a  thorough  going  over. 

The  20-acre  tract  will  constitute  one  of 
the  two  weed  experiment  stations  involving 
irrigated  agriculture  being  put  in  opera- 
tion in  llic  \Ve>l  for  the  first  time  to  perfect 
tin-  l.e-t  way  of  putting  an  end  to  this 
"blomin"  nuisance."  The  Bureau  of  Rec- 
lamation and  the  Bureau  of  Plant  Indus- 
ii\.  Department  of  Agriculture,  are  estab- 
li-liing  tin-  stations  ami  many  other  agencies 
will  help  to  conduct  the  research  work. 

One  of  the  two  stations  will  be  situated 
on  Hubbard  Lake,  a  few  miles  south  of 
the  town  of  Meridian,  on  the  Boise  project 
in  southwestern  Idaho.  Clearing  and  level- 
ing of  the  land  and  other  preparations  were 
initiated  in  May. 

A  series  of  canals  will  be  created  in 
which  water  weeds  will  be  encouraged  to 
grow.  The  established  weeds  will  then  be 
treated  with  various  concentrations  of  dif- 
ferent chemicals  and  their  effect  upon  the 
water  weeds  determined.  Below  the  canals 
will  be  situated  a  series  of  plots  seeded  to 
farm  crops.  The  w  ater  from  the  chemically 
treated  canals  will  be  used  for  irrigating 
these  crops  and  the  effect  of  the  chemicals 
upon  the  crops  determined. 

Every  agency  involved  in  the  weed  prob- 
lem is  pitching  in  under  a  cooperative  ar- 
rangement. Ada  County  is  furni-liiii'-1  office 
ami  laboratory  space,  with  water,  heat, 
and  light,  in  their  building  located  at 
Meridian.  The  county  is  also  making  avail- 
able tin-  use  of  rrrtain  weed-fighting  equip- 
ment and  the  advice  and  counsel  of  their 
county  weed  supervisor.  The  board  of 


by  Clayton  L.  Lung, 

former  Agronomist,  Region  I,  lioise,  Idaho 

control  of  the  Boise  project  is  furnishing 
land  and  water  to  the  Bureau  of  Plant  In- 
dustry for  the  station  and  equipment  and 
technical  aid  in  leveling,  grading,  and  lav 
ing  out  dftches. 

The  I  ni\t T-ity  of  Idaho  is  furnishing  the 
advice  and  counsel  of  its  weed  and  other 
specialists  in  the  weed  control  research  and 
grass  planting  program  for  ditchbanks. 
Later  the  university  may  rent  additional 
weed-infested  lands  for  the  work,  if  neces- 
sary. The  Idaho  Noxious  Weed  Associa- 
tion is  giving  its  wholehearted  moral  sup- 
port together  with  advice  and  guidance. 

The  Regional  Office  of  the  Bureau  of  Rec- 
lamation will  supply  technical  aid  and  the 
advice  of  the  Chief,  Irrigation  Operations 
Division,  and  the  agronomist.  They  will 
also  conduct  large-scale  trials  of  promising 
methods  of  control  and  eradication  as  they 
are  developed  by  the  weed  station. 

Weeds  account  for  more  than  50  percent 
of  water  users'  losses  from  all  pests.  More- 
over they  increase  the  operation  and  mainte- 
nance costs  on  irrigation  systems  as  well. 

The  Owyhee  project  (Oregon-Idaho)  re- 
ported  in  1945  that  the  cost  of  the  removal 
of  weeds  constituted  about  14.7  percent  of 
the  total  cost  for  operation  and  mainte- 
nance. Removal  of  weeds  as  reported 
amounted  to  $35,710.38  on  this  project, 
w  hirh  would  average  $62.76  per  mile  for  all 
canals  and  laterals  or  about  $0.47  per  irri- 
gable acre  of  land. 

The  need  for  a  comprehensive  research 
program  for  determining  ways  and  means 
for  combatting  this  mo.-t  destructive  and 
expensive  pest  on  irrigation  lands  and  water 
distribution  systems  has  been  apparent  for 


some  time.  The  research  station  under  the 
active  management  of  Jesse  M.  Hodgson, 
associate  agronomist,  has  formulated  a  pro- 
gram which  will  serve  as  a  logical  beginning 
of  the  experimental 

A  thorough  test  will  be  made  of  the 
electrovator.  which  electrocutes  weeds,  to 
determine  its  effectiveness  on  several  of  the 
most  noxious  land  weeds  on  different  soils 
with  different  moisture  content. 

The  most  effective  time  and  concentration 
of  2.4-D  for  the  control  and  eradication 
of  willows  will  be  determined.  The  effec- 
tiveness of  2,4-D  in  controlling  weeds  in 
newly  seeded  grasses  and  its  effect  upon  the 
grasses  at  different  time  periods  following 
the  germination  of  the  seed,  and  the  effect 
of  this  chemical  at  different  concentrations 
in  irrigation  water  upon  crop  seeds,  will 
also  be  studied.  Tests  will  be  conducted 
with  combinations  of  2,4-D.  tillage  (shoot 
cutting),  and  cropping  to  determine  their 
effectiveness  in  weed  control. 

The  research  group  will  also  make  life 
history  studies  of  the  Potamogetons  (pond- 
weeds)  and  other  aquatic  weeds,  conduct 
root  reserve  studies  of  willows,  cattails, 
Potamogetons.  and  other  water  weeds,  and 
determine  the  effectiveness  of  chemical  treat- 
ment for  water  weed  control  in  dry  irri- 
gation ditches.  The  use  of  methoxone  and 
other  selective  herbicides  against  pre-emer- 
gence  weeds  will  be  tested. 

As  the  research  program  develops  and 
matures,  and  the  Bureau  follows  through 
with  larger  trials  in  the  field  to  adapt  the 
Nation's  findings  to  field  conditions,  a  gen- 
eral improvement  in  the  economy  and  effec- 
tiveness of  the  weed  control  program  will, 
no  doubt.  icMilt  and  the  Bureau's  partner, 
the  watei  n>cr.  will  l>e  more  confident  in 
his  program  for  control  of  weeds  on  his 
farm.  • 
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/'/,..(.,  by  11,  ,i  II    Glaha,  Region  II 
Almost  400  tons  of  baled  hay  in  these  stacks,  Minidoka  project  farm,  Idaho,  is  typical  of  new  record. 


Reclamation's  Crop^  Record 


For  the  first  time  in  the  45-year  his- 
tory of  the  Bureau  of  Reclamation,  the  value 
of  crops  produced  on  lands  served  by 
project  systems  in  1946  exceeded  half  a 
billion  dollars.  Compared  with  1945  re- 
turns, 40  projects  showed  an  increase  in 
total  crop  values,  and  6  projects  showed  a 
decrease.  Furthermore,  the  number  of 
projects  supplied  with  irrigation  water  in- 
creased from  46  to  54;  the  acreage  capable 
of  being  served  a  full  irrigation  supply 
increased  from  2,437,046  to  2,486,793 
acres;  the  area  supplied  supplemental  water 
and  other  special  contractors  increased 
from  2,576,082  to  2,621,838  acres;  and  the 
population  on  project  farms  and  in  cities, 
towns,  and  villages  dependent  on  Federal 
irrigation  systems  increased  from  1,328,411 
to  1,398,856. 

The  benefits  derived  from  the  Federal 
reclamation  program  are  here  summarized, 
based  on  a  comprehensive  census  of  project 
achievements  taken  at  the  close  of  the  year. 

For  the  Nation  as  a  whole,  the  total  out- 
put of  crops  in  1946  was  the  greatest  in 
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history.  High  yields  were  primarily  re- 
sponsible, supported  by  a  growing  season 
more  favorable  than  usual.  The  records 
for  the  Federal  reclamation  projects  indi- 
cate corresponding  excellent  production, 
both  in  quantity  and  quality  of  the  crops 
harvested. 

High  prices  prevailed  for1  farm  produce 
in  1946  and  at  the  same  time  some  of  the 
wartime  difficulties  as  to  machinery  and 
labor  shortages  were  alleviated.  Farm 
wage  rates  reached  a  record  high  in  the  fall, 
but  more  labor  was  available  than  in  the 
preceding  year.  The  gross  values  of  crops 
reported  for  the  reclamation  projects,  there- 
fore, were  affected  generally  by  high  prices 
and  high  yields.  This  resulted  in  an  up- 
ward trend  in  values,  as  compared  with 
1945,  and  in  some  cases  on  individual  proj- 
ects, a  sharp  increase  in  the  crop  values  over 
the  preceding  year.  Increases  in  crop 
values  generally  were  accompanied  by 
increases  in  the  cost  of  production. 

The  accompanying  charts  and  tabulations 
show  the  total  achievements  under  the  crop 


program  on  Reclamation  projects  as  re- 
ported for  the  calendar  year  1946.  Crops 
having  a  total  gross  value  of  $530,623,945 
were  produced  on  4,396.581  acres  in  culti- 
vation. Of  this  acreage,  1.990,621  acres 
received  a  full  supply  of  water  from  works 
constructed  by  the  Bureau  of  Reclamation, 
and  2,405,960  acres  received  a  partial  or 
supplemental  water  supply  due  to  Bureau 
activities.  The  average  gross  value  of  all 
crops  was  $120.69  per  acre,  as  compared 
to  $103.72  in  1945.  For  lands  receiving  a 
full  supply  of  water  from  the  Bureau,  the 
range  of  gross  value  was  $17.88  to  $747.60 
per  acre.  For  lands  receiving  supplemental 
water  from  Bureau-constructed  systems,  the 
range  of  value  was  $16.05  to  $245.56  per 
acre.  A  wide  diversity  of  crops  grown, 
varying  stages  of  land  development,  and 
different  types  of  farming  activities  caused 
these  variations  in  returns.  Related  also  is 
the  additional  income  received  from  the 
sale  of  livestock  and  livestock  products 
which  is  not  reported. 


{continued  on  page  220) 
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Reclamation^  1946  Harvest 
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THE  RECLAMATION  KRA 


breaks  45 "Year  Record 


Crops  Worth  Over  One-half  Billion  Dollars 
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CROP  RECORD 

(continued  from  pmgm  2/7) 

The  1946  summaries  include  census  re- 
ports for  54  projects.  On  16  of  these  proj- 
ects there  were  lands  outside  the  regular 
project  areas  which  received  surplus  project 
water  under  the  provisions  of  the  act  of 
February  21,  1911  (36  Stat.  925),  known 
as  the  Warren  Act.  In  a  special  category, 
also,  is  the  Imperial  irrigation  district. 
which  is  included  in  the  total  of  54,  with 
400,000  acres  irrigated  with  water  which 
flowed  from  the  Colorado  River  through 
the  Ail-American  Canal  into  Imperial 
Valley. 

The  total  irrigable  land  for  which  the 
Bureau  of  Reclamation  in  1946  was  pre- 
pared to  supply  water  was  5,150,831  acres. 
A  total  of  4,321,969  acres  was  actually  irri- 
gated, and  4,396.581  acres  were  in  culti- 
vation. The  net  acreage  in  cultivation  in- 
cludes some  land  lying  fallow  for  soil  build- 
ing purposes  and  not  actually  irrigated 
during  the  year,  as  well  as  miscellaneous 
small  tracts  from  which  income  was  re- 
* .  iM-d  but  to  which  water  was  not  applied  in 
1946.  Compared  with  1915.  the  acreage 
increases  were  as  f 


Percent 
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Total     irritable 

Am* 

Am* 
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•M  .  ... 
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2.39 
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4.162488 

4.321.969 

159.381 

3.82 
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,    H    .1 

....  •:•, 

4.78 

The  project  area  actually  irrigated  in 
1946  (or  4,321,969  acres)  was  81.5  percent 
of  the  total  project  irrigable  area,  or 


5,150,831  acres.  An  analysis  of  the  use  of 
the  project  land  not  irrigated  shows  the  fol- 
lowing percentages,  which  are  approxi- 
mately the  same  as  in  previous  years: 

Area  actually  irrigated 81.5 

Land  set  aside  for  farm  buildings,  rights- 

oi-way,  and  roads 4.0 

Class  5  land  temporarily  suspended  from  the 

paying  classes  and  not  in  cultivation 4. 1 

Land  that  was  dry  farmed 1.6 

Land  that  was  idle...  8.8 


Total  irrigable  area _  100.0 

The  irrigable  lands  have  been  summar- 
ized, with  a  break-down  as  to  the  area  pres- 
ently irrigable  and  additional  lands  to  be 
served.  Furthermore,  the  acreage  has  been 
segregated  as  to  public  lands,  land  in  pri- 
vate ownership,  and  State  and  Indian  lands. 
Totals  are  as  follows: 


Arc.  irri»blc  in  1946 
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ClaM  5  land*,  all  categoric*  . 


Total. 
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Total  irritable  area,  end  of  1946 

Additional  land  rupecled  to  be  served  irrigation 
water  during  I1'  17 
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Crop  Production 

The  outstanding  yields  of  the  1946  har- 
vest were  reflected  in  the  summary  of  ton- 
nage of  food  and  forage  crops.  There 
were  14,439,131  tons  reported  for  reclama- 
tion projects  in  1946,  compared  w  ith 
11,814,337  tons  produced  in  1945,  an  in- 
crease of  2,624,794  tons,  or  22.2  pen-nit. 
The  increase  in  acreage  harvested  was  only 
4.78  percent,  indicating  that  the  higher 
yield  per  acre  was  primarily  responsible  for 
the  increase  in  tonnage.  The  most  notable 
increases  were  in  grains,  seed  crops,  beans, 
truck,  and  sugar  beets. 

Detailed  census  reports  were  received  for 
55.8  percent  of  the  total  acreage,  as  the 
Warren  Act  contractors,  for  the  most  part, 
submit  summary  reports  of  estimated  re- 
sults only.  The  diagram  on  this  page  shows 
how  the  land  for  which  detailed  reports  were 
received  was  utilized. 

Crop  Values 

The  total  gross  crop  value  for  all  project 
areas  in  1946  was  $530,623,945,  or 
$95,439,550  more  than  in  1945.  This  was 
an  increase  of  21.9  percent.  Prices  were 
high,  yields  per  acre  were  above  previous 
averages,  and  new  project  areas  were  in 
cultivation  and  reported  in  1946  for  the 
first  time,  all  contributing  to  this  outstand- 
ing increase  in  gross  value.  The  total  gross 
value  is  shown  on  the  chart  on  page  219. 

The  benefit  payments  for  1946  crops  in- 
clude Government  payments  for  sugar  beets, 
cotton,  soil  conservation  prat-tin--.  ;i~  ufll 
as  sugar  factory  bonus  payments  which  are 
based  on  sugar  content  of  the  beets.  These 
payments,  altogether,  amounted  to  2.2  per- 
cent of  the  gross  income  reported. 
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Miscellaneous  Crops 

Summaries  have  been  made  in  connection 
with  the  1946  reports,  for  the  first  time,  as 
to  some  of  the  more  important  miscellane- 
ous or  specialty  crops.  In  some  instances 
these  individual  crops  account  for  large  seg- 
ments of  project  income  and  are  a  vital 
contribution  to  pros|»-ril\  in  a  region. 
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Livestock 

The  value  of  livestock  on  reclamation 
farms  on  November  1,  1946,  amounted  to 
$74,078,198,  or  an  increase  of  more  than 
$5,000,000  as  compared  with  the  same  date 
in  1945.  This  amounted  to  an  average 
value  of  $1,140  per  farm  reported.  The 
inventory  does  not  cover  the  Warren  Act 
contractors. 

The  summary  indicates  there  were 
520,688  cattle  valued  at  $49,718,146,  and 
1,011,787  sheep  valued  at  $10,864,849. 
This  inventory  does  not  measure  the  income 
that  is  derived  through  the  year  by  reclama- 
tion farmers  from  the  sale  of  livestock  and 
livestock  products. 

Area  Development 

A  total  of  88,657  irrigated  farms  was 
reported  in  1946,  including  those  areas 
served  a  partial  or  full  water  supply  under 
the  Warren  Act.  However,  this  total  did 
not  include  the  Truckee  Storage,  Provo 
River,  and  Weber  River  projects  for  which 
no  reports  were  received.  In  1945  these 
three  projects  had  5,530  irrigated  farms. 

The  population  for  the  88,657  project 
farms  reported  totaled  331,435.  The  popu- 
lation of  towns  on  or  adjacent  to  the  projects 
reported  was  1,067,421.  The  census  at  the 
close  of  1946  showed  1,057  schools,  1,668 
churches,  and  149  banks  serving  the  project 
farms  and  towns. 

Water  Deliveries 

Information  on  water  diversions,  losses 
in  irrigation  systems,  and  the  total  delivered 
to  farms  has  been  summarized  for  36  proj- 
ects or  divisions  of  projects  in  1946.  On 
the  basis  of  these  reports  a  total  net  supply 
of  14,551,659  acre-feet  was  diverted; 
5,633,289  acre-feet  were  lost,  principally 
through  seepage  from  the  main  canals  and 
laterals;  and  8,892,882  acre- feet,  or  61.1 
percent,  were  delivered  to  farms. 

Operation  and  Maintenance 

In  1946,  revenues  to  carry  on  operation 
and  maintenance  work  on  19  projects, 
operated  in  whole  or  in  part  by  the  Bureau, 
amounted  to  $2,311,841.67.  The  total  op- 
erating expenses  totaled  $2,254,063.37, 
leaving  an  excess  of  revenues  over  expenses 
for  the  calendar  year  1946  of  $57,778.30. 
The  largest  item  of  expense  was  for  opera- 
tion and  maintenance  of  the  irrigation  canal 
and  lateral  systems,  and  the  principal 
source  of  revenues  was  from  operation  and 
maintenance  charges  assessed  and  paid  by 
the  water  users.  Both  revenues  and  ex- 
penses exceeded  those  recorded  for  the  cal- 
endar year  1945. 

• 

The  above  article  was  extracted  from  "Data  on 
Acreages,  Crops,  Water  Deliveries,  Costs,  Reve- 
nues, and  Settlement,"  recent  report  of  the  United 
States  Department  of  the  Interior,  Bureau  of  Rec- 
lamation, Branch  of  Operation  and  Maintenance. 


WATER  REPORT 


This  year,  most  of  the  Bureau  of  Reclama- 
tion projects,  except  in  the  drought- 
stricken  Southwest,  have  had  sufficient  ir- 
rigation water  to  mature  their  crops  profit- 
ably, and  still  leave  ample  hold-over  storage 
for  future  operations.  In  the  drought- 
stricken  Arizona  and  New  Mexico  projects, 
the  situation  is  critical.  Reserves  are  below 
normal  in  all  reservoirs  of  those  projects 
and  are  near  record  lows  on  several.  Dur- 
ing the  month  of  August,  stream  flow  in  the 
West  increased  generally,  and  some  of  the 
streams  in  Arizona  and  New  Mexico  showed 
considerable  improvement  over  the  preced- 
ing months. 

Ground  water  and  stream  flow  measure- 
ments for  August,  made  by  the  Geological 
Survey  of  the  Department  of  the  Interior, 
show  a  range  of  from  2,300  percent  of  nor- 
mal in  southeastern  Oklahoma  to  0  in  south 
central  South  Dakota  and  southern 
California. 

Surface  run-off  and  stream  flow  were  be- 
low normal  in  southern  California,  Nevada, 
New  Mexico,  South  Dakota,  Nebraska, 
Kansas,  Oklahoma,  except  for  the  south- 
eastern corner,  and  central  and  western 
Texas. 

Stream  flows  and  well-levels  are  plotted 
on  the  Geological  Survey  map  reproduced 
below.  Small  circles  with  a  line  drawn 
from  them  like  the  hour  hand  of  a  clock, 
indicate  the  measurements  of  well-levels. 
The  hour  hand  at  12  o'clock  means  that  the 
wells  in  that  area  are  full  of  water.  The 
hand  at  3  o'clock  denotes  normal  levels, 
while  low  levels  are  shown  by  the  hand  at 
6  o'clock.  Where  wells  are  heavily  pumped, 


the  indicating  circle  is  solid  black.  The 
usually  heavy  August  stream  flows  are 
shown  by  cross-hatching,  whereas  dotted 
areas  indicate  unusually  low  stream  flow. 
The  figures  represent  percentages  of  normal 
August  stream  flow.  Thus  110  appearing 
on  the  map  means  that  streams  in  that  vi- 
cinity were  running  at  110  percent  of  August 
average  or  10  percent  above  normal.  The 
figure  51  on  the  other  hand,  denotes  that 
streams  are  at  only  51  percent  of  normal 
or  49  percent  below  median  August  stream 
flow. 

Although  run-off  in  Arizona  and  New 
Mexico  showed  considerable  improvement 
over  preceding  months,  the  situation  still 
remains  critical.  Storage  reserves  for  irri- 
gation and  power  are  generally  much  below 
last  year. 

In  New  Mexico,  the  run-off  of  the  Rio 
Grande  increased  during  the  month  of  Au- 
gust to  above  the  30-year  August  average. 
However,  the  project's  reservoirs  contained 
less  than  one-fifth  of  their  total  active  ca- 
pacities, the  lowest  August  since  1918.  In 
view  of  the  critical  condition  of  the  project's 
reserves,  no  '  releases  from  storage  are 
planned  during  the  fall  and  winter. 

In  central  Arizona,  drought  conditions 
have  been  so  severe  that  a  serious  shortage 
of  water  for  both  irrigation  and  power  has 
resulted.  At  the  end  of  August  the  reser- 
voirs of  the  Salt  River  project  held  only 
about  13  percent  of  their  total  active 
capacity.  The  1,398,400  acre-foot  Roose- 
velt Reservoir  was  empty,  and  had  been 
empty,  or  nearly  so,  since  June.  While  the 

(continued  on  page  228) 


Stream  Flow  and  Ground  Water  in  Relation  to  Normal — August  1947 
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Water  Stored  in  Kerlumutioii  Reservoirs 


Location 

Project  and  Slate 

Re«er\oir 

Storage  (in  acre-feet) 

\.  li\r  i  ap.n  it\  ' 

Aug.  31,  1946 

Aug.  31,  1947 

Region  1  

Baker.  Ort-u 

Thief  Vallcv 

17,400 
34,  700 
H,  t.  200 
286,600 
161,900 
160,000 
24,600 
5,  220,  000 
50,000 
187,000 
1,  700,  000 
847,000 
95,200 
15,200 
127,300 
13,000 
10,500 
715,000 
50,000 
73,800 
60,000 
170,000 
33,800 
5,  300 
435,  700 
239,000 
153,000 
197,000 
503,  100 
4,  389,  100 
437,  500 
94,300 
524,  800 
47,900 
50,000 
27,  935,  000 
688,000 
179,500 
245,  100 
67,000 
57,  850 
1,  398,  400 
69,800 
4,500 
179,000 
35,800 

.-,.  si  Ml 

273,600 
732,000 
5,300 
44.  200 
120,300 
146,800 

I'..-,,  MX) 

270,000 
40,900 
106,200 
140,000 
128,300 
«,  000 
145,900 
i  s:<o,  300 
300,000 
177,500 
1  '.'7.  200 
66,800 
66,  100 
1A.  000 
152,000 
31,500 

I.M.    .,(..1 

106,000 

:(.'.  050 
:<2,  400 
146,000 
100,  500 
970,000 
:n.  TIKI 

41,050 
11,000 
57,000 
1,040,500 

6,600 
12,900 
2,  100 
1.S4.000 
r.':{,  900 
1  1  .  (>00 
s  2:;n 
5,  220.  000 
10.000 
43,500 
818,800 
459,900 
97,  100 
12,  100 
61,400 
6,000 
10,000 
I.M.  900 
10,900 
26,  500 
22,300 
104,800 
11.  100 
5,300 
277,  700 
165,400 
109,200 
160,000 
235,  400 
2,  507,  100 
220,400 
31,300 
212,000 
25,  400 
4,900 
19,  454,  000 
665,  500 
14,200 
229,900 
8,400 
.->!.  500 
38,  100 
43,  100 
700 
153,  900 
2,  100 
I.  :t(Mi 
1.-.4,  200 
f.14.  400 
2,000 
1  1.  500 
58,  100 
119,900 
4.  100 
111,500 
30,  400 
00,100 
9,700 
24,  405 
SI  I.", 
25.  700 
680,700 
23S,  700 
1  Jii.  300 
43,000 
24,500 
-T  000 

103.  7IM) 
6,200 
400.  IIMI 

I1.7IM1 

21.000 
12.  SOO 

11  :. 

I2K.  IIHI 
:,:,.-,.  7<m 

0,000 
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11.  100 
9,200 
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93,  ooa 

35,  100 
4,600 
5,  190,  000 
20.000 
61.000 
834,  300- 
589,  100 
'.!.•>.  400 
15,  10O 
95,  80» 
3.  sun 

•V   100 
320,  90» 
4,  80» 
10,600 
•_>:;  '.OK 
35.900 
12,000 
5,  300 
198.  300 
174.600 
-  900 
130,500 
l-'.l.  100 
2,  303,  100 
I.M.  200 
16,  700 
189,  000 
8,400 
10,900 
21,901,000 
658,300 
10.  400 
170,900 
1  1.  4(H> 
30,800 
0 
34,  500 
1,400 
119.000 
18,900 

.-,     Kill 

93,300 
450,  000 
2,500 

is.  Mill 

97,600 
130,  100 

Is     IIMI 

n:>.  700 

12,600 
106,700 

.,-,  sou 
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Region  2  

Kittcrroot.  Mont 
Iioi.se,  Idaho 

1  .:ik<-  Como 

Anderson  Ranch 
\rrowrock 

Burnt  River,  Greg 

Columbia  Basin.  \\a-h 
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Deer  Flat 

I'tiitv         ....          .      .    _ 

F.  D.  Roosevelt 
Crane  Prairie  

Miniiliiku.  Idaho-Wvo 
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I'niatilla.  (  iri'u 

Vale,  Oreg 

Wickiup 
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Grassy  Lake  

l-l:md  Park 
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\L'ency  Valley.. 

Vakinia.  Wash 

V\  arm  Springs 

Humping  Lake 
(  'lear  Creek 

(  Vniral  Vallev    Calif 

Cle  Elum  

Kachess 

Keechelus  

Tieton 

Millerton  I^ako 

Region  3  

Klanialh.  Calif.-Oreg 

Shasta           

Clear  Lake 

Orland,  Calif      

Gerber 

Upper  Klanialh  Lake 

East  Park                   

Boulder  Caiivou     \ri/  -\ev 

Stonv  Gorge 

I  akc  Mead 

Region  4  

Parker,  Ariz.  -Calif      ..... 
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Horseshoe  
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Roosevelt 
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HegionS... 
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Moon  I-ake,  I'tnli 
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Rye  Patch  

Moon    Lake 

Midvi.  w 

Lahontan 

Newton,  I'tah 

I^ke  Tahoe  

Newton 

Ogdcn  Kivcr.  I'tah 
I'inc  Hivcr.  (  'olo 

Pine  View.. 

Valleeito 

I'rovo  Kivcr.  I'tah 

1  1'  cr  Creek 
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Strawberry 
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Kcndrirk.  W\o 
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Gm*n  Mountain 
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Electricity 

and  its 
FARM  CHORES 


by 
Creighton  W.  Bicket 

Engineer,  Branch  of  Power  Utilisation 
Region  I,  Boise,  Idaho 


Before  the  mammoth  Grand  Coulee  Dam 
•was  constructed,  and  later  as  it  neared  com- 
pletion, doubting  Thomases  were  raising 
their  voices  in  protest  against  the  enormous 
electrical  installation  contemplated.  Said 
they:  Since  the  population  growth  of  Spo- 
kane, Seattle,  Portland,  and  other  major 
towns  ranged  between  V:;  and  1  percent  per 
year,  there  could  not  possibly  be  a  market 
for  Coulee's  power  for  years  to  come. 

During  World  War  II,  the  tremendous 
capacity  of  Grand  Coulee  generators  proved 
a  major  cog  in  the  prosecution  of  the  war, 
making  possible  the  production  of  alumi- 
num, magnesium,  and  the  atomic  bomb  at 
Hanford,  Wash.  But  still  the  doubters 
ridiculed.  They  were  sure  that  once  the 
war  was  over  there  would  be  a  large  sur- 
plus of  electric  energy  in  the  Pacific 
Northwest. 

Today,  instead  of  a  surplus,  there  is  a 
shortage.  The  region  is  figuratively  cry- 
ing for  the  installation  of  additional  gen- 
erators at  Grand  Coulee  Dam  and  for  addi- 
tional dams  and  powerhouses.  Some 
structures,  fortunately,  have  been  approved 
for  early  construction. 

Basically,  there  are  three  major  reasons 
for  the  power  shortage  in  the  Northwest. 
They  are:  (1)  industrialization  of  the  area, 
principally  in  the  field  of  light  metals,  (2) 
population  influx,  and  (3)  greater  use  of 
electricity  per  customer.  It  is  the  latter — 
greater  use  per  customer — the  farm  cus- 
tomer, to  be  specific,  who  is  the  subject  of 
this  article. 

The  consumption  of  electricity  on  farms 
in  the  United  States  has  been  growing  con- 
stantly. In  1923  the  average  yearly  con- 
sumption on  the  farm  was  300  kilowatt- 
hours.  As  Grand  Coulee  neared  comple- 
tion, this  total  had  increased  3V<>  times. 
The  1946  farm  average  in  the  reclamation 
area  was  nearly  1,500  kilowatt-hours. 

The  Pacific  Northwest  is  a  pace-setter  in 
use  of  electricity  on  the  farm.  Its  con- 
sumption is  about  double  the  average  for 
the  Western  States. 


There  couldn't  possibly  be  a  market  for  Coulee  poicer.'' 


Mr.  Average  Farmer  in  the  region  is 
wisely  taking  advantage  of  the  low  electric 
rates  made  possible  by  Coulee  and  other 
dams.  He  is  constantly  raising  his  stand- 
ard of  living,  taking  the  drudgery  out  of 
many  tasks,  and  making  for  himself  a 
richer,  fuller  life. 

A  wide  field  for  the  use  of  electric  energy- 
is  open  to  farm  people  in  all  parts  of  the 
West,  if  it  can  be  made  available  at  reason- 
able rates.  The  potentialities  are  almost 
unlimited  for  steadily  growing  consump- 
tion of  power  and  a  continued  lightening  of 
the  work  load  on  our  farms  and  in  our  farm 
homes.  Here  are  some  of  the  present  and 
possible  future  uses. 

Household  Use 

The  household  use  of  electricity  in  rural 
areas  is  substantially  the  same  as  that  in 
urban  centers,  except  that  a  pressure  water 
system  is  necessary  before  electricity  can  be 
put  to  some  other  uses.  The  pressure  sys- 
tem makes  available  running  water  for 
drinking  and  cooking,  and  emergencies  like 
fighting  fires.  Installation  of  the  electric 
hot  water  heater  and  the  electric  range  gen- 
erally completes  the  more  permanent,  heavy 
duty,  installations  for  the  house. 

The  all-electric  farm  residence  likewise 
will  have  the  radio,  vacuum  cleaner,  re- 
frigerator, washing  machine,  sewing  ma- 
chine, iron,  and  a  host  of  other  miscellane- 
ous appliances.  Of  course,  provision  must 
be  made  for  adequate  lighting  in  the  house 
and  in  the  yard,  in  the  barn  and  in  the  milk 
house.  ,  For  those  troubled  with  seepage  of 
water  into  the  basement,  a  sump  pump  will 
undoubtedly  help  the  problem.  As  condi- 
tions permit,  many  will  equip  their  homes 
with  an  electric  dishwasher,  garbage  dis- 
posal unit,  and  electric  blanket.  And 
homes  may  be  heated  with  the  new 
"refrigerator-in-reverse."  On  many  farms 
the  freeze-box,  to  store  meat,  fruits,  and 
berries,  is  considered  nearly  indispensable. 


The  introduction  of  electric  lighting  into 
cow  barns  is  said  to  nearly  pay  for  itself  due 
to  less  spilling  of  milk.  Ultraviolet  rays 
from  electric  lamps  are  being  used  on  cows 
to  produce  better  milk.  Electrically  driven 
animal  groomers  clean  the  loose  hair  and 
dirt  from  the  udder  and  flanks  of  a  cow,  thus 
assuring  cleaner  milk. 

Heating  of  the  cow's  drinking  water  is 
said  to  increase  the  yearly  average  milk 
production  by  5  to  15  percent,  the  greatest 
increase  being  in  the  colder  climates.  A 
higher  quality  of  milk  may  be  maintained 
by  cooling  it  from  98°  F.  to  60°  F.  within 
an  hour  and  subsequently  storing  it  at  45°  F. 
or  below. 

Other  uses  of  electricity  for  dairying  in- 
clude electric  milkers,  pasteurizers,  dairy 
hot  water  heaters,  germicidal  sterilizers  for 
utensils,  bottle  washers,  ventilating  units 
for  dairy  barn,  barn  cleaners,  electric  fly 
screens,  insect  sprayers,  churns,  slippers, 
separators,  and  feed  grinders  and  mixers. 

Power  can  save  farmers  considerable  time 
and  effort  in  handling  silage  materials,  be- 
sides giving  a  better  quality  of  feed.  En- 
silage is  said  to  be  sour  or  sweet  depending 
upon  whether  it  is  made  below  or  above 
approximately  117°  F.  Experiments  show 
that  it  may  possibly  be  worth  while  to  heat 
the  fodder  artificially  by  passing  an  electric 
current  through  the  silo.  Silage  handling 
equipment  includes  the  silo  filler,  unloader, 
and  ensilage  cutter. 

Many  farmers  have  eliminated  weather 
risk  at  haying  time  by  installing  hay  driers 
in  their  barn,  where  all  curing  beyond  the 
first  four  hours  in  the  sun  takes  place.  Hay 
cured  in  this  manner  is  reported  positively 
superior  to  the  completely  sun-cured  prod- 
uct. Moreover,  electric  hay  driers  give  the 
next  crops  more  than  a  week's  growing  start. 
Other  forage  handling  uses  for  electricity 
include  balers,  shredders,  and  grain 
grinders. 

Perhaps  one  of  the  earliest  applications 
of  electricity  to  poultry  was  that  of  using 
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artificial  lighting  to  increase  egg  produc- 
tion. Annually,  artificial  lighting  does  not 
increase  production,  but  the  benefit  accrues 
from  heavier  production  at  those  times 
when  prices  are  highest.  Production  dur- 
ing light  laying  periods  has  been  increased 
10  to  30  percent.  For  maximum  effective- 
ness a  15-minute  dimming  period  is  «i\en 
to  provide  "dusk,"  which  provides  the 
chickens  sufficient  time  to  "go  to  roost." 
Clocks  are  available  which  turn  the  lights 
on  and  off  at  the  proper  time. 

Egg  production  may  also  be  increased  by 
el. -i  trically  wanning  the  drinking  water 
for  the  chickens.  In  below  freezing  tem- 
peratures, chickens  drink  about  25  percent 
more  water  if  heated,  and  in  above  freezing 
temperatures  about  5  percent  more.  The 
extra  water  consumption  increases  their 
appetites  and  results  in  greater  egg  produc- 
tion. Egg  production  may  be  increased  in 
summer  by  providing  coolers  for  the  hen 
house. 

I  Itnniolet  light  in  10-minute  doses, 
morning  and  evening  from  December  to 
March,  is  said  to  speed  development  of 
chickens  and  produce  more  fertile  eggs. 
Ultraviolet  light  used  continually  helps 
prevent  the  spreading  of  colds  throughout 
the  flock.  Other  equipment,  using  elec- 
tricity in  connection  with  poultry,  includes 
brooders,  incubators,  heaters,  ventilating 
equipment,  electrically  operated  dropping 
boards,  poultry  pickers,  and  egg  cleaners. 

Crop  Production 

Electric  plowing,  in  which  the  ground 
is  tilled  by  a  plow  suspended  from  motor 
ili  m-ii  cables,  is  practiced  in  Europe.  This 
method  is  generally  used  on  larger  farms, 
and  done  by  contract.  Usual  rate  of  til- 
lage is  one-third  to  1  acre  per  hour,  with  an 
average  of  5  acres  per  day.  Some  large 
plows,  however,  will  handle  up  to  30  acres 
per  day.  In  contrast  to  plowing  by  trac- 
tor, with  electric  plowing  there  is  no 
packing  of  soil.  While  one  might  think  a 
large  maze  of  wires  would  be  required,  such 
is  not  the  case,  since  the  electric  plow  can 
operate  anywhere  within  a  quarter  of  a  mile 
from  its  source  of  supply  through  long 
extension  cords. 

Electric  power  for  pumping  is  important 
on  farms.  On  hanli-i-.  lettuce  growers, 
and  other  types  of  farmers,  are  making 
more  ami  more  use  of  the  pressure  sprink- 
ling systems.  These  are  of  either  the  over- 
head or  surface  variety.  With  the  ultimate 
of  installation*,  time  clocks,  together  with 
•  •!•••  trirally  operated  valves,  enable  one  to 
irrigate  in  the  cool  of  the  night  or  very 
early  morning  wiihi.nl  tin-  accompanx  mjj 
iMi  of  -|cc|i.  <  >,,,•  Iift-U|.<-  iii-l.ill.itinri  in 
the  Pacific  Northwest  contemplate*  the  use 
of  clock-operated  electrical  valves  to  pro- 
vide water  at  the  desired  times,  thus  saving 
labor  costs. 

Some  experimentation  is  (wing  carried 
out  to  determine  the  effect  of  electricity  on 
plant  growth.  Testo  indicate  that  the 
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growth  of  plants  is  stimulated  by  a  network 
of  overhead  wires,  kept  at  a  potential  of 
25,000  to  50,000  volts.  By  using  the  net- 
work up  to  one-fourth  of  the  time  during 
the  early  stages  of  growth  of  certain  cereals, 
an  increase  in  yield  of  up  to  20  percent  has 
been  realized.  Wheat,  for  example,  has 
been  entirely  grown  to  maturity  in  3  months 
by  the  use  of  electric  light,  the  grain  being 
put  into  water  along  with  the  necessary 
nutrients.  Many  more  experiments  will 
have  to  be  made  before  the  relative  over- 
all benefits  of  such  methods  can  be  defi- 
nitely established.  Since  the  voltages  used 
are  dangerously  high,  the  development  and 
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Once-revolutionary  milking  machine — today 
commonplace — if  one  of  farmer  Jame* 
Allen'*  many  electrical  appliance*. 

projection  of  such  methods  must  be  left  to 
properly  equipped  research  organizations. 

Insects  are  being  trapped  (including 
apple  bud  moths  and  coddling  moths)  by 
means  of  an  electric  lamp,  of  about  100 
watts,  suspended  over  a  pan  partly  filled 
with  oil,  or  a  pan  of  oil-covered  water. 
Electric  lights  of  specific  colors  may  be 
used  to  attract  pests  of  different  sorts  in 
orchards  and  gardens. 

Also  worthy  of  mention  are  the  experi- 
iiienK  with  electricity  for  killing  weeds. 
Mere  again,  high  voltages  are  required.  -•• 
the  development  of  such  processes  will,  of 
necessity,  be  left  to  research  organizations. 

The  all  electric  farm  will  have  an  elec- 
trically powered  sprayer  to  cope  with 

•|>l.l\  iriL1   problem*. 

Crop  Processing 

The  electric  threshing  machine  is  coming 
into  prominence.  The  chief  merit  lie.  m 
the  greater  annum!  of  grain  (.">  pricenl 
morel  rc|>i.iledl\  obtainable  due  to  the 
-le.nlx  «|M-ed  of  the  motors.  Older  <  i"|> 
-.in:/  .  .|ni|. mi-Mi  includes  grain  ele- 
\aini«.  mm  --hcilcrs,  corn  shredders,  grain 
•eed  cleaners,  and  straw  cutters. 


Cold  storage  for  fruits,  vegetables,  and 
berries  at  the  proper  temperature  enables 
farmers  to  hold  their  produce  until  the 
price  is  right.  Experiments  seem  to  indi- 
cate that  a  very  high  frequency  radio  wave 
has  a  preserving  effect  upon  produce,  and 
may  therefore  some  day  be  employed  to 
achieve  the  same,  results. 

Related  uses  for  electricity  in  crop  proc- 
.•--ing  include  dehydration  of  fruits,  vege- 
tables, hops,  nuts,  etc.,  and  cider  mills. 

Early  Gardens 

To  provide  an  early  start  for  vegetables, 
or  flowers,  soil-heating  cables  are  now  being 
widely  used.  These  consume,  on  an  aver- 
age, only  1  kilowatt-hour  per  day  for  each 
square  foot  of  hotbed  heated. 

Some  people  are  now  putting  a  green- 
house in  their  basements.  In  this  way,  with 
the  right  application  of  electricity,  the 
proper  "length  of  day,"  the  proper  amount 
of  heat,  and  the  proper  amount  of  infra-red 
and  ultra-violet  rays  may  be  provided. 
Authorities,  however,  differ  as  to  the  degree 
of  benefits  of  ultra-violet  rays  on  some  types 
of  plant  life.  Experiments  show  that  elec- 
tric light  in  greenhouses  has  an  accelerating 
effect  upon  the  germination  of  seeds  and 
hastens  the  growth  of  certain  vegetables, 
the  effect  depending  somewhat  upon  the 
color  of  the  light. 

Very  intensive  light  on  budding  plants 
brings  them  quickly  into  bloom,  and  it  is 
said  that  seedlings  subjected  to  very  strong 
light  will  not  wilt. 

In  some  places  sterilization  of  soil  is 
being  practiced,  to  rid  the  soil  of  fungi  and 
pests. 

In  the  garden,  too,  the  ultimate  develop- 
ment might  be  time-governed,  electrically 
operated  valves  for  controlling  irrigation 
water.  A  device  has  been  perfected  which 
will  turn  on  the  valve  according  to  the  dry- 
ness  of  the  earth  instead  of  by  clock.  This 
must  be  used,  however,  in  conjunction  with 
a  tinier  or  be  turned  off  by  hand,  since  no 
provision  is  made  to  shut  off  the  water 
according  to  the  saturation  of  the  soil. 

Miscellaneous  Farm  Uses 

Electricity  might  possibly  be  used  on  the 
farm  for  branding  irons,  meat  processing 
equipment,  clippers,  livestock  sprayers, 
paint  sprayers,  sheep  shears,  electric  fences, 
tool  grinders,  wood  saws,  concrete  mixers, 
and  lawn  mowers.  Ultra-violet  light  used 
in  pig  brooders  is  said  to  be  of  considerable 
help  in  preventing  liikels. 

Large  Bureau  of  Reclamation  hydroelec- 
tric plants,  such  as  Grand  Coulee,  are  •  n 
aiding  the  farmer  to  use  more  and  more  and 
more  power  for  a  smaller  and  smaller  cost 
IMT  kilowatt-hour.  Research  is  constantly 
developing  new  applications  to  make  farm 
tasks  easier  and  to  enable  the  farmer  to 
reali/e  a  higher  net  profit.  Possibilities 
.11.  unlimited.  Dav  by  day  more  power  is 
-cut  t<>  the  farm.  • 
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Tumbling 
Tumbleweeds 

by 
William  H.  Mercer 

Weed  Control  Specialist,  Region  V, 
/tmarillo,  Tex. 

When  the  voice  of  a  "Maitre  de  Cowboy 
Krooners"  bursts  through  the  radio  of  a 
western  ranch  or  farm  house  to  announce 
that  the  next  number  to  be  rendered  by  the 
quartet  is  entitled,  "The  Tumbleweed 
Song,"  you  can  bet  your  last  irrigation 
ditch  that  listeners  would  like  to  stuff  a  five- 
string  banjo  down  the  collective  throats  of 
the  singers. 

The  less  western  ranchers  and  farmers 
hear  about  tumbleweeds  is  all  for  the  best, 
unless  it  should  be  a  new  wrinkle  for  eradi- 
cating them  from  fields  and  pastures. 

The  word  "tumbleweed"  may  apply  to 
any  one  of  several  itinerant  weeds  which  are 
equipped  by  Nature  to  distribute  their 
progeny  over  the  landscape  when  propelled 
by  wind  power.  The  genuine  tumbleweed, 
however,  is  the  Russian  Thistle,  which  holds 
all  world  records  for  long  distance,  high 
speed,  broad  jump,  high  hurdle,  wide-sweep 
locomotion.  It  travels  farther,  faster,  and 
in  wider  circles  than  any  other  weed  on 
earth. 

Each  fall  the  Russian  Thistles  (tumbling 
tumbleweeds) ,  which  grow  along  highways 
and  in  fields  and  pastures,  get  the  urge  to 
go  places  and  see  things.  Away  they  go, 
first  one  way  and  then  another,  all  accord- 
ing to  which  way  the  wind  blows. 

The  Russian  Thistle  began  its  gyrations 
and  tumbling  exercises  on  the  Steppes  of 
Siberia  where  it  impoverished  and  crowded 
out  multitudes  of  farmers  before  it  started 
its  round-the-world  tour.  Since  leaving 
Siberia,  its  travels  make  the  journeys  of 
Genghis  Khan  appear  as  insignificant  as  a 
Sunday  School  excursion  to  the  city  park. 


From  Siberia  the  weed  gained  entrance 
into  South  Dakota  at  a  time  when  neither 
plant  nor  human  immigrants  were  required 
to  have  inspection  passports  or  character 
recommendations.  In  the  years  since  it 
first  slipped  into  this  country  in  1874,  mixed 
with  seeds  of  grain,  the  weed  has  "natural- 
ized" itself  in  practically  every  one  of  the 
States,  in  most  Canadian  provinces,  and  in 
Mexico. 

A  Russian  farmer  is  said  to  have  brought 
some  crop  seed  with  him  when  he  migrated 
from  Siberia  to  South  Dakota.  Mixed  with 
the  cfop  seed  were  seeds  of  the  Russian 
Thistle.  The  farmer  sold  some  of  his  first 
harvest  of  field  seed  to  neighbors.  The 
neighbors,  who  had  never  heard  of  Russian 
Thistles,  planted  the  infested  field  crop  seed 
without  first  cleaning  it  in  a  fanning  mill. 
From  that  day  to  this,  the  offspring  of  the 
imported  thistle  have  continued  to  plague 
the  countryside,  and  the  tumblers  now 
exact  a  higher  total  tax  from  more  farmers 
than  any  other  weed. 

No  completely  successful  method  to  eradi- 
cate tumbleweeds  has  been  developed  to  date 
and  since  the  task  appears  to  be  hopeless, 
control  plans  are  largely  disregarded  by  a 
majority  of  farmers  and  ranchers.  How- 
ever, only  recently  some  weapons  for  con- 
trol have  begun  to  be  viewed  with  favor. 
It  appears  reasonable  to  hope  that  flame 
throwers  and  chemical  formulas  can  and 
will  be  employed  to  an  extent  that  tumble- 
weed  populations  will  be  reduced  along 
highways,  fence  lines,  ditch  banks,  on  waste 
land,  and  around  vacant  lots  in  towns  and 
cities. 

Any  successful  control  program,  however, 
will  require  organized  effort  and  coopera- 
tion between  farmers  and  their  town  neigh- 
bors. In  the  beginning,  the  people  must 
become  more  weed-conscious  and  gain  a  de- 
termination to  study  and  apply  every  suc- 
cessful method  and  device  developed  up  to 
the  present  time.  Perhaps,  in  the  near 
future,  science  can  give  them  even  better 
weapons  than  any  now  available. 


Tall  Tale  by  Mercer 

Mercer  is  gaining  wide  recognition  for 
his  tall  tales  about  weeds.  Fact  is,  his  extra- 
vocational  talk  has  labeled  him  a  foremost 
braggart  in  Texas,  which  is  no  small  dis- 
tinction. At  last  February's  Western  States 
Weed  Control  Conference  in  Portland, 
Oreg.,  Mr.  Mercer,  hard-pressed  by  other 
western  weed  men,  had  this  tale  to  recall  on 
the  subject  of  Texas  tumbleweeds: 

"Knowing  that  a  25-mile  travel  limit 
would  be  an  insult  to  any  self-respecting 
Texas  tumbleweed,  my  experiments  started 
in  the  very  tip  of  Texas.  (Mr.  Mercer's 
western  colleagues  had  mentioned  that  some 
Texas  tumbleweeds  had  been  known  to 
travel  25  miles  in  irrigation  districts.) 

"Tumbleweeds,  equipped  with  speedome- 
ters, were  released  in  a  stiff  breeze  between 
Port  Isabel  and  Boca  Chica.  We  timed 
them  as  they  passed  the  Bureau's  regional 


Bill  Mercer,  admiring  his  certificate 


office  in  Amarillo  and  succeeded  in  catching 
a  few  to  read  the  speedometers.  This  proved 
difficult  despite  the  fact  that  we  used  veteran 
cowpunchers  who  had  experience  in  roping 
V-bombs  directed  over  London  in  the  late 
war.  The  elapsed  time  for  the  900-mile  run 
showed  an  average  speed  of  101.475  miles 
per  hour,  with  short  runs  exceeding  151 
miles  per  hour.  The  tumbleweeds  were 
further  shown  to  have  planted  12,000  seeds 
per  mile  over  the  distance." 

Other  western  weed  specialists  pulled  in 
their  yarns  and  quietly  retired  from  the 
field.  No  western  tumbleweed  could  match 
the  Texas  record.  Mr.  Mercer's  tale 
knocked  about  among  weed  men  over  the 
Nation.  And  he  was  generally  conceded  to 
be  a  top-knocker  among  experts.  Even- 
tually the  story  reached  John  Randolph  of 
Houston,  Tex.,  who  published  a  little  book, 
"Texas  Brags."  So  impressed  was  he  by 
Mr.  Mercer's  account  that  Mr.  Randolph 
wrote  and  asked  permission  to  incorporate 
the  story  in  a  revised  edition  of  the  book. 

Mr.  Mercer  was  awarded  the  number  one 
membership  in  the  Solemn  Order  of  Texas 
Braggarts,  an  organization  reserved  for  true 
tellers  of  tall  Texas  tales.  A  fully  embossed 
certificate  was  sent  to  Mr.  Mercer  at  the 
Bureau  of  Reclamation  office  in  Amarillo. 
It  was  complete,  even  with  a  seal  of  the 
Republic  of  Texas.  Now  Mr.  Mercer,  who 
started  out  simply  as  one  of  the  world's 
great  weed  men,  can  "sit  on  the  top  rail"  of 
any  fence  when  he  is  telling  a  Texas  brag. 
He  is  even  bragging  about  being  a  Texan, 
having  lived  in  the  State  off  and  on  only 
since  1917  when  he  landed  in  San  Antonio 
and  was  forced  to  write  back  home  to  North 
Dakota.  "I  have  met  the  Texans  and  I  am 
theirs." 
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Watermelon 
Time 


by  Klma  Hill  Meal 

Songs  have  been  sung  and  poems 
have  been  written  about  the  beauties 
and  fragrances  and  pure  delights  of 
apple  blossom  time,  or  the  time  when 
roses  bloom  or  perhaps  cider-making 
time.  It  is  high  time  someone  gave 
a  little  more  credit  to  watermelon  time. 

The  Englishman  has  his  tea  at  4  o'clock 
in  the  afternoon  but  the  native  Missourian 
reserved  that  hour  for  the  soul-satisfying 
rite  of  cutting  a  ripe  watermelon. 

On  a  hot,  humid  afternoon  when  Grandpa 
came  in  from  the  timber,  back  of  the  barn, 
where  he  had  been  hewing  out  fence  posts, 
he  stopped  by  the  cistern,  quaffed  a  long 
drink,  and  with  me  by  his  side,  started 
around  the  house  for  the  cellar. 

Lifting  the  trap  door,  we  descended  the 
»t..  l>  steps.  Grandpa  slowly  unlatched  the 
thiil  iniirr  door.  There  in  the  dark,  damp 
insides,  lined  and  floored  with  rock,  were 
the  fruits  of  the  vine — watermelon  and 
cantaloup.  Almost  tenderly,  he  picked  up 
the  long  Klondike,  whose  zigzag  stripes  had 
been  worn  to  a  creamy  yellow  on  the  under- 
sides, where  it  had  wallowed  in  sandy  soil 
through  the  long  summer.  Cautioned  to 
be  careful,  I  was  allowed  to  carry  a  fragrant 
"mushmelon"  that  was  golden  plump  and 
heavily  ridged.  Grandpa  never  plugged 
a  melon.  Years  of  experience,  first  gained, 
no  doubt,  in  someone  else's  patch,  enabled 
him.  l.\  .cruliny  and  by  scarifying  and 
through  the  deep  hollow  sound  given  off 
by  an  energetic  thump,  to  tell  the  exact 
moment  for  plucking. 

By  the  time  we  got  safely  around  the 
hoii«e  with  our  armloads,  Grandma  was 
there  with  butcher  knife  and  salt  box.  The 
ripe  melon  popped  and  then  was  ripped  its 
entire  length  with  the  first  plunge  of  the 
knifi-.  Jolted  gently,  it  fell  apart  and  lay 
in  two  dewy,  luscious  halves.  To  earh  ••( 
UK  was  dealt  a  ruby  wedge,  rimmed  with 
.•mrrald  and  dotted  with  a  mi-sh  of  hla<l 
..-.-.I-.  U  illtonl  thought  of  co.l  or  wa.lc.  we 
brok«-  out  tin-  brittle  heart*  and  threw  the 
end  pii-i-r-  I"  the  expectant  1'K  mouth  Itoil. 
•landing  by. 

Grandpa  always  had  a  melon  patrh  -M.mi- 
where  on  a  sunny  slope  or  rich  piece  of 
bottom  land  and  in  M-ii.on.il. I.-  \.-.n-  it  bore 
profusely.  Along  the  last  of  Aiigu.t  when 
the  "dog  days"  were  at  their  worst  and  the 
"snake  doctors"  hung  Ihitteringly  over  the 
muddy  ponds  and  the  goldcnroil  grew  gr.n 
and  dusty  by  the  roadsides.  Grandpa  would 
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Phtitn  by  Stanley  Kagntttnsen, 

l.nu  Ohermeyer,  Kmmell,  Idaho,  thumps  a  likely  specimen  from  hit  eifhl-acre  melon  patch. 


load  up  the  wagon  bed  with  some  of  the 
bigger  ones  and  head  for  town.  The  trifling 
sum  that  he  received  for  them  was  beside  the 
point.  It  was  size  and  quality  of  fruit  that 
he  wished  to  display  to  old  neighbors  and 
friends  whom  he  chanced  to  meet  in  town 
or  along  the  way.  Each  of  them  raised 
watermelons,  too,  of  course,  but  it  was  a 
great  subject  for  bragging  and  boasting. 

Today,  watermelons  have  a  new  place  in 
the  sun.  Every  State  I  and  there  are  few 
out  of  the  48  who  don't  raise  them)  lakes  an 
inordinate  pride  in  its  melons.  Water- 
melon raising  is  not  the  haphazard  by- 
product of  a  piece  of  ground  left  over  from 
other  more  important  crop..  It  i-  .1  .cien- 
i iln  bit  of  agriculture  that  meets  a  definite 
market  need.  There  are  fine  points  to  be 
'.|'-.-rvcd,  sha|M-.  .i/c.  .w  eel  ness  of  H;I\..I. 
li-\luri-  of  incut,  thinness  of  rind.  Melons 
have  had  their  seed,  bred  out  and  11  wilt 
resistance  bred  in.  Their  keeping  qualities 
are  an  essential  consideration.  No  longer  i- 

llie  Miitermelon  .i-;i.oii  coiitineil  lo  \IILJII-! 
and  September.  Now  from  early  June  to 
late  NoM-mlx-r.  trml.  are  on  the  road,  hur- 
rying their  sweet  burden*  to  n  ncw-i  ..ili-li-  •! 
market. 

Practically  an\binl\  can  guess  that  then- 
is   a    ill-hull.-    aflinily    between    water    and 
watermelons,  and  so,  those  raised  on   irri- 
u-.il.-.l   |.i..|e.  I.  are  the  "|..il.  In--"  I..  (..    ,1. 
pendiil  on  i  ommeri  iaIK.      It  was  on   irri- 


gated  tracts  that  experiments  could  be  made 
to  improve  varieties  and  build  up  new 
strains,  for  w  ater.  climate,  and  soil  were 
constant.  Poor  old  Grandpa  had  to  take  a 
disappointment  every  few  years,  for 
droughts  were  a  known  and  feared  factor 
in  all  of  his  agricultural  operations.  Dur- 
in  •  -uch  seasons,  the  creek  lioltmns  dried 
anil  cracked  open  in  criss-cross  lines,  the 
level  of  the  water  in  the  cistern  dropped 
lower  and  lower,  and  the  vines  turned  yellow 
and  the  baby  melon-,  withered  on  the  stems. 

In  the  old  days,  melon,  were  seldom 
served  at  the  table,  but  today,  melons  are 
served  at  any  meal,  from  breakfast  to  mid- 
night snack.  Cut  in  fain  \  shapes,  chilled 
melon,  and  cantaloupes  are  combined  with 
other  fruits  or  .1-1  M-. I  -eparately  as  cocktail, 
salad,  or  dessert.  On  airline.,  high  in  tin- 
sky,  or  on  streamliners,  hurtling  acn>..  the 
continent,  melons  are  a  favorite  delicacy  In 
add  color  and  zip  to  the  traveler's  plate.  A 
bii.\  hoiLcwife  finds  a  melon  .axe.  time. 
and  is  often  nion-  welcome  at  the  end  of  a 
mc.il  than  a  heax  ier  dessert.  Kedm  iirj  diet.. 
in  this  era  of  fads  and  fancies,  allow  for 
melon-  IM-I  ,i\i-e  of  their  low  caloric  content. 

And  so.  thanks  to  irrigation  and  modern 
transportation,  lh.it  hallowed  .cason  known 
a.  watermelon  lime  ha.  been  extended  and 
inten.ilicd  and  given  an  atmo.|ihere  of 
l>i-im.ineiice  and  dignity  that  it  has  so 
righlh  ilc.ciM-il.  • 

THE  RECLAMATION  ERA 


ROUMP-UP 


Force  Account  Work  Limited 

Under  a  provision  of  the  1948  Interior 
Appropriation  Act  a  limitation  is  placed  on 
the  amount  of  force  account  work  (that 
done  by  hired  labor).  This  will  mean  the 
virtual  elimination  of  certain  work  for  the 
fiscal  year  on  projects  where  available  funds 
are  not  sufficient  to  let  additional  contracts, 
or  where  normal  contracts  cannot  be  readily 
awarded. 

Among  the  works  to  be  affected  by  this 
limitation  are  the  extensive  irrigation  con- 
struction and  power  development  on  the 
Columbia  Basin  project  in  the  State  of 
Washington,  and  the  land  levelling  program 
on  the  Gila  project  in  Arizona. 

Yuma  Homestead  Opening  Set 

Twenty-eight  family-sized  farms  on  the 
Yuma  project  in  Arizona  were  opened  to 
homestead  entry  on  September  9.  This 
marks  the  seventh  homestead  opening  by 
the  Bureau  of  Reclamation  within  the  past 
year  and  is  expected  to  be  followed  in  the 
near  future  by  an  announcement  of  the 
eighth — the  opening  of  4,941  acres  of  the 
Gila  project,  consisting  of  54  farm  units. 

The  Yuma  area  comprises  1,439  acres  of 
land  with  farm  units  ranging  in  size  from 
28  to  82  acres.  Veterans  of  World  War  II 
will  have  a  90-day  preference  period  in 
which  to  file  for  homesteads  (from  the 
opening  date,  September  9,  until  December 
8,  2  p.  m.,  1947). 

For  applications  and  additional  details, 
interested  persons  should  write  to  the  Gila 
project  office,  of  the  Bureau  of  Reclamation 
at  Yuma,  Ariz.;  the  Regional  Director  of 
the  Bureau  of  Reclamation  at  Boulder  City, 
Nev. ;  or  the  Washington  office  of  the  Bu- 
reau at  Washington,  D.  C. 

A  settlement  office  to  advise  prospective 
settlers  has  been  established  at  the  Gila 
project  at  Yuma  Army  Air  Base,  7  miles 
east  of  Yuma,  Ariz. 

Design  Work  Decentralized 

In  order  to  comply  with  appropriation 
limitations  for  the  Denver  engineering 
offices  of  the  Bureau  of  Reclamation,  and  to 
relieve  the  overload  of  designing  work 
scheduled  for  the  fiscal  year  of  1948,  25 
field  design  offices  are  being  organized. 

Heretofore,  all  of  the  Bureau's  designing 
work  was  done  in  the  Denver  Office.  While 
the  Denver  Office  will  continue  to  be  the 


focal  point  for  the  design  of  dams  and  major 
structures,  the  field  offices  will  be  respon- 
sible for  detailed  designs  on  minor  struc- 
tures. Included  in  these  will  be  the  works 
appurtenant  to  dams,  camps,  roads,  design 
of  transmission  lines  and  irrigation  distri- 
bution systems.  This  procedure  will  place 
detailed  design  operation  closer  to  the  site 
of  the  many  Reclamation  projects.  The 
basic  technical  control  over  these  operations 
will  continue  to  be  exercised  by  the  Chief 
Engineer,  who  will  assign  experts  from  his 
staff  to  head  each  office.  In  addition  to  this 
he  will  utilize  a  small  group  of  traveling 
specialists  to  effect  supervision  and  coor- 
dination. 

While  the  financial  limitation  on  the 
amount  which  can  be  spent  for  engineering 
services  in  Denver  will  provide  40  percent 
less  than  was  spent  during  the  fiscal  year  of 
1947,  the  Bureau  is  committed  to  start  con- 
struction on  a  greater  number  of  dams  this 
year  than  ever  before.  As  a  result  the 
establishment  of  the  field  offices  near  work 
centers  has  become  a  mandate  in  order  to 
meet  this  requirement. 

The  tentative  locations  of  the  design 
offices  are  as  follows: 

ARIZONA — Phoenix  and  Yuma. 

CALIFORNIA — Friant  Dam,  Sacramento 
(transmission  lines),  Antioch,  Red- 
ding, and  Coachella  Valley  (site  not 
determined). 

COLORADO — Grand  Junction  and  Estes 
Park. 

IDAHO — Boise  and  Lewiston  Orchards. 

MONTANA — Great  Falls  and  Miles  City. 

NEBRASKA — Indianola. 

NEVADA — Boulder  City. 

NORTH  DAKOTA — Bismarck. 

OREGON — Klamath  Falls. 

SOUTH  DAKOTA — Pierre. 

TEXAS — Amarillo. 

UTAH — Provo  and  Salt  Lake. 

WASHINGTON — Coulee   Dam   and 
Ephrata. 

WYOMING — Heart  Mountain   and 
Casper. 

NRA  to  Meet  at  Phoenix 

The  sixteenth  Annual  Convention  of  the 
National  Reclamation  Association  will  be 
held  at  Phoenix,  Ariz.,  on  October  29, 
30,  and  31.  Among  those  who  have  been 
invited  to  attend  are  Secretary  of  the  In- 
terior J.  A.  Krug  and  Assistant  Secretary 
William  E.  Warne,  Secretary  of  Agriculture 
Clinton  P.  Anderson,  Reclamation  Commis- 


sioner Michael  W.  Straus,  and  other  officials 
of  the  Interior  Department,  Bureau  of 
Reclamation,  Federal  Power  Commission, 
and  the  War  Department.  In  addition,  in- 
vitations have  been  •  extended  to  Senators 
Carl  Hayden  and  Ernest  W.  McFarland  of 
Arizona,  Hugh  Butler  of  Nebraska;  Repre- 
sentative Ben  Jensen  of  Iowa,  and  many 
others.  The  ERA  will  carry  a  full  account 
of  the  meeting  as  soon  as  possible. 

Markwell  at  Western  State  Engineers 

Assistant  Commissioner  Kenneth  Mark- 
well  represented  the  Bureau  of  Reclamation 
at  the  annual  meeting  of  the  Association  of 
Western  State  Engineers  held  in  Boise, 
Idaho,  September  9-12.  In  addressing  the 
meeting  Mr.  Markwell  stressed  the  need  for 
liberalization  of  Reclamation  laws  and 
their  relation  to  the  accelerated  construction 
program  planned  by  the  Bureau  over  the 
coming  7-year  period. 

W.  C.  Austin  Project  Dedicated 

In  memory  of  the  man  who  said,  "The 
State  should  mark  the  way  and  bring  her 
people  to  a  point  of  understanding  the 
value  of  controlling,  using,  and  preserving 
the  water  as  it  falls  upon  our  soil  and  as  it 
passes  into,  through,  and  across  the  bor- 
der," Oklahoma's  first  Reclamation  project, 
the  W.  C.  Austin,  was  dedicated  on  Septem- 
ber 5  at  the  close  of  a  three-day  celebration. 

The  dedication  was  attended  by  many 
notables,  including  Secretary  of  the  Interior 
J.  A.  Krug,  Governor  Roy  J.  Turner,  Assist- 
ant Commissioner  of  Reclamation  Wesley 
R.  Nelson,  Former  Governor  Robert  S. 
Kerr,  and  Don  McBride  of  the  National 
Reclamation  Association,  all  of  whom  were 
active  participants  in  the  dedication. 
Robert  B.  Harbison,  former  associate  of  the 
late  Judge  Austin,  presided  as  chairman  of 
the  steering  committee  for  the  dedication. 
During  the  three  days  leading  up  to  the  cele- 
bration, the  Ground  Forces  and  the  Army 
Air  Corps  of  the  United  States  Army  pre- 
sented a  colorful  show  for  the  benefit  of  the 
thousands  on  hand. 

President  Joe  B.  Zinn  of  the  Lugert-Altus 
irrigation  district  was  cosponsor  of  the  dedi- 
cation and  Harold  Pease,  president  of  the 
Altus  Chamber  of  Commerce,  extended  full 
cooperation  to  make  the  occasion  a  success. 
• 

Christmas   Gift  Suggestion; 
A  subscription  to  the  RECLAMATION  ERA 
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WATER  REPORT 

(Continued /rom  pa*,  til) 

run-off  has  increased  in  some  areas  and 
served  to  alleviate  the  effects  of  the  current 
drought,  the  ground  and  surface  storage  re- 
serves are  so  depleted  that  many  months 
of  excess  rainfall  will  be  required  to  break 
the  drought. 

Thunderstorms  and  heavy  rains  occurred 
at  several  locations  in  the  Colorado  River 
Basin  during  August.  The  flow  of  the  river 
was  increased  from  129  to  195  percent  of 
normal.  The  active  storage  in  Lake  Mead, 
over  21,900,000  acre-feet,  was  the  highest 
since  1945  and  is  sufficient  to  furnish  ade- 
quately the  irrigation  needs  of  the  Gila  and 
Yuma  projects  and  the  Imperial  Irrigation 
District. 

In  general,  the  outlook  for  a  favorable 
hold-over  storage  is  good  for  projects  in  the 
Columbia,  Missouri,  and  Colorado  River 
Basins.  Heavy  rains,  flash  floods,  and  early 
snow  in  the  mountains  have  caused  a  run- 
off of  normal  or  above  in  most  of  these 
basins.  In  some  cases  the  daily  run-off  was 
near  the  spring  flow.  Soil  moisture  i-  in 
good  to  excellent  condition  for  this  time 
of  year. 

To  compare  the  amount  of  water  in  stor- 
age in  the  Bureau  of  Reclamation  reservoirs 
on  the  same  date  last  year  with  this  year's 
storage,  see  table  on  page  222.  • 


RECLAMATION  READING 


Uncle  Sam  Says 


You,  loo,  can  be  •  harvester — and 
not  once  or  Iwlre  a  year  bat  every 
month.  What  farmer  —  even  the 
wheat  men  and  women  of  Kan»a» 
and  the  Dakota*  who  at  thin  mo- 
ment are  reaping  the  greatext  har- 
vp«l  In  hlktory— would  not  prlxe  a 
barren!  every  month.  The  harvest- 
a-monlh  plan  ha*  popular  name — 
the  Bond-a-Month  Plan.  Begin  to- 
day nowlnc  Hnanrlal  need*.  For 
every  SII.7S  you  plant  during  a 
month  In  the  form  of  a  I  mi.  il 
Slate*  Saving*  Bond  1X5  will  tprout 
!•  year*  later. 

(/.  5.  Ttitnrj  Ctfwtmm 
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Uurvau    1'ubticalionn 

Available  from  the  Bureau  of 
Reclamation 

1.  Landowner  ship    Survey    on    Federal 
Reclamation  Projects. — Available  upon  re- 
quest to  the  Commissioner,  Bureau  of  Rec- 
lamation,    Department    of    the     Interior. 
Washington  25,  D.  C. 

2.  A  Study  of  the  Effect  of  Silt  on  Ab- 
sorbing Light  Which  Promotes  the  Growth 
of  Algae  and  Moss  in  Canals,  by  W.  E.  Cor- 
fitzen.  assistant  engineer,  under  direction 
of  C.  P.  Vetter,  engineer.  Bureau  of  Recla- 
mation, Denver,  Colo.,  October  30,  1939, 
7-page  mimeographed  study  with  graphs. 

3.  Questions  and  Answers  About  Form- 
ing   an    Irrigation    District    to    Further 
Irrigation  Under  the  Missouri  Basin  De- 
velopment Project — Montana.— Eight-page 
folder     available     upon     request     to     the 
Regional  Director,  Bureau  of  Reclamation, 
Billings,  Mont. 

Available  from  the  Superintendent  of 
Documents,  Washington  25,  D.  C, 

1.  High-Pressure  Reservoir  Outlets,  by 
J.  M.  Gaylord  and  J.  L.  Savage — a  report 
(1923)    on  Bureau  installations  compiled 
from    correspondence,    project    histories, 
feature   reports,   technical   papers,  special 
reports  prepared  for  this  purpose,  and  from 
personal  inspection  of  the  installations  de- 
scribed.    Obtainable    from    the    Superin- 
tendent of  Documents. 

2.  Putting  the  Missouri  to  Work. — Illus- 
trated summary  of  the  unified  plan  for  de- 
velopment of  the  Missouri  River  System. 
Fifteen  cents  a  copy. 

3.  Columbia     Basin     Joint     Investiga- 
tions.— Advance  studies  of  problems  aris- 
ing in  connection  with  settlement  of  the 
million-acre  Columbia  Basin  project  in  the 
State  of  Washington.     Obtainable  from  the 
Superintendent  of  Documents.     Latest  re- 
leases are:  Problem  10,  Pattern  of  Rural 
Settlement — 25  cents,  and  Problem  28,  Lo- 
cal Governmental  Units — 70  cents. 

Problem  9  (Supplement),  Standards 
and  Level*  nf  Living — 20cenS. 

Problem  14,  Financial  Aid  for  Set- 
tlers— 25  cents. 

Problem  23,  Rural  and  Village  Elec- 
trification— 25  cents. 

Problem  24,  Agricultural  Processing 
Industries — 30  cent-. 

Problem  26,  Recreational  Develop- 
ment of  Roosevelt  Lake — 75  cents. 

4.  Central     y alley     Projrrt     Siiulie*. — 
Studies  of  diversified  but  interrelated  |>n>l< 
letm  affecting  the  wartime  and  long-let  m 
ili-vel..|iiiicni  (if  thr  Central   Vallev    projrrl 
in  tin-  Slate  of  California.    Obtainable  from 
the  Superintendent   of   Documents,      ru-i 

1. 1  ••. ••••!•!  minm  *Micf ,  IM» 


released  in  the  series  are  Problems  1-5,  The 
\\  ar  Program      l">  mi!-. 

5.  Columbia    Basin    Reclamation    Proj- 
ect— East  Irrigation  District  Appraisals. — 
Report  on  the  appraisal  of  lands  and  im- 
provements in  the  east  Columbia  Basin  ir- 
rigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.     Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Forty-five  cents  a  copy. 

6.  Columbia    Basin    Reclamation    Proj- 
ect— South    Irrigation    District    Apprais- 
als.— Report  on  the  appraisal  of  lands  and 
improvements  in  the  south  Columbia  Basin 
irrigation  district — one  of  three  irrigation 
districts  of  the  Columbia  Basin  project  in 
Washington    State.     Tables    showing    the 
amount  of  land  in  each  class,  the  appraised 
value  of  land  and  improvements,  and  the 
total  sums  for  each  subdivision  appraised. 
Appendix  contains  classifications  and  ap- 
praisal of  lands  excluded  from  the  south 
Columbia  Basin  irrigation  district.     Fifty- 
five  cents  a  copy. 

»l /*«•«•//«!  fir  OILS     I'ulflii  tiliiui* 

"Man  as  a  Geological  Force,"  by  Paul 
Cohen,  in  The  Technology  Review,  June 
1947.  page  469.  Illustrated.  According  to 
the  author,  "At  his  current  rate  of  engineer- 
ing and  agricultural  operations,  man  is  re- 
shaping the  earth's  surface  vastly  more 
quickly  than  nature."  (The  Technology 
Review  is  a  monthly  publication  of  the 
Massachusetts  Institute  of  Technology, 
Cambridge,  Mass.) 

Landscape  Gardening  for  the  Rural  Com- 
munity in  the  I'n iii-<l  >/(//<•<.  a  list  of  refer- 
ences on  such  subjects  as  lawns,  rock  gar- 
dens, roadside  improvement,  and  so  forth, 
compiled  by  Cora  L.  Feldkamp,  Library, 
I  nilcd  States  Department  of  Viniculture. 
46-page  mimeographed  Library  List  No.  35, 
April  1947.  This  compilation  contains 
author  and  subject  indexes. 

"\  eicrans  May  Get  Preference  in  Coulee 
Vic.i."  l>v  J.  W.  Granberg.  in  Evergreen, 
May  1947,  page  10.  Illustrated.  Concern- 
ing preference  of  World  War  II  veterans 
in  acquiring  family-size  farms  on  the  Itn 
ie. in  of  Kcclamation  -  Columbia  Basin 
project  i  \\  ,i-li.  i  .  (ioodricli  \V.  I.inevseaver. 
Director.  Bureau's  Branch  of  ()|x-rntioii  and 
Maintenance,  has  commented.  "Settlement 
opportunities  for  veterans  while  they  are 
v'nini:  and  vigorous  is  our  major  goal.  We 
want  to  give  them  a  chance  to  carve  tin-it 
future  out  of  tlies*-  fertile  lands,  go  into  the 
business  or  |irofe-.ions  lhal  will  be  made 
|io--i|i|c.  ami  participate  fully  in  the  rstab- 
li-liment  of  a  new  cni|nic."  (  Evrrfrrrn  i- 
|iiilili-ln  <l  nionlliK  li\  Wilbur  J.  Granlwrg. 
Seattle,  Wash.) 
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NOTES  FOR  CONTRACTORS 


CONTRACTS  AWARDED  DURING  AUGUST  1947 


Spec. 
No. 

Project 

Award 
date 

Description  of  work  or  material 

Contractor's  name  and  address 

Contract 
amount 

1768 
1802 
1820 

1820 
1823 

1839 

1810 
1846 

1859 
I860 

1863 
1865 

1867 
1874 
1876 

1890 

K-2-10 
R-2-10 

K-2-10 
B-139 
34 

Rio  Grande.  N.  Mex.-Tex.  . 
Deschutes,  Oreg  
Davis  Dam.  Ariz.  -Nev  

Davis  Dam,  Ari/.-Nev  
Rio  Gramle,  N.  Mex.-Tex  .  . 

Columbia  Basin,  Wash  

Columbia  Basin.  \\  ash.     .  .  . 
Hungry  Horse,  Mont  

Davis  Dam,  Ariz.-Xev  
Klamath,  Oreg.  -Calif  

Missouri  Basin,  Nebr  

Aug.     8 
Aug.     5 
Aug.  13 

..do 
Aug.  20 

Aug.  13 

Aug.  15 
Aug.     6 

Aug.     1 
Aug.  13 

Aug.     5 

Aue.     7 

Aug.     5 
Aug.  18 
Aug.   14 

Aug.  29 

Aug.     7 
Aug.  12 

...do   ... 
Aug.     8 
Aug.     7 

$54,847.27 
52,121.25 
975,746.20 

70,226.10 
356,859.33 

11,399.00 

13,716.00 
632,428.00 

104,400.00 
20.687.00 

22,360.00 
219,355.00 

12,450.00 
299.301.00 
549,299.40 

13,899,999.30 

66,930.00 
26,931.32 

30,618.28 
95,675.85 
15,742.00 

Sand  and  coarse  aggregate  for  concrete  structures  
Oil  circuit  breakers,  disconnecting  switches  and  lightning  arresters 
for  Davis  switchyard. 

Prineville  Sand  and  Gravel  Co.,  Prineville.  Oreg  
General  Electric  Co.,  Denver,  Colo  ,  

Westinghouse  Electric  Corporation.  Denver.  Colo 
Reynolds  Elect,  and  Engr.  Co.,  El  Paso,  Tex  '. 

Westinghouse  Electric  Corporation,  Denver,  Colo. 

Pacific  Coast  and  Foundry  Co.,  Seattle.  Wash. 
F.  H.  Hewitt  Co.,  Spokane,  Wash  

Construction  of  Elephant  Butte-Socorro  115-kilovolt  transmission 
line. 

units  Grand  Coulee  power  plant. 
Structural  steel  for  pumping  plant  building  —  Pasco  pumping  plant  . 
Construction   earthwork    and    structures    for    relocation    of   forest 
service  road. 
Erecting  20  prefabricated  houses  at  Davis  Dam  Government  camp. 
Ten  vertical-shaft  pumping  units  for  pumping  plants  —  Tule  Lake 
division. 
Electrical    equipment    for    Gering,    Bridgeport    and    ^idney    sub- 
stations. 
Construction  earthwork  and  structures  for  10  miles  of  North  unit 
Main  Canal. 
Two  bypass  valves  for  Jordan  Narrows  pumping  plant  
Construction  earthwork  and  structures  laterals  M-57  to  M-64A.  .  . 
Construction   Jordan    Narrows  pumping   plant,    siphon,   penstock 
discharge  pipes  anil  wasteway. 
Construction    of  Boysen    Dam,    power    plant,    and    relocation    of 
Chicago.  Burlington  &  (Juincy  K.  K. 
Erecting  42  prefabricated  houses  at  Tracy  Go\  eminent  camp  
Erecting  8  prefabricated  houses  and  constructing  water  systems, 
driveways  and  sidewalks  at  Antioch  Government  camp. 
Construction  of  water  systems,  streets  and  walks  at  Tracy  Govern- 
ment camp. 
Reinforcing  steel  for  Delta-Mendota  Canal  

Photo-index   maps  

John  Bohannan.  Pacific  Palisades,  Calif  
•Crane  O'Fallon  Co.,  Denver,  Colo  

General  Electric  Co.,  Denver,  Colo  
Adler  Construction  Co.,  Redmond,  Oreg  

Pacific  Coast  Engineering  Co.,  Alame«!a.  Calif  
W.  C.  Bauman  Co.,  Portland,  Oreg  
Carl  B.  Vt  arren,  Pleasant  (.rove,  1  tah  

Morrisoii-knudsen  Co.,  Inc.,  Boise,  Idaho  

Wallace  D.  Harking,  Inc.,  San  Francisco,  Calif  
O.  C.  Fursman,  Antioch,  Calif  

Karl  C.  Harmeling,  Stockton,  Calif  

Bethlehem  Pacific  Coast  Steel  Corporation,  San  Fran- 
cisco, Calif. 
Fairchild  Aerial  Surveys,  Inc.,  Los  Angeles,  Calif  

I'rovo  River,  Utah  
Deschutes,  Oreg  
Provo  River.  Ltah  

Missouri     Basin-Boy  sen, 
Wyo. 
Region  2,  California  

do 

Central  Valley,  Calif  
Missouri  Basin,  Mont  

CONSTRUCTION  AND  SUPPLIES  FOR  WHICH  BIDS  WILL  BE  REQUESTED  DURING  OCTOBER  1947 


Esti- 
mated 
date  bids 

to  be 
invited 


Project 


Description  of  work  or  material 


Oct.      1 

Do... 
Oct.  15 

Do... 

Do... 

Do... 
Oct.  1 

Do..  . 
Oct.  7 
Oct.  15 

Do.  .  , 

Do.  . 

Oct.    10 
Oct.    15 
Do.  .  , 
Do.. 


Do.. 

Do.. 

Do.. 

Oct.   24 


Oct.    30 
Oct.    31 


Davis  Dam,  Ariz.-Nev . 
,do. . . 


.do. 


Tucumcari,  N.  Mex 

W.  C.  Austin,  Okla 

Missouri  Basin,  Colo.-Nebr 

Missouri  Basin-Canyon  Ferry,  Mmit . 

Owyhee.  Oreg 

Central  Valley,  Calif 

Missouri  Basin,  Nebr 


Missouri  Basin,  N.  Dak 

Missouri  Basin-Canyon  Ferry,  Mont. 
Colorado-Dig  Thompson,  Colorado.  . 

Central  Valley,   Calif 

Klamath,  Oren.-Calif 

Boulder  Canyon,  Nev 


Boise,  Idaho 

do 

Deschutes,  Oreg 

Colorado-Big  Thompson,  Colo. 


Davis  Dam,  Ariz.-Nev .  .  .  . 

All-American  Canal,  Calif.  . 


Erection  of  10  two-car  garages  at  Davis  Dam  Government  camp. 

Erection  of  20  prefabricated  houses  at  Davis  Dam  Government  camp. 

Construction  of  83  miles  of  230-kilovolt  transmission  line  from  Davis  Dam  to  Parker  Dam.     Steel  structures  and  lowers. 

Construction  of  earthwork  and  structures  for  Saxon  lateral  to  irrigate  150(acres  of  land  near  Tucumcari,  N.  Mex. 

Construction  of  Ozark  laterals  and  structures  for  irrigation  of  9.300  acres  of  land  near  Altus,  Okia. 

Construction  of  45  miles  of  115-kilovolt  transmission  line  from  Sterling.  Colo.,  to  Sidney,  Nebr.      Wood  poles. 

Construction  of  Canyon  Ferry  government  camp  electrical  distribution  system. 

Construction  of  Locket  Gulch  Wasteway  on  North  Canal  and  Owyhee  ditch  crossing  near  Nyssa,  Oreg. 

Construction  of  earthwork,  lining  and  structures  for  14.5  miles  of  Friant-Kern  Canal  near  Visalia,  Calif. 

Construction  of  Medicine   Creek   Dam,  an  earthlill   structure   approximately   107   feet  in  height  and   3  600  feet   long  near 

Cambridge,  Nebr. 
Construction  of  Heart  Butte  Dam,  an  earthfill  structure  approximately  125  feet  in  height  and   1,850  feet  long  and  relocation 

of  State  Highway  49,  approximately  50  miles  southwest  of  Bismarck,  N.  Dak. 

Construction  of  office,  dormitory,  garage  and  shop;  8  four-room,  4  five-room,  and  3  six-room  residences  for  government  camp. 
Construction  of  20  miles  of  115-kilovolt  transmission  line  from  Greeley  to  Loveland,  Colo.      Wood  poles. 
Construction  of  earthwork,  lining  arid  structures  for  13.6  miles  of  Delta-Mendota  Canal  near  Fresno,  Calif. 
Construction  of  Adams  60  c.  f.  s.  concrete  pumping  plant  near  Merrill,  Oreg. 
Laying  6  miles  of  12-  and  14-inch  diameter  high-pressure  steel  pipe  and  erection  of  50,000  and  2,000,000  gallon  storage  tanks 

at  Boulder  City,  Nev. 

Construction  of  earthwork  and  structures  for  Sand  Hollow  Wasteway  near  Caldwell,  Idaho. 
Construction  of  earthwork  and  structures  for  Willow  Creek  Wasteway  near  Middleton,  Idaho. 

Construction  of  earthwork  and  structures  for  Mud  Springs  Creek  lateral  to  serve  8.500  acres  of  land  near  Madras,  Oreg. 
Construction  of  earthwork,  lining  and  structures  for  10  miles  of  Horsetooth  Feeder  Canal  including  a  diversion  dam,  a  1-mile 

tunnel,  12  concrete  siphons,  and  1  steel  siphon  near  Loveland,  Colo. 
70-ton  governor  gallery  crane  for  Davis  Dam. 
Construction  of  flood  protection  dikes  No.  )  and  No.  2,  Coachella  division. 


NEXT  MONTH 

SPOTLIGHT  ON  THE  PIONEERS — What  the  Tule  Lake  settlers,  one 
of  the  most  widely  publicized  groups  of  veterans  in  the  West,  have 
accomplished  in  less  than  a  year  of  homesteadiiig. 

Also 

UTAH'S  WATER  COURTS — Colorful  anecdotes  illustrating  how  the 
early  Mormons  settled  their  difficulties  in  Church  Courts  over  the  dis- 
tribution of  irrigation  water. 


Harvest  Time  ~  Then  and  Now 


This  rare  photo,  taken  around  1912  or  1915  and  made  available  by  the  fainilv  of  il 
late  Judge  Austin  (see  page  227),  shows  a  sweetjK>tato  liar\ot  on  Mr.  Kullerton 
irrigated  farm  at  Olustee,  Okla.  The  modern  harvest  scene  below  (Sail  l.uis  \  all<" 
Colo.)  shows  trucks  and  machinery  replacing  horse-drawn  equipment  of  earlier  day 


-   •- ' 


NOVEMBER 


7,5 

»**• 


Featu  ring: 


Take 
RECLAMATION 

oil  <h«> 
f  *•!•»•  i/-f»o-ff  own*/ 


TIIK   l»0\Vi;it 

snoiti  \(,i: 


irlliur 


Oil     III.- 


TIIK 


4au*e  for  TliaiiUs>ii\ 


Fhttttt  fcy  A",  ff.  Pomrroy,  Hexion  I 


New  Forage  for  Dairy  Cattle 

Three-year-old  Kathleen  Hampton 
reaches  upward  for  the  head  of  10-foot 
feeder  corn  being  grown  on  the  Bureau  of 
Reclamation's  Development  Farm  No.  1, 
near  Moses  Lake,  Wash.,  on  the  Columbia 
Basin  project  of  Washington.  Holding  her 
is  her  father,  Kenneth  Hampton,  wounded 
veteran  of  World  War  II,  who  grew  up  on 
irrigated  farms  of  Washington  and  Idaho 
and  was  selected  to  operate  the  farm  for  the 
Bureau.  The  corn,  representing  the  first 
tr»t  planting  by  the  Bureau  of  Reclamation 
in  the  project,  is  Hybrid  939  and  will  be 
used  as  forage  for  dairy  cattle.  Because  of 
delays  in  completing  an  irrigation  well,  Hy- 
brid 939  got  a  late  start  in  the  1947  season. 
The  Moses  Lake  farm,  one  of  several 
|.l.innrd  on  the  Nation's  biggest  reclama- 
tion IIF..J.M  i.  i-  a  joint  undertaking  of  the 
Bureau  of  Reclamation,  Bureau  of  Plant  In- 
dustry, and  Washington  State  College. 
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Next  Month 

How  the  Boise  and  Owhyre  project* 
in  *outhwe»lern  and  rantrrn  Or. -.,n 
produced  60  prm-ni  ..)  tin  Nation** 
•weel  corn  need  nuppl*  in  I'MT.  M-» 
ihr  nlory  of  hybrid  **«•«•!  rorn  need 
production  (of  whirli  HO  |i«rr.-nl  of 
iln  .niir.  roiinir>'«  rri|iiirrmcnU  are 
u row n  on  thr-nc  l\»o  project*). 


Our  Front  I'over 

Pioneer  Woman  of  1  *M  7 

Honor   Jane    HolcMa    (pronounced    Htc/en-Ma).    r\-\\   \\  I        l.i.li     ImtticMeadrr    in 
,.  ii. .11  ..n  In  i   MI. ..I.  in  in  i-. ill. .11  form.  i>  |nli.  -  il..    -pii  n  of  iln-  n.  v   -.ill.  i-  on  llir  Tulr 

l-ake  divi.ion  of  ihr  Klamnlli   project   in   >*  ii«limitlon-<>regon.      Klrnnor  and  lirr  I 

band  Qiarlrn,  a  marine  who  in  rrruprrating  from  injiirir.  rrrritrd  al  Guam,  have 
alrradr  madr  thrniM-l\r>  ..  linmr  mill  llii«  full  will  rrap  llirir  lir-l  hnrxr-l.  They  frrl 
lliry  arc  ihr  lurkir.1  .-.niplr  on  rarlli — llir  land  in  wondrrfiil,  tlir  nri(hbor«  ar*  con- 
grnial,  and  llio  <  limatr  U  exactly  what  llir  doctor  ordered. 

Srr  page  237  for  more  data  on  Reclamation'*  Tirol  postwar  group  of 


THE  WHITE  HOUSE 

WASHINGTON 


MY  DEAR  JUDGE  SAWYER:  I  regret  not  being  able  to  attend  your  annual  convention  in 
Phoenix  this  year,  but  I  am  confident  that  my  representatives  from  the  Department  of  the  Interior 
and  you  leaders  in  the  national  reclamation  movement  will  work  out  a  basis  for  successfully 
extending  the  program  of  water  conservation  and  utilization  in  the  Western  States. 

In  the  past  45  years  reclamation  development  has  been  proven  as  a  means  of  attaining 
better  living  in  the  17  Western  States.  Over  4  million  acres  of  land  have  been  irrigated,  more 
than  2  million  kilowatts  of  hydroelectric  capacity  have  been  installed,  and  flood  waters  have  been 
held  back  and  utilized.  These  achievements,  great  as  they  are,  are  not  great  enough  to  meet  the 
problems  facing  us  today.  The  conservation  and  wise  use  of  our  natural  resources  are  essential 
to  our  existence  as  a  Nation. 

In  my  messages  to  the  Congress  this  year,  I  stressed  that  the  major  opportunity  of  our  gen- 
eration to  increase  the  wealth  of  the  Nation  lies  in  the  development  of  great  river  basins.  To 
fulfill  that  opportunity,  an  orderly  program  of  appropriations  is  needed.  Development  plans  of 
the  required  magnitude  can  be  executed  efficiently  only  if  the  responsible  agencies  have  knowl- 
edge of  the  funds  they  may  expect  over  a  period  of  years.  Efficiency  and  economy  in  our 
major  domestic  productive  expenditures  demand  a  long-range  appropriation  program. 

Adoption  of  such  a  program  now  would  reaffirm  our  democratic  processes.  It  would  extend 
in  practice  the  principle  of  family-size  farms  for  our  citizens  and  would  be  evidence  to  the  truth 
that  effective  utilization  of  our  national  resources  lies  in  their  development  for  the  benefit  of  the 
greatest  number  of  people. 

I  hope  your  association  and  other  western  groups  can  work  out  the  means  for  providing  that 
the  reclamation  structures  already  begun  are  completed  soon,  and  for  developing  our  western  river 
basins  on  a  scale  which  will  meet  the  requirements  of  the  Nation. 


Sincerely  yours, 


Hon.  Robert  W.  Sawyer, 

President,  National  Reclamation  Association, 

c/o  Westward  Ho  Hotel, 

Phoenix,  Ariz. 
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Letters  to  the  Editor 


FIELD  DAY  IN  THE  FALL 

by   Wynne   Rowland* 
IMla  ItUtrirt,  Kfgion  II,  Sacramento,  Calif. 

Two  crops  of  wheat  a  year,  new  market- 
ing developments  for  ramie  and  the  castor 
bean,  added  poundage  for  stock  pastured  on 
an  improved  ladino  clover,  and  progress  in 
reducing  the  amount  of  damage  by  the  corn 
earworm  were  the  highlight*  of  the  first 
fall  field  day  to  be  held  by  the  agronomy 
ilivi-ion  of  the  University  of  California  at 
il-  Davis,  Calif.,  experimental  grounds  on 
September  "i.  1947. 

Twice  a*  many  people  as  were  expected 
turned  out  for  this  all-day  review  of  the 
experimental  crops  of  today  which  may 
become  the  cash  crops  of  tomorrow. 

Among  the  crop,  mndc  |>  .--tl.|.-  tlm.iiirli 
California's  long  growing  season  was  a  |>l»t 
of  green  wheat.  ni<  >-\\  (I.M.|.  .1  out  and  about 
to  mature.  At  the  Davis  fields  two  crops 
of  grain  a  year  are  grown  to  s|ierd  up  plant- 
breeding  work.  The  12-month  program 
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Contrast  Apparent 

WILLISTON,  N.  DAK., 

August  2,  1947. 

DEAR  EDITOR:  I  am  highly  appreciative  of  your 
letti-r  of  July  15  concerning  the  information  whii-lt 
I  submitted  on  the  home  of  Mr.  Joseph  Paulson 
for  publication  in  the  June  issue  of  the  RECLAMA- 
TION ERA. 

At  present,  the  small  grain  crops  both  on  dry- 
land and  irrigation  in  this  part  of  North  Dakota 
are  approaching  the  harvest  stage.  We  anticipate 
a  good  crop  in  both  cases,  but  it  appears  that  the 
dryland  crops  may  be  somewhat  shriveled  due  to 
lack  of  rainfall  and  exceptionally  high  tempera- 
tures. For  this  reason  there  is  a  very  high  contrast 
apparent  even  to  the  casual  observer  between  the 
dryland  and  irrigated  crops. 

No  doubt  you  have  seen  this  many  times,  but  the 
people  in  this  area  are  constantly  becoming  more 
and  more  impressed  with  this  difference,  and  of 
course  with  the  proposed  operations  of  your  De- 
partment the  interest  and  stimulation  here  is  very 
keen. 

Sincerely, 

ARLON  G.  HAZEN, 

Associate  Agricultural  Engineering  Su- 
perintendent, North  Dakota  Agricul- 
tural Experiment  Station.,  Williston, 
N.  Dak. 


have  the  1,000  copies  from  your  publishing  depart- 
ment. In  the  event  that  it  is  not  possible  for  you 
to  furnish  the  reprints,  we,  of  course,  would  then 
like  to  have  permission  to  reproduce  our  own 
photostatic  copies  locally. 

We  of  the  Northwest  are,  of  course,  indebted  to 
you  for  your  decision  to  run  such  an  article  con- 
renting  a  subject  of  such  vital  importance  to  our 
national  agriculture,  and  will  certainly  look  for- 
ward In  additional  material  of  this  type  as  time 
goes  along. 

Looking  forward  to  hearing  from  you  regarding 
the  above,  we  remain, 
Very  truly  yours, 

ROBERT  M.  MORGAN, 
Sales  Manager,  Irrigation  Division, 
R.  M.  Wade  &  Co. 

C  Many  thanks  to  reader  Morgan.  Our 
readers  are  freely  permitted  to  reproduce 
articles  and  photographs  which  appear  in 
the  RECLAMATION  ERA.  Credit  lines  and 
copies  of  material  reproduced  are  always 
greatly  appreciated. — Ed. 


Kclitors,   Please   Copy 

PORTLAND,  OREO., 
September  18,  1947. 

DEAR  EDITOR:  We  refer  now  to  your  volume  33, 
number  9,  September  1947,  of  RECLAMATION  ERA, 
anil  the  article  on  pages  192  and  193,  by  K.  W. 
Sawyer,  manager  of  the  agricultural  department 
of  the  Portland  Chamber  of  Commerce,  entitled 
"Sprinkler  Irrigation  in  the  Willamette  Valley." 

We  have  been  particularly  impressed  by  ilii- 
article,  and,  of  course,  knowing  Mr.  Sawyer  well 
through  his  activities  in  our  local  agriculture,  are 
quite  anxious  to  have  1,000  reprints  of  the  article 
just  as  it  is  laid  out  in  your  magazine. 

We  would  appreciate  hearing  from  you  as  to  the 
proper  procedure  for  obtaining  these  reprints,  and, 
of  course,  if  it  is  at  all  possible,  would  prefer  to 


Voice  of  a  Veteran 

CRAWFORDSVILLE,  IND.,  August  16,  1947. 
RECLAMATION  ERA, 

Bureau  of  Reclamation,  Department  of  the 
Interior,  Washington  25,  D.  C. 

DEAR  SIRS:  Inclosed  find  check  for  $1  covering 
a  1-year  subscription  to  your  publication,  RECLA- 
MATION ERA,  to  be  sent  to  the  above  address. 

If  possible,  start  my  subscription  with  the 
August  issue.  I  have  the  July  issue.  It  is  a 
wonderful  piece  of  work.  I  am  especially  inter- 
•  •-ti-il  in  this  publication  because  I  am  a  veteran 
intending  to  homestead  on  a  Reclamation  project. 

Thanks  for  the  July  issue  and  congratulations 
to  you  on  being  able  to  put  out  such  an  informing 
and  practical  publication  for  the  would-be  home- 
steader. 


Yours  very  truly, 


L  L.  PATTON, 
113  E.  College  St. 


for  grain  production  consists  of  sowing  in 
November,  harvesting  by  June,  planting 
.f.-.iin  before  July  and  harvesting  in  late 
October.  The  July-October  crop,  like  the 
irrigated  pastures  in  the  area,  must  be  irri- 
gated about  once  a  week. 

An  improved  ladino  plot  added  600 
pounds  of  mutton  per  acre  of  pasture  last 
year.  This  improved  ladino  consists  of 
common  ladino  mixture  from  which  the  in- 
ferior ty|>es  were  eliminated  and  has  carried 
from  two  to  three  time*  the  usual  number  of 
animals.  Although  pasture  management 
-cent*  to  be  the  more  important  factor  in 
weight  gains,  visitors  could  plainly  see  a 
v<-r\  marked  difference  in  the  growth  be- 
tuccn  the  improved  and  common  Inilitto 
plot*  with  the  same  treatment. 

From    the    response    and    keen    interest 


shown,  the  fall  meet  will  be  a  regular  func- 
tion. In  the  past  the  agronomy  division 
has  held  a  spring  field  day  only. 

The  program  was  arranged  by  the  acting 
chairman  of  the  division  of  agronomy  at 
Davis,  Calif.,  Mr.  F.  N.  Briggs.  Lectures 
at  the  various  plots  were  made  over  an  effi- 
cient portable  public  a<l<ln>>  -\-tem  as  the 
\i-itot-  looked  over  plot-  including  field 
com  investigations.  >tmtmer  legumes,  lima 
I"  .ins.  ming  Iwans.  blarkeye  Iteans.  cctcul 
t  list  nui>iT\.  sweet  corn  improvement  (to 
reduce  the  amount  of  damage  by  lite  com 
earworm),  dry  and  snap  bean  varieties, 
pasture  plants,  castor  bean  trials  (to  <!• 
M-lop  a  nonshattering  type  of  liean  suitable 
for  commercial  production  I .  irrigated  pas- 
lure  legumes,  ramie,  alfalfa  improvement, 
and  alfalfa  seed  production.  • 
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The  POWER  Shortage 


by  Arthur  Goldschmidt 

Former  Director,  Division  of  Power, 
United  States  Department  of  the 
Interior* 

THE    Department    of    the    Interior, 
through  its  various  agencies,  is  en- 
gaged   in    marketing    power    from 
existing  dams  and  projects  under  construc- 
tion in  States  comprising  more  than  four- 
fifths  of  the  Nation's  area. 

The  Department's  combined  power 
wholesaling  job  already  involves  more  kilo- 
watt-hours than  that  of  any  other  agency, 
public  or  private.  Power  demands  through- 
out the  areas  in  which  the  Department  oper- 
ates are  forcing  tremendous  increases  in  this 
capacity. 

Reclamation's  Power  Plans 

Throughout  the  17  Western  States,  the 
Bureau  of  Reclamation  is  working  on  a 
program  of  multiple-purpose  water  develop- 
ments that  will  more  than  double  its  exist- 
ing two-million-odd  kilowatts  of  capacity 
within  the  next  6  years.  In  these  States 
and  eastward  to  the  Atlantic,  the  Corps  of 
Engineers  is  undertaking  construction  on 
water-control  programs  that  will  develop 
another  million  and  a  quarter  kilowatts  of 
power,  or  twice  the  capacity  already  in- 
stalled in  its  dams.  In  the  Southwest  the 
Corps  of  Engineers  is  doubling  the  capacity 
of  the  existing  dams  and  has  additional 
projects  under  construction.  In  the  North- 
west, scheduled  additions  to  the  Columbia 
River  development  required  by  the  Bonne- 
ville  Power  Administration  look  to  making 
available  another  745,000  kilowatts  of  ca- 
pacity, and  requirements  indicate  that  an- 
other \l/z  million  will  be  needed  by  1953. 

The  Corps  of  Engineers  and  the  Bureau 
of  Reclamation  are  continuing  their  surveys 
for  the  multiple-purpose  developments  of  the 
rivers  of  America,  and  tremendous  addi- 
tions to  the  power  capacity  figures  already 
mentioned  are  in  the  making.  Although 
these  figures  seem  large,  we  can  today,  with- 
out fear  of  the  ridicule  of  the  past,  ask: 
Will  this  be  enough?  Will  these  plans  and 
projects,  even  if  brought  into  production  at 
the  earliest  possible  moment,  catch  up  with 
the  tremendous  power  demands  that  are  cur- 
rently swamping  us?  Are  our  sights  high 
enough? 

The  answer  is  simply  that  this  is  not 
enough.  Neither  our  present  nor  our  pros- 
pective power  supply  is  adequate  to  main- 
tain full  production  and  full  employment. 

* Recently  appointed  executive  vice  chairman  of 
the  interdepartmental  technical  committee  which 
will  plan  the  International  Scientific  Conference 
on  the  Conservation  and  Utilization  of  Natural 
Resources. 
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Photo  by  Kay  L.  Wiggins,  Region  III 

THE  FUTURE  LOOKS  BLACK — even  with  work  going  on  night  and  day  at 
such  potential  power-makers  as  Davis  Dam  on  the  Colorado  River. 


In  this  Nation,  power  supply  has  become  a 
basic  factor  in  our  way  of  life  and  in  our 
ways  of  making  a  living.  When  we  plan, 
authorize,  and  budget  additional  power 
capacity  in  the  power  business,  we  must 
take  into  account  the  planning,  authorizing, 
and  budgeting  of  our  consumers.  The  mil- 
lions of  farmers,  the  householders,  shop- 
keepers, businessmen,  and  industrialists  are 
planning,  authorizing,  and  budgeting  for 
power  consuming  appliances  and  equip- 
ment. The  result  is  that  we  have  outgrown 
our  plants.  We  threaten  to  outgrow  our 
plans. 

The  total  number  of  consumers  of  the 
electric  industry  has  risen  to  over  36  mil- 
lion. The  average  annual  residential  use 
of  power  has  increased  to  1,296  kilowatt 
hours  from  735  kilowatt  hours  10  years  ago, 
an  increase  of  76  percent.  We  know  that 
this  figure  is  not  a  stopping  point,  for  in 
the  State  of  Washington  where  abundant 
low-cost  power  has  been  available,  the  an- 
nual residential  use  is  now  about  3,000 
kilowatt  hours. 

Business  and  industry  are  using  more 
power  than  ever  before.  The  Nation's  pri- 
mary aluminum  load  alone  has  increased 
from  about  4  billion  kilowatt  hours  in  1940 
to  the  rate  of  about  10  billion  annually  to- 
day. This  spring  the  Nation  consumed 
over  41/-;  billion  kilowatt  hours  each  week 
compared  to  2  billion  weekly  10  years  ago. 

These  figures  did  not  just  happen.  They 
are  not  an  accident.  The  tremendous  in- 


crease in  the  use  of  electricity  in  our  Nation 
has  come  about  as  a  result  of  definite  pro- 
grams and  policies  intended  to  bring  it 
about.  We  as  a  Nation  set  out  to  make 
power  widely  available  to  the  people  under 
programs  and  policies  designed  for  that 
purpose.  The  Congress  undertook  to  en- 
courage multiple-purpose  water  conserva- 
tion and  development  programs  that  would 
make  large  power  supplies  available  at  low 
cost.  We  undertook  as  a  matter  of  national 
policy  to  get  those  power  supplies  to  the 
people.  We  undertook  to  encourage  wider 
rural  electrification  for  the  Nation's  benefit. 
These  policies  have  been  consistent  and 
interdependent.  Low-cost  hydro  power  has 
made  many  Rural  Electrification  projects 
feasible,  and  low  rates  to  consumers  have 
made  Interior  Department  projects  pay  out. 

The  power  policies  and  programs  thus 
undertaken  in  the  past  few  years  reflect  the 
best  of  our  American  tradition  in  business, 
finance,  and  government.  They  were  not 
particularly  new  when  they  were  reenacted 
in  the  Bonneville  and  TV  A  Acts,  the  Rural 
Electrification  Act,  and  the  Flood  Control 
Act  of  1944.  But  in  these  and  other  acts, 
the  Congress  supplied  the  missing  ingre- 
dient: action. 

Congress  authorized  the  jobs  to  be  done 
and  made  the  funds  available  to  do  them. 
Sound  policies  were  backed  up  by  concrete 
and  steel,  copper  and  aluminum,  in  dams 
and  transmission  lines.  These  policies  and 
programs  are  a  part  of  progressive  Ameri- 
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can  thinking,  our  desire  to  develop  and 
grow,  to  build  bigger  and  better  and  to 
greater  purpose.  The  same  policies  that 
have  brought  about  our  greater  use  of  power 
have  been  tested  in  business  as  well  as  Gov- 
ernment with  the  same  result.  They  con- 
.-titute  the  dynamic!  of  the  American 
economy. 

This  policy  of  not  selling  short  on  Amer- 
ica's capacity  for  continued  growth  has  also 
been  the  basis  of  the  Government*!  program 
of  placing  generators  in  dams  it  was  build- 
ing for  other  purposes,  and  of  carrying  the 
power  to  prospective  markets.  Those  gen- 
erators and  transmission  facilities  were 
ordered  ahead  of  the  market  demand — and 
they  created  that  demand. 

We  are  today  selling  all  of  the  power  that 
we  can  produce  and  are  returning  the  cost 
of  its  production  to  the  Government.  We 
see  no  let-up  in  this  demand. 

Let  us  draw  one  further  analogy.  The 
Ford  policy  of  mass  production  for  mass 
consumption  did  not  injure  the  automobile 
industry.  He  made  the  country  car-con- 
scious and  the  spur  of  hi-  competition  was 
a  driving  force  in  the  industry.  Whether 
they  derided  his  efforts  or  feared  them, 
his  competitors  were  benefited  by  Ford's 
policies. 

I  "<rBy  the  public  power  capacity  of  the 
Nation  is  larger  than  ever  before  and  rep- 
resents about  one-fifth  of  the  national 
capacity. 

Private   Power   Profits 

According  to  the  Edison  Institute  th« 
profits  of  the  private  utility  industry  in  1946 
rose  to  685  million  dollars,  increasing  more 
than  20  percent  over  1945.  Never  had 
publicly  owned  power  been  a  larger  per- 
centage of  the  total  power  available  in 
America — and  yet  never  have  the  profits  of 
the  private  industry  been  higher. 

The  fact  is  that  the  bold  development  of 
power  resources  and  the  sound  mass  con- 
sumption pricing  policies  of  public  agencies 
have  started  a  chain  reaction  in  the  develop- 
ment of  the  American  power  market.  The 
current  sharp  upward  trend  in  power  de- 
mand is  creating  our  most  immediately 
pressing  problem.  Today,  we  can  no  longer 
build  ahead  of  demand.  Kven  if  all  agen- 
cies, public-  and  private,  got  together  with 
the  greatest  combined  effort,  we  could  not 
meet  present  demands  for  power.  To  be 
sure,  the  shortage  of  material  supplies  to 
add  new  customers  is  in  many  cases  put- 
ting off  (he  day  of  reckoning  on  power 
supply.  Rut  the  Nation  as  a  whole  is  today 
operating  its  power  system  by  heavy  en- 
rroarhments  on  its  reserves. 

The  combined  national  (teak  was  93  per- 
cent of  the  total  dependable  capacity  of 
class-l  utilities  in  January.  This  means  we 
had  an  average  of  only  7  percent  reserves. 
Many  important  power  areas  are  operating 
well  above  their  net  assured  capacity.  We 
are  relying  on  luck.  England's  power  ex- 
perience last  spring  with  unusual  weather 
provides  H-  with  an  example  of  the  dan- 
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gers  and   hardships  that  can   result  from 
relying  upon  inadequate  power  supplies. 

We  must  as  a  Nation  do  everything  pos- 
sible to  catch  up  with  ourselves  and  get  on 
a  sound  basis  of  power  supply.  This  coun- 
try cannot  defend  itself  without  adequate 
power.  We  cannot,  moreover,  maintain  a 
sound  level  of  employment  or  business  ac- 
tivity or  even  our  standard  of  living  with- 
out adequate  power.  We  must  not  cynically 
rely  upon  the  inevitability  of  recessions. 

Indeed,  nothing  short  of  a  depression, 
with  its  toll  of  national  insecurity  and  indi- 
vidual hardships  can  prevent  us  from  hit- 
ting the  ceiling  of  our  power  supply  with 
serious  repercussions,  unless  public  and  pri- 
vate agencies  both  buckle  down  to  the  task 
of  getting  every  available  kilowatt  on  the 
line  as  quickly  as  possible. 

A  short  recession  cannot  solve  our  prob- 
lem even  if  it  were  sound  to  count  on  it. 

Our  three  generator  manufacturers  can 
put  out  only  equipment  capable  of  generat- 
ing about  12.5  million  kilowatts  in  the  next 
3  years.  Increases  in  plant  capacity,  if  they 
can  be  completed,  may  bring  this  up  an- 
other 1%  millions  by  1949.  This  must  take 
care  of  all  electrical  capacity,  including 
foreign  orders.  The  excessively  long  de- 
livery time  of  27  to  39  months  for  power 
transformers  and  the  shortage  in  distribu- 
tion transformer  manufacturing  capacity- 
arid  the  difficulties-of  getting  other  materials 
add  to  our  problem.  It  is  evident  that  man- 
ufacturing capability  must  be  increased. 

Let  us  look  down  the  next  10  years. 

Assuming  the  41/-!  percent  rate  of  growth 
in  peaks  that  was  experienced  by  our  power 
systems  from  1930  to  1939,  a  period  that 
included  a  major  depression,  we  will  need 
26  million  kilowatts  of  additions  to  our  in- 
stalled capacity  to  meet  our  peaks  in  1957 
without  reserves.  We  are  not  using  the 
so-called  "abnormal"  increase  of  more  than 
12  percent  in  the  peak  in  the  last  year  be- 
cause we  are  developing  a  very  conservative 
estimate. 

Assume  only  15  percent  as  average  na- 
tional reserve,  and  our  total  requirements 
for  1957  will  be  84  million  kilowatts.  We 
have  allowed  for  no  retirements  nor  for  the 
rate  of  growth  we  have  experienced  since 
the  war.  This  must  be  our  minimum  target. 

The  growths  of  this  year  and  next  cannot 
be  met  with  adequate  reserves— but  we  must 
plan  to  pet  upon  at  least  this  footing  before 
our  10  years  are  up. 

This  means  that  every  kilowatt  of  Federal 
capacity  now  on  order  and  every  project 
having  power  potentialities  must  be  has- 
tened to  completion  as  rapidly  as  possible. 

For  American  indu-lrx  cannot  o|>i-i.iir  it- 
electrical  equipment  on  excuses — or  even 
on  reasons  for  power  deficiencies.  Ameri- 
can farmers  cannot  electrify  their  farms  on 
promises  of  more  capacilx . 

Just  what  constitutes  a  shortage? 

There  is  never  a  meat  shortage  among 

in. in-.       |).. nl, ilr—    there    are    large 

areas  in  the  world  with  a  fraction  of  <>ur 

">MI  electrical  rapaciix.  when-  thru-  is  no 

bottleneck  in  power  or  transformers  or  con- 


sumers' equipment.  But  we  cannot  com- 
pare the  power  requirements  of  our  highly 
complex  economy  with  those  of  any  other 
nation  in  the  world. 

When  we  ushered  in  the  age  of  electricity 
we  moved  down  a  road  from  which  there  is 
no  turning  back.  Some  people  may  prefer 
the  good  old  da\s  of  the  smoky  lamp  and 
the  old  oaken  bucket,  but  there  are  not 
enough  such  lamps  and  buckets  to  go 
around,  and  there  are  not  adequate  means 
of  keeping  them  in  use  today. 

This  Nation  needs  and  will  continue  to 
'M-r, I  more  electric  power  than  any  compa- 
rable nation  on  earth  for  its  day-to-day  liv- 
ing. It  needs  more  power  for  its  day-to-day 
production.  Coulee  kilowatts  are  used  in 
the  Northwest  instead  of  coolie  labor,  and 
there  is  no  way  to  reverse  this  process  of 
substitution.  All  the  manpower  in  the  re- 
gion cannot  replace  electricity  in  the  pro- 
duction of  aluminum.  Nor  can  manpower 
replace  electrical  power  in  the  tremendous 
pumping  operations  on  the  irrigated  lands 
in  this  area. 

We  cannot  replace  machines  with  men 
and  maintain  our  level  of  living  or  our  na- 
tional security. 

Almost  everyone  is  aware  that  we  have 
greater  electrical  capacity  than  any  other 
nation  in  the  world.  But  to  a  large  degree 
our  kilowatt  strength  is  a  measure  of  our 
weakness.  A  knight  in  full  armour  may 
have  been  able  to  win  over  a  group  of  un- 
protected fighters.  But  he  must  depend 
upon  the  Percheron  that  was  bred  to  carry 
him.  We,  too,  are  dependent  upon  our 
horsepowers,  and  cannot  maintain  our  pro- 
duction, our  health,  or  our  national  secu- 
rity without  them. 

We  cannot  take  electricity  from  our 
homes,  shops,  and  factories  and  switch  it  to 
other  uses  at  a  moment's  notice  or  at  all. 

Our  food  habits,  for  instance,  are  based 
upon  ample  refrigeration  in  the  home,  in 
the  markets,  and  in  transportation — all  re- 
quiring electricity.  Our  sanitary  facilities 
are  dependent  upon  electrically  driven 
pumps  for  which  there  is  now  no  substitute 
in  most  of  our  crowded  urban  areas. 

This  requirement  thai  we  have  power  for 
our  national  health  and  security  is  not  only 
true  of  our  cities,  although  here  it  is  a  fact 
to  an  absolute  degree. 

On  the  farm,  the  introduction  of  elec- 
tricity has  incrca.-cd  our  capacity  to  produce 
many  fold—  and  we  are  dependent  upon  this 
increased  capacity  to  produce.  Moreover, 
any  effort  to  inoxe  backward,  ex  en  tempo- 
rarily, to  the  n-e  of  other  than  electrical 
means  of  refrigeration,  healing,  cooling, 
u.iti-r  pumping,  cooking  would  require 
equipment  that  no  lonpei  i-\i-l-  or  make- 
shifts for  which  there  is  not  the  manpower 
mi  our  farms  to  operate. 

So  it  is  safe  to  assume  that  electric  power 
I-  line  i..  -i.i\.  Hut  if  it  is  to  do  the  j«l> 
that  only  il  <  .in  <l-.  in  prox  iding  the  basis 
for  a  strong  national  economy,  we  must 
move  ahead  to  install  additional  capacits 
as  rapidly  as  it  can  he  fabricated. 

(Ovnttnuwt  on  Frngv  JW 
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Utah's  ??Water  Courts" 


How  the  Law  of  Riparian  Rights  Was  Discarded 
and  the  Mormons  Settled  Their  Disputes  Over  Water 


As  the  people  of  Utah  celebrate  their  cen- 
tennial this  year,  they  are  also  celebrating 
a  century  of  progress  in  irrigation  law. 

When  the  Mormons  arrived  in  the  Great 
Salt  Lake  Basin  in  1847,  it  was  Mexican 
territory  inhabited  only  by  roving  bands 
of  Indians  and  an  occasional  white  trapper. 

Among  the  problems  which  confronted 
the  settlers  was  that  of  distribution  of  the 
meager  water  supply  for  irrigation  pur- 
poses. There  was  no  water  law  in  the  east- 
ern States  or  in  England  applicable  to  con- 
troversies over  irrigation  water,  and  the 
Mormons  had  no  precedent  to  follow. 

Under  the  English  common  law  of  ri- 
parian rights,  a  man  could  impound  the 
water,  divert  it  from  its  natural  channel, 
pollute  it,  or  do  anything  he  pleased  so  long 
as  it  was  on  his  property. 

The  Mormons  have  been  called  "the  fa- 
thers of  irrigation."  They  were  not,  how- 
ever, the  first  to  irrigate  land  in  the  West. 

There  is  ample  evidence  that  Indian  tribes 
in  the  arid  regions  of  the  West  practiced 
irrigation  long  before  the  first  white  man 
visited  the  area.  And  it  is  well  known  that 
the  Catholic  missionaries  in  California  and 
along  the  Rio  Grande  River  in  New  Mexico 
had  been  irrigating  their  vineyards  before 
the  Mormons  came  to  Utah. 

Brigham  Young  and  his  people  were, 
however,  the  first  to  stake  their  all  on  artifi- 
cial application  of  moisture  to  the  soil.  To 
them  belongs  the  credit  for  first  developing 
and  reducing  irrigation  to  something  of  a 
science. 

The  Missions  had  abundant  water  sup- 
ply, comparatively  small  tracts  of  land  under 
cultivation,  and  ownership  of  the  property 
was  all  in  one  holder. 

The  Mormons  had  wide  deserts  of  thirsty 
land  and  small,  varying,  and  uncertain 
mountain  streams  which,  to  the  end  that 
"every  man  might  raise  his  own  bread"  had 
to  be  divided  equitably  among  many  in- 
experienced users.  The  law  of  riparian 
rights  was  exactly  opposite  from  the  thing 
these  people  needed. 

The  common-law  doctrine  of  riparian 
rights,  under  which  only  the  owners  of  land 
adjacent  to  natural  streams  had  correlative 
rights  in  the  water,  was  not  appropriate  for 
conditions  existing  in  the  arid  Salt  Lake 
Valley.  It  was  promptly  repudiated  and  a 
new  law  had  to  be  devised.  It  is  interesting 
to  note  that  the  water  law  based  on  custom 
and  justice  which  developed  in  the  isolated 
Utah  communities,  and  elsewhere  in  the 
West,  had  one  thing  in  common  which  was 
foreign  to  the  common  law.  Beneficial  use 
was  declared  to  be  the  basis,  the  measure, 
and  the  limit  of  a  water  right. 
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Chairman,  Iron  City  Centennial  Committee 
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William  R.  Palmer  was  born  at  Cedar 
City,  Utah,  on  May  7,  1877,  and  has  lived 
there  all  his  life. 

During  the  years  of  his  business  life 
(banking,  merchandising,  and  livestock), 
Mr.  Palmer  was  active  also  in  his  church. 
For  12  years  he  was  clerk  and  historian  for 
the  Parowan  Stake  of  Zion  (compares  with 
a  county  in  area  and  population). 

For  4  years  he  was  a  bishop  and  presided 
over  a  bishop's  court.  Later,  for  15  years, 
he  was  president  over  this  same  Stake  and, 
as  such,  presided  over  its  high  council  court. 
These  offices  gave  him  access  to  all  the 
earlier  church  records  for  his  region,  includ- 
ing the  water  adjudication  trials. 

For  over  20  years  Mr.  Palmer  has  been  a 
member  of  the  board  of  control  of  the  Utah 
State  Historical  Society  and  is  now  State 
archivist  for  Utah.  He  is  the  author  of 
many  published  articles  on  Utah  Indians, 
western  pioneering,  and  a  recent  book, 
Pahute  Indian  Legends. 


After  being  driven  from  Missouri  and 
Illinois,  Brigham  Young  had  said,  "If  there 
is  a  place  so  utterly  forbidding  and  undesir- 
able that  no  one  else  will  want  to  live  there, 
that  is  where  we  will  go,"  and,  "If  our  ene- 
mies will  leave  us  alone  for  10  years  we  will 
ask  no  odds  of  anyone."  The  Great  Basin, 
according  to  trapper  tradition,  was  just  such 
a  place,  and  here  Brigham  Young  had  led 
his  impoverished  people. 


But  of  all  the  pioneering  in  America,  the 
Mormons  in  the  Great  Basin  had  the  least 
right  to  expect  to  succeed.  They  had  chosen 
the  toughest  country  of  all  to  conquer  and 
they  were  the  least  prepared  with  material 
resources  and  experience.  Almost  every 
card  in  the  reclamation  pack  was  stacked 
against  them.  For  them,  in  the  most  literal 
sense,  it  was  a  case  of  "root  hog  or  die." 

The  Mormons,  however,  did  have  one  in- 
tangible asset  which  other  more  favored 
pioneers  lacked  and  which  counterbal- 
anced all  their  handicaps.  They  had  a  vital 
unity  of  purpose  and  a  constructive  philos- 
ophy of  life  under  which  they  could  focus 
their  meager  resources  on  a  common  cause. 
"The  earth  is  the  Lord's  and  the  mission  of 
man  is  to  subdue  it  and  make  it  fruitful." 
To  them,  the  reclaiming  of  a  desert  was 
"building  up  the  Kingdom  of  God  on  earth" 
as  much  as  proselyting  for  converts.  This 
materialistic  spirituality  kept  them  united 
and  happy  and  enabled  them  always  to  set 
community  interest  above  individual  gain. 
It  enabled  them  also  to  set  up  their  own 
courts — church  courts — to  adjudicate  the 
ever-insistent  problems  which  arose  be- 
tween members  of  the  church  and  to  har- 
monize their  disagreements.  Among  these, 
of  course,  included  disputes  as  to  the  use  of 
water. 

Every  Mormon  town  was  settled  by  a 
group  of  people  who  had  been  selected,  or- 
ganized, and  sent  there  to  found  a  settle- 
ment. They  first  surveyed  their  townsite, 
drew  for  lots,  built  a  fort  and  a  meeting 
house  which  served  also  for  school  and  rec- 
reation center.  The  fields,  close  to  town, 
were  divided  into  5-  and  10-acre  plots,  and 
these  were  allotted  to  heads  of  families 
according  to  the  size  of  their  families. 
These  small  fields  were  all  enclosed  in  a 
common  fence  and  drew  irrigation  water 
through  a  common  canal. 

As  already  noted,  the  Mormons  set  them- 
selves at  once  against  the  doctrine  of  ri- 
parian rights.  They  substituted  the  prin- 
ciple of  "beneficial  use  of  water."  Brigham 
Young  said,  "No  man  has  a  right  to  waste 
one  drop  of  water  that  another  man  can 
turn  into  bread."  The  principle  was  laid 
down  that  water  belongs  to  the  people  and 
no  man  can  gain  title  to  more  than  he  can 
use  in  a  beneficial  manner. 

That  question  of  beneficial  use  of  water 
posed  an  endless  lot  of  experimentation 
and  adjudication  to  clarify  its  meaning. 
What  constituted  beneficial  use  of  water? 
How  much  water  would  a  given  crop  re- 
quire? How  often  should  it  be  applied? 
Could  a  man  help  himself  to  the  stream 
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for  Precast  Canal  Linings 


by   Van   E.   Nutley 
Field  Engineer,  Rosa  Uirition,  Yakima  Project,  W  ash.,  Region  I 


ABOVE:    prevailing  2'  by  2'  block*.     AT  RIGHT:    ea*y-lo-handle  8"  by  2'  size 
demon*tralet  interlocking  feature. 


flialot  by  Clmudr  Sludrbmkrr,  Rrgion  I 


I'!::.,...    by    K.     W.     I    .1.,"'.      «.•«!..••     f 

AT  LEFT:   hand-placing  2'  by  2'   block*.      ABOVE:  completing  iceed-re*i*tant  and  erotion 

proof  K"  by  2'  lined  lateral. 


One  of  the  more  interesting  experiments 
in  the  Bureau's  low-cost  canal  lining  pro- 
gram for  small  canals  was  conducted  on  the 
Ro/a  Division  of  the  Yakima  project  late  in 
the  fall  of  1745  and  1946.  These  experi- 
mental linings  involved  the  placing  of  con- 
crete —  first,  by  the  gunitc  method  and  then 
by  the  use  of  precast  blocks. 

Concrete  linings  placed  by  the  gunite 
method  are  not  unusual,  but  the  -cction 
liin-il  with  interlocking  precast  concrete 
Mm  k«  may  lead  to  more  widespread  use  of 
this  type  of  material.  The  Portland  Cement 
Association  participated  with  the  Bureau 
in  the  design  and  construction  of  Ixdh  of 
(he  sections  of  experimental  canal  lining 
mentioned.  Two  types  of  precast  concrete 
blocks  were  used,  one  having  been  sug- 
gested by  the  Portland  Omcnt  Association 
and  the  other  designed  l>\  tin-  Iturrau  of 
Reclamation.  The  Portland  <  cmmi  AMO- 
cialion  type  block  measured  8  bv  '\  h\  2 
inches,  while  the  Bureau-designed  block 


measured  24  by  24  by  2  inches  or  2l/» 
inches.  The  thicker  Bureau-designed  block 
was  used  for  the  canal  bottom. 

The  c.i-t  turbine  lateral  at  mile  3  was 
chosen  for  the  experiment  because  excessive 
seepage  had  been  experienced  on  this  sec- 
lion.  which  had  been  placed  in  service  dur- 
ing the  1745  irrigation  season.  The  pro  .1-1 
blocks  were  used  only  in  the  straight  or 
tangent  -cdion  of  the  canal  without  attempt- 
ing to  adapt  their  usage  for  u  CIIIM-I!  MM  lion 
\\liii  h  was  lined  with  gunite.  I  In-  straight 
section  of  canal  has  a  4-foot  base  and  ••<>,- 


|o   our 

I  In-  Y  uk  mm  Omcnl  Product-  Co.  manu- 
factured all  the  blocks  n-ol  in  ilii-  c\pt-ii- 
merit,  using  demountable  steel  forms  which 
irrini\cd  while  ihe  concrete  was  green. 
Block*  themselves  were  huM(l-fini*he<l  wilh 
a  sterl  trowel  and  cured  with  Hunl-clear 
lining  coni|Miun<l.  The  batch  for  all  pre- 
cast blink-  iiiii«i«lcd  of  one  par!  of  cement 
to  2'  ••  parts  of  sand  and  3'j  parts  of  gra\el. 


Because  of  the  requirement  for  carefully 
prepared  and  aligned  subgrade  upon  which 
to  lay  the  precast  hl«>ck>  through  this  sec- 
tion of  the  canal  and  the  unstable  sandy 
soil,  it  was  found  nccr—  -;u\  to  shape  the 
canal  by  hand-tampini:  im-tlioiU  immedi- 
ately ahead  of  the  crew  placing  (he  blocks. 
All  of  the  interlocking  blo«k«  were  laid  with 
an  internal  setup  mastic  cmi-i^ting  of  8  per- 
cent fihcrcd  asbestos,  4  percent  diatoma- 
ceous  earth.  45  (tercent  dry  asl>estos.  35 
pi  i.rnt  liipiiil  asphalt,  and  K  percent  im- 
pregnator  "It  .  It  was  found  that  while 
tin-  iiiii-lic  ha-  \ci\  ilc-iialile  churai  teris- 
In  -  for  tlii-  I\|M'  of  u«e.  it  li.nl  to  IK-  applied 
to  the  interlocking  edges  of  the  blocks  with 
a  hand  trowel.  The  2-foot  square  Bureau- 
•n-il  |i|o<  k«  weighcil  between  100  and 
I.  "ill  poiirnl-  ami  were  I.  ml  in  rows  length- 
u  i-c  of  the  canal  scc-tion  iH-ginning  with  tin- 
base  block-.  The  smaller  cement  associa- 
tion blocks  weighed  onl\  .'U  poinnl-  and 
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THE  RECLAMATION  FJIA 


Take  RECLAMATION  off  the 
MERRY-GO-ROUND 


For  the  second  time,  as  Commissioner  of 
Reclamation,  I  have  an  opportunity  to  pre- 
sent my  annual  report  to  the  advocates  of 
reclamation  and  western  resource  develop- 
ment, and  want  particularly  to  plead  for 
united  action  to  achieve  a  firm,  continuing, 
and  steadily  progressive  national  program 
for  reclamation. 

To  attain  its  destiny,  the  arid  West  must, 
as  a  prerequisite,  take  its  basic  reclamation 
program  off  the  merry-go-round  of  circum- 
stance. It  must  put  it  on  an  orderly  basis 
and  keep  it  there  with  a  clear  and  ratified 
program  looking  forward  at  least  7  years, 
planned  and  scheduled  in  advance  so  that 
the  West  and  its  responsible  officials  can 
hope  to  plan  their  development  on  solid 
foundations  and  carry  out  their  plans  im- 
mune from  the  vagaries  of  happenstance. 

In  the  past  decades,  reclamation  pro- 
grams have,  by  various  and  sometimes  tem- 
porary jurisdictions,  been  alternately 
cleared  and  blocked,  speeded  and  slowed 
down,  frozen  and  thawed,  and  commanded 
to  "Giddap"  and  then  "Whoa." 

As  one  of  the  great  construction  pro- 
grams of  the  world,  reclamation  requires 
better  treatment. 

This  country  cannot  accomplish  a  mul- 
tiple-billion-dollar complex  program  by  al- 
ternately squeezing  it  fat  and  then  stretch- 
ing it  thin  as  if  it  were  an  accordion — at 
least,  it  cannot  be  done  on  an  economical 
and  rational  basis. 

That  is  why  we  must  achieve  the  orderly 
security  of  a  basic  continuing  program,  on 
which  the  country  can  rely,  looking  a  rea- 
sonable span  of  years  into  the  future. 

This  has  been  a  crowded  and  adven- 
turous year  for  reclamation.  The  past  12 
months  have  witnessed  the  greatest  volume 
of  reclamation  work  in  the  history  of  the 
West.  Many  difficulties  were  surmounted. 

The  year  was  marked  by  reclamation's 
greatest  construction  program,  the  greatest 
amount  of  water  being  spread  on  the  great- 
est number  of  acres,  the  greatest  irrigated 
crop  production  with  the  first  half-billion- 
dollar  Federal  crop  value,  and  the  greatest 
power  generation. 

At  the  time  of  the  greatest  need,  recla- 
mation produced  the  greatest  amount  of 
food  while  irrigationists  enjoyed  the  great- 
est prosperity  with  the  highest  produce  mar- 
kets ever  known. 

The  needs  of  the  world,  the  Nation  and 
the  West  for  reclamation  are  increasing. 
A  lot  of  people  are  getting  hungry  in  this 
world.  The  United  States,  in  some  fashion, 
is  going  to  feed  a  lot  of  them.  Reclamation 
is  going  to  do  its  share.  Every  area  of  the 
country,  and  particularly  of  the  17  Western 
reclamation  States,  daily  demands  more 


Extracts  from  the  address  of  United 
States  Commissioner  of  Reclamation 
Michael  W.  Straus  before  the  sixteenth 
annual  convention  of  the  National 
Reclamation  Association  at  Phoenix, 
Ariz.,  on  October  30,  1947. 

electrical  energy  at  reasonable  rates.  Recla- 
mation is  going  to  provide  its  share.  If  we 
do  not,  the  West  will  suffer  for  the  simple 
reason  that  its  growing  population  must 
have  these  necessary  services. 

On  the  question  of  population,  the  Bureau 
of  the  Census  started  its  last  report  by  say- 
ing, "A  great  westward  movement  of  civil- 
ian population  in  the  United  States  took 
place  between  the  last  census  (1940)  and 
1946." 

Western   Population   Booms 

In  what  the  Census  calls  "the  West," 
which  are  the  Mountain  and  Pacific  States, 
population  increased  28.3  percent  with  the 
highest  increases  in  Washington,  Oregon, 
California,  and  Arizona.  In  the  remainder 
of  the  United  States,  increases  were  only 
3  percent. 

And  when  we  compare  new  acreages 
brought  under  irrigation  with  this  growth 
in  population,  we  find  that  between  1940 
and  1946  Reclamation  increased  new  lands 
made  productive  for  the  first  time  by  a  full 
supply  of  project  water  by  5.3  percent  in 
all  the  17  reclamation  States.  Those  same 
States  reported  an  over-all  gain  in  popula- 
tion of  more  than  double  the  gain  in  new 
irrigated  acreages — a  gain  of  12.7  percent 
in  population. 

Now,  that  is  your  problem,  my  problem, 
the  Nation's  problem.  We  are  going  to 
have  to  see  those  people  get  watered  and 
fed  as  they  can  be  watered  and  fed  only  on 
irrigated  land,  and  that  their  new  industries 
are  sparked  as  they  can  be  sparked  only  by 
new  low-cost  electrical  energy. 

That  is  why  we  say  without  qualification 
that,  as  the  national  debate  goes  forward 
on  economy  and  budget,  the  one  extrava- 
gance too  vast  to  be  reckoned  by  any  book- 
keeper's columns  of  dollars  and  cents  is  thf 
mad  extravagance  of  water  wasting  unused 
to  the  sea  in  a  land  that  cries  for  water 
and  food  and  power. 

Economy  is  a  word  that  means  a  lot  of 
different  things  to  a  lot  of  different  people. 
One  thing  it  meant  to  some  people  was 
economy  concentrated  on  the  western  rec- 
lamation program. 

This  is  attributed  to  the  fact  that  sincere 
and  honest  men  were  required  for  the  first 
time  to  deal  with  a  subject  with  which  they 
were  not  familiar. 

The  new  majority  in  the  House  of  Repre- 


sentatives, principally  from  a  humid  area  of 
the  country  where  water  generally  and  ac- 
tually is  a  surplus — and  frequently  damag- 
ing— resource,  had  to  have  an  opportunity 
to  study  the  subject. 

For  6  months  a  bright,  white,  and  search- 
ing light  played  on  reclamation.  Those 
who  challenged  this  program  were  only 
performing  their  duties  according  to  their 
own  true  beliefs.  It  was  a  good  thing  that 
reclamation  had  to  meet  that  challenge. 

When  the  searchlight  had  concluded  its 
swing  over  the  West,  the  result  was  appro- 
priations of  about  100  million  dollars  of 
new  money,  which  with  funds  heretofore 
made  available  made  possible  for  you  a 
sizable  reclamation  program  of  approxi- 
mately 200  million  dollars  for  this  fiscal 
year.  It  is  overwhelmingly  construction. 

That  is  not  as  large  a  program  as  the 
President  asked  for,  or  the  Bureau  of  Recla- 
mation reported  was  required,  and  it  pro- 
vides for  fewer  investigations.  Mathemati- 
cally, the  new  money  is  just  a  shade  under 
the  previous  year's  appropriations.  It  also 
happens  to  be  approximately  double  the 
average  annual  appropriation  for  the  past 
10  years.  The  size  and  scope  of  the  Recla- 
mation Program  today  defies  comparison 
with  yesterday. 

In  other  words,  the  Congress  not  only 
last  year,  but  again  this  year,  made  the 
largest  reclamation  appropriations  in  his- 
tory. By  any  interpretation,  Congress 
affirmed  its  appreciation,  support,  and  con- 
fidence in  the  West's  reclamation  program. 
And  we  might  add  that  Congress  did  that 
in  the  face  of  a  lot  of  divided  counsel  from 
the  West  itself. 

The  Congress,  as  a  whole,  seems  to  be 
ahead  of  some  self-anointed  spokesmen  or 
any  pleaders  amongst  us  for  special 
interests. 

Just  remember  these  facts  when  any 
prophets  of  doom  or  corporals  of  disaster 
tell  you  that  the  Congress  does  not  support 
reclamation,  or  that  it  will  not  unless  we 
junk  this  traditional  policy  or  throw  that 
policy  in  the  ashcan. 

Such  advice  completely  and  conveniently 
ignores  the  obvious  fact  that  the  time-tested 
policies  some  people  now  want  exterminated 
are  those  that  sprang  from  the  West  itself, 
were  adopted  by  the  Congress,  ratified  by 
legislation,  and  are  mandatory  upon  Recla- 
mation. 

And  that  covers  quite  a  few  items — some 
highly  controversial.  It  even  covers  some 
that  are  occasionally  miscalled  "novel  social 
theories,"  such  as  the  family-sized  farm  and 
the  low-cost  reclamation  power  require- 
ments— both  of  which  happen  to  be  prin- 
ciples written  into  the  law  by  the  Congress 
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many  years  ago  and,  when  attacked,  con- 
firmed by  the  Congress  over  and  over  again. 

Reclamation  has  the  funds.  The  Con- 
gress and  the  country  have  told  us  to  roll 
the  construction  program.  This  we  must  do 
despite  any  legislative  novelties  that  ap- 
peared in  the  guise  of  appropriation  actions. 

One  was  a  limitation  placed,  without 
wanting,  on  the  amount  of  essential  engi- 


neering and  design  work  that  the  Bureau 
was  permitted  to  do  in  Denver,  Colo.,  the 
world  headquarters  of  heavy  construction 
engineering  talent. 

Another  restriction  was  a  prohibition 
against  the  Government  doing  work  itself 
that  was  authorized  and  appropriated  for 
in  the  reclamation  program. 

Both  of  these  riders  slow  construction  and 


IRRIGATION  INCREASES  POPULATION 

Six  Idaho  Counties  Which  Without 
Irrigation  Would  Have  Remained  Desert 
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How  the  growth  of  population  parallels  thr  expansion  of  irrigated  agriculture  i- 
graphirally  shown  by  this  Bureau  of  Reclamation  chart  covering  a  40-year  period  in 
•ix  counties  in  southeastern  Idaho.  The  1940  population  of  the  area  was  ncarlv  I  •"> 
times  greater  than  that  of  1900  and  the  irrigated  area  slightly  more  than  1<>  lime* 
greater.  The  irrigation  expansion  ha*  created  more  than  $1.'{O.IKM).IMM)  in  properly  value*. 
an  annual  pay  roll  of  $<>.'V<KNUNMI.  !.<•<><>  husineM  enterprises,  and  jobs  for  2f>.<NX)  |MT«"M-. 
Without  irrigation  this  Twin  Falls-Minidoka-Gooding  section  of  the  Snake  River  Valley 
vtould  have  remained  as  unproductive  as  the  surrounding  desert. 


increase  cost.-  ultimately  to  be  met  by  water 
and  power  users.  Reclamation  will  ask  the 
Congress  next  session  to  knock  off  both  of 
these  handcuffs. 

A  basketful  of  Reclamation  bills  were  en- 
acted during  the  year,  but  the  chief  interest 
revolves  around  two  measures.  These  were 
the  Reclamation  power  rate  bill  and  the  bill 
to  end  acreage  restriction. 

The  first  power  rate  bill  was,  in  my  opin- 
ion, a  conglomeration  of  assorted  views 
going  far  beyond  anything  I  ever  heard  dis- 
( ii— ed  before  this  Association.  Instead  of 
liberalizing  reclamation  law,  it  would  have 
made  it  harder  for  a  reclamation  project  to 
win  through. 

Long  hearings  ensued  in  which  the  coun- 
lr\  was  treated  to  the  spectacle  of  the  West 
divided  against  itself.  But  from  this  per- 
formance there  emerged  an  entirely  differ- 
ent bill. 

Rockwell    Bill    Summarized 

This  bill,  known  as  the  "Rockwell  Bill," 
would  do  a  number  of  things  of  vital  im- 
portance. 

•  It  would  reduce  the  interest  rate  on  the 
investment  in  power  facilities  on  Reclama- 
tion projects  from  3  to  2'/2  percent. 

•  It  would  settle  the  technical  controversy 
over  application  of  the  interest  component, 
and,  by  statutary  action,  would  ratify  appli- 
cation of  not  more  than  one-fifth  of  the  in- 
tere-t  component  as  a  direct  aid  to  irrigation 
on  the  project. 

•  It  would  fix  the  amortization  period  on 
power  investment  at  78  years  or  the  useful 
life  of  the  facilities,  whichever  is  the  shorter. 

These  sections  of  the  bill  alone  have  the 
effect  of  making  more  reclamation  projects 
feasible  by  getting  the  West  much  needed 
lower-cost  power  while  widening  the  power 
markets  which  reclamation  can  both  serve 
and  draw  upon  for  revenues  to  support  its 
multiple-purpose  projects  and  give  the  re- 
quired assistance,  beyond  irrigators'  ability 
to  pay,  to  irrigation  works. 

But.  more  important,  provisions  would 
be  added  by  the  legislation  which  would 
make  nonreimbursable  by  water  or  power 
users  those  portions  of  the  investments  in 
features  of  multiple-purpose  projects  which 
might  properlv  be  allocated  to  development 
of  recreation  and  fish  and  wildlife  piote.-- 
lion  i  which  are  common  to  most  projects 
in  the  West),  and.  in  addition,  making  non- 
reimbursable allocations  for  silt  control 
(which  is  of  vital  importance  particularly 
in  the  Southwest  I  and  to  general  salinity 
•  •oiilrol. 

That  bill,  the  "Rockwell  Hill."  lions:-  hill 
2!!7.(.  ha-  been  icpoiled  to  the  lloii-c  of 
Ki-pic-eiilative*  uiiiinimoiislv  liv  its  Public 
Lands  Committee,  and  is  also  before  the 
Senate  as  N-nale  lull  l(i<l!'>.  introduced  by 
>ni.ilor  Butler,  to  be  acted  upon  at  the  next 
session.  It  pn>|..i|.l\  i-  not  jicrfert.  But, 
iicvcllliclc  — .  ill  il«  cnliri-lv  it  benefit)!  the 
\\«-«f«  program  anil  terminates  controver- 
sies that  have  set  Ke<  lamatioiiists  against 
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SPOTLIGHT 

on  the 
PIONEERS 


by  Orin   Cassmore 
Region  II,  Sacramento,  Calif. 


Latest  reports  from  the  Klamath  project 
show  that  our  present-day  pioneers  will 
have  plenty  of  reasons  for  giving  thanks 
this  season. 

It  has  been  a  hard  year,  but  it  has  been 
a  good  year. 

Something  has  been  going  on  almost 
every  week  since  March,  when  we  went  up 
to  report  on  the  choosing  of  farms  by  the 
86  entrymen  who  were  selected  from  the 
group  of  172  whose  names  were  drawn  last 
December.  The  farm  selection  scene,  as 
you  might  expect,  continued  the  high  level 
of  drama  that  had  started  with  the  drawing. 

This  business  was  completed  in  January. 
Two  months  more  were  allowed  for  the  set- 
tlers to  pull  stakes  elsewhere  and  to  look 
over  the  homestead  lands  so  they  could  list 
the  plots  that  were  their  first  choices. 
Almost  every  veteran,  usually  with  a  coterie 
of  advisers  from  the  locality,  tramped  over 
the  whole  7,500  acres,  consulted  with  county 
agents  and  Bureau  people.  On  March  13 
everyone  was  at  the  project  office  bright  and 
early. 

Then  E.  L.  Stephens,  project  superin- 
tendent, stepped  to  the  big  map  at  the  front 
of  the  room  and  called  up  Robert  L.  Smith, 
of  Banks,  Oreg.,  first  man.  Mr.  Smith  got 
his  first  choice,  of  course.  Then  up  came 
Gewin  McCracken,  of  Arlington,  Va.  He 
got  his.  too.  Then  3,  4,  5,  and  so  on  up  to 
86.  Almost  everybody  was  delighted,  for 
almost  all  of  them  seemed  to  have  gotten 
their  first,  second,  or  third  choices.  So 
nearly  alike  in  productivity  were  the  farm 
plots  they  laid  out  that  almost  every  expe- 
rienced fanner  in  the  area  evidently  had  a 
different  idea  as  to  which  farm  was  the  best. 

The  only  unhappy  man  was  one  lad  way 
down  at  the  bottom  of  the  list  who  was  so 
sure  the  piece  of  land  he  wanted  most  would 
be  taken  that  he  did  not  write  its  number 


SKYLINE  SURVEY  of  his  new  homestead  conducted  by  tt  alter  Ruchanan   (right)   with  the 
aid  of  his  father,  Walter  D.  Buchanan,  from     a    bluff    overlooking    the    Klamath    project. 


down.  It  turned  out  that  no  land  in  that 
area  had  been  taken  when  he  was  called 
up,  but  he  had  forgotten  the  number,  so  had 
to  be  content  with  a  random  choice. 

The  only  disagreement  on  the  worth  of 
any  of  the  land  came  from  Leland  Cheyne, 
who  had  been  farming  in  the  Basin.  Num- 
ber 85,  he  declined  to  take  either  of  the  two 
pieces  left,  saying  he  believed  that  it  would 
take  too  long  to  get  either  of  them  into 
profitable  production.  Eldred  Charley,  of  _ 
Medford,  did  not  think  so,  and  accepted  the 
last  piece  over  the  telephone  while  sick  in 
bed  at  home. 

Then  came  the  mechanics  of  becoming  a 
homesteader  on  an  assembly  line  of  desks 
stretching  half  way  around  the  room:  first 
the  water-rental  application  for  a  particular 
piece  of  ground;  then  a  desk  to  pay  the 
water  rental  a  year  in  advance;  then  pres- 
entation of  the  receipt  and  getting  a  certifi- 
cate from  the  examining  board  as  an  eligible 
entryman;  then  to  the  Bureau  of  Land  Man- 
agement representative  to  fill  out  homestead 
entry  forms  and  to  be  certified  as  indeed  the 
operator  and  potential  patentee  of  home- 


stead number  so  and  so.  No  gunplay;  no 
surreys  and  buckboards  dashing  madly  for 
a  choice  piece  of  property;  no  "Sooners," 
but  the  end  of  long  months  of  an  exhaust- 
ing nervous  grind  that  began  when,  rather 
hopelessly,  the  entryman  had  trudged  about 
getting  papers  together  last  September,  only 
hoping  that  he  would  be  one  of  the  lucky 
few  in  the  group  of  15,000  who  requested 
application  blanks. 

Getting  the  farm  was  not,  however,  the 
end  of  frenzied  activity,  as  we  have  noted 
before.  There  were  celebrations  and  pic- 
nics and  lunches  and  dinners  and  dancing 
in  the  project  towns  to  greet  the  new  home- 
steaders. There  were  homesteaders'  meet- 
ings initiated  by  the  Bureau  in  which  the 
various  problems — getting  a  postal  route, 
water,  electricity,  roads,  how  to  get  barracks 
moved  onto  the  lands — were  discussed. 
There  were  a  million  things  to  do;  planting 
time  was  breathing  down  their  necks;  every 
homesteader  had  from  4  or  5  to  14  letters 
from  established  farmers  offering  to  lease 
his  land  for  as  high  as  $65  an  acre  for  the 
1947  season,  a  price  which  would  give  the 
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operator  a  good  profit  and  the  homesteader 
a  chance  to  get  his  hou.se  up,  his  well  dug 
and  lii-  yard  and  some  shade  trees  planted, 
plus  a  sure  and  sul*stantial  income  while 
doing  so. 

This  seemed  to  be  a  very  sound  and  in- 
telligent program,  the  old  slow-but-sure 
stuff,  and  Me  expected  to  find  that  most  of 
the  homesteaders  were  handling  their  land 
that  way  for  the  I'M"  season. 

Not  so.  When  we  took  our  first  look  a> 
the  previously  bare  plain  from  the  bluff 
high  above  it  in  mid-May,  we  saw  it  d<>Hr<| 
with  house*;  here  and  there  a  tree  which 
could  not  have  grown  up  in  two  months 
(Modoc  County  Agent  Jack  Hayes  is  deal- 
ing out  the  Chinese  elms  and  Siberian  peas  I 
and  everywhere  the  green  of  barley.  l.;ili-r 
we  found  that  almost  to  a  man  they  had 
broken  and  plowed  and  disked  and  seeded 
their  own  land  in  lietween  trips  to  town  to 
buy  tractors  with  the  funds  the  banks  were 
willing  to  advance.  And  they  and  their 
wives  had  planted  kitchen  gardens  and 
flower  gardens  and  trees  and  srcdrd  patches 
of  lawn  at  the  same  time. 

There    *a«    ihr    I!  >!•  -t.i    plan1,    with    iris 


growing  in  a  garden  patch  at  the  edge  of 
a  nice  stand  of  barley,  even  though  no  house 
had  been  brought  in  yet.  Next  day  the 
house  was  there,  and  we  found  Charles 
Bolesta  planting  a  strawberry  patch  along- 
side it  to  surprise  Eleanor  Jane  when  she 
came  back  from  a  visit  to  town. 

There  was  Charles  Stiles,  long,  lean, 
I'l.n  k-haired  ex-MP  sergeant,  fortyish,  who 
already  had  two  12-foot  poplars,  primed 
down  from  full--i/<-il  I  UTS,  growing  to  shade 
the  house  he  hadn't  had  time  to  start  on  \et. 
It  was  7  in  the  morning  and  he  was  milking 
a  brindle  cow,  apologi/ing  for  doing  this 
chore  where  the  living  room  will  be.  "Those 
fine  trees?  One  of  the  old  settlers  gave 
them  to  me:  helped  haul  Ym  over.  People 
around  here  sure  are  nice  and  cooperative.'* 

Cooperation  yrs.  that  was  what  si  rink 
you  when  vou  saw  the  full-steam-ahead  way 
the  new  homesteaders  were  going — Mr. 
"I ili-'  daughter  and  son-in-law  were  help- 
ing him  and  Mrs.  Stiles  get  the  grassland 
in  «hn|>e.  a  low  place  filled  in,  and  the  house 
built.  Then  they  in  turn  would  take  over 
Mr.  Stiles'  dry  farm  across  the  hills  in  take 
County. 


Mrs.  Lena  Johnson  had  come  out  from 
Minnesota  to  help  her  son  and  daughter-in- 
law  get  started.  She  was  busy  in  overalls, 
calcimining  the  beaverboard  walls  of  the 
barracks. 

There  were  five  pieces  of  machinery  at 
work  on  Gerald  Corcoran's  place.  (See 
photo  on  this  page.)  New  homesteaders 
Bill  Crawford.  K<>l>ert  Anderson,  and  El- 
dred  Charley,  brother  Myron  Corcoran, 
friend  Kd  Jones,  home  on  furlough — these 
five  were  operating  tin-  I'allery  in  a  coordi- 
nated sweeu  that  looked  like  a  California 
corporate  farm  instead  of  80  acres  up  at 
Kl.tmalh. 

"'•'.very-body  trades  work  and  equipment." 
Mr.  Corcoran  said.  "We  figure  that  if 
.,,IIH-|M,I|\  i>  \\illin:.'  I.,  rent  our  land  for 
»"in  »irfi  .in  .11  i.  ili.ii  in.  .in-  In  ii-uii  -  lii- 
can  add  that  amount  to  his  costs  and  still 
make  a  good  profit.  \\  In  -Imuldii'l  we  get 
that  extra  immey  oui-eUe-.  ?  All  it  takes 
is  a  little  <  oo|H-ralion  and  we  can  net  the 
crops  in  and  still  get  our  lnm-i  -  li\ed  up 
and  even  thing  going  fine  by  the  end  of  the 

"That's  right,"  said  Mr«.  Jennie  Oman, 
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Tulelake  pioneers  live  their  new  lives  according  to  the  best  traditions  of 
our  hard-working,  home-loving,  community-conscious 
forefathers. 


Photo  by  J.  E.  Fluharty,  Region  II 


PINT-SIZED  Dennis  Oman,  whose  mother,  Mrs.  Jennie  Oman,  with  the  rest  of 
the  settlers  is  building  a  community  for  this  and  future  generations. 


Photo  by  Ben  I).  Claha,  Kegion  II 


>f  Grain" 


looking  up  from  where  she  was  tucking  hot 
caps  around  her  melons.  "We  can  do  any- 
thing. The  oldtimers  around  here  said  you 
can't  grow  melons.  I'll  show  'em."  The 
Omans  will  show  'em,  too.  They're  here  to 
stay.  Mr.  Oman  was  tacking  up  a  "For 
Sale"  sign  on  the  house  trailer  because 
their  place  was  already  liveable.  Within  a 
day  or  two  a  substantial  30-foot  chicken 
coop,  built  with  salvaged  lumber,  would  be 
ready  to  care  for  a  big  brood.  In  addition 
to  the  kitchen  garden,  there  was  grass  and 
a  big  plot  of  flowers. 

"Sure  we'll  show  'em,"  said  Walter 
Hulse.  He  had  alfalfa  in,  and  a  plot  ready 
for  potatoes.  His  barracks  had  the  begin- 
nings of  a  solid  foundation  and  he  was  put- 
ting in  a  big  picture  window  to  get  the  fine 
view  south  and  west.  "We  have  a  chance  to 
make  it  while  the  making  is  good.  You  can 
do  it  and  still  have  time  to  make  yourself  a 
nice  place  to  live." 

More  than  likely  this  bunch  will  show 
everybody.  Two  months  after  they  got 
their  homesteads  there  were  crops  growing 
on  every  place.  Only  15  percent  are  leasing 
their  land.  Nobody  is  trying  to  make  a 


million  dollars  the  first  year  by  plunging 
into  potatoes,  which  take  so  much  work 
that  he  wouldn't  have  time  to  make  a  home; 
but  33  have  planted  their  17-acre  potato 
allotments.  Two-thirds  have  their  whole 
places  in  Hannchen,  the  premium  mailer's 
barley  that  is  a  profitable  Klamath  spe- 
cialty. Perhaps  a  quarter  of  this  group  has 
clover,  grown  here  for  its  valuable  seed, 
mixed  in  with  the  barley.  Twenty-five  per- 
cent have  their  land  in  alfalfa  and  clover. 
One  or  two  are  raising  flax,  which  looks 
good  this  year.  When  we  last  saw  the  proj- 
ect all  the  crops  were  up  and  looked  well. 
In  addition,  half  the  homesteaders  had  their 
barracks  on  the  land  and  were  ready  to 
move  in;  almost  all  the  rest  had  made  ar- 
rangements to  move  theirs.  About  50  had 
bought  some  power  farm  equipment.  This 
first  season  there  is  plenty  of  work  for  every 
piece  in  the  area. 

And  they  are  already  beginning  to  form 
a  solid,  public-spirited  community.  The 
monthly  project  meetings  are  teaching  them 
the  possibilities  for  civic  action  lying  in  the 
old  New  England  town  meeting.  With  the 
help  of  Paul  Braunig,  Bureau  settlement  spe- 


cialist, the  power  company  was  induced  to 
build  lines  in  on  a  subdivision  basis,  instead 
of  to  individual  settlers  as  they  applied — - 
a  quicker  and  cheaper  method  of  getting 
electricity.  They  were  discussing  a  bond 
issue  for  a  water  system.  Plans  were  afoot 
to  move  a  school  to  a  more  convenient  loca- 
tion. Some  were  talking  of  a  vocational 
agricultural  school  in  Tule  Lake,  using  sur- 
plus buildings  and  equipment  for  class- 
rooms and  shops.  A  committee  headed  by 
homesteader  Paul  Rogers  is  making  Modoc 
County  aware  that  there  are  a  couple  of 
hundred  vigorous  young  voting  citizens  up 
in  its  northwest  corner.  The  county  claims 
it  has  no  money  to  build  roads  on  the  proj- 
ect ;  the  homesteaders  are  demanding  either 
roads  or  the  loan  of  equipment  to  build 
roads  themselves. 

Yes,  this  is  a  community  that  ought  to 
be  a  successful  one.  It  is  carrying  on  in  the 
best  traditions  of  America's  pioneers. 

• 

NEXT  MONTH — the  story  of  what  is 
happening  in  the  way  of  assistance  to 
new  veteran  settlers  on  the  Minidoka 
project  in  Idaho. 


NOVEMBER  1947 


239 


Poirvr  Shortage 


rrf  /rom  puff  Ul) 

It  is  sound  national  policy  to  increase  the 
production  of  public  power  in  connection 
with  Federal  multiple  purpose  water  de- 
velopments because  those  projects  are  con- 
servative of  our  energy  resources  and 
provide  other  lasting  and  essential  benefits 
to  our  people. 

It  is  sound  national  policy  to  increase 
the  ratio  of  these  public  power  installations 
to  the  total  capacity  of  the  country  because 
under  the  policies  that  have  been  laid  down 
by  the  Congress  for  their  handling  they  pro- 
vide an  opportunity  to  develop  undeveloped 
areas  and  afford  a  means  for  consumer  pro- 
tection on  price  and  availability  of  power. 

But  as  much  as  we  favor  the  continued 
development  of  publicly  produced  power  for 
the  long  run,  we  believe  even  more  strongly 
that  our  present  task  is  to  add  kilowatts  to 
our  national  capacity  and  would  not  think 
of  discouraging  any  development  of  addi- 
tional electrical  energy  at  this  time  — 
whether  by  steam,  hydro,  or  diesel;  by  co- 
operatives,  private  utilities,  or  by  public 
agencies. 

We  have  reached  a  point  where  the  neces- 
sity for  more  power  production  facilities 
overrides  any  other  consideration. 

We  hope  that  the  utilities  will  bend  every 
effort  to  increase  their  capacity.  At  the 
same  time,  the  work  of  the  Bureau  of  Recla- 
mation, the  Army  Corps  of  Engineers,  of 
Bonneville,  of  Southwestern,  and  of  TVA 
is  vital  to  supply  the  power  requirements  of 
our  Nation. 

We  assume  that  the  agreement  reached 
by  public  and  private  utilities  alike  in  the 
Northwest,  calling  for  more  and  faster  Fed- 
eral power  facilities  was  motivated  by  a 
knowledge  that  this  power  is  essential  to 
the  development  of  this  region  and  the 
maintenance  of  its  agricultural,  commercial. 
and  industrial  strength  and  is  basic  to  the 
defense  of  our  Nation. 

The  time  has  come  for  others  in  the  utility 
business,  public  and  private  and  coopera- 
tive. to  take  a  similar  responsibility  for  the 
economic  welfare  and  the  security  of  our 
country  and  its  people.  • 

The  above  article  was  atlapled  from  an 
address  by  Mr.  Goldsrhmidt,  before  the 
Fifth  Annual  Convention  of  the  National 
Rural  Electrification  f'.oofierative  Associa- 
tion at  Spokane.  Wash.,  Wednesday  after- 
noon, April  23,  1947. 


I'TAH'K  "Waler 

{CantlnurJ  from  put*  US) 

whenever  he  thought  his  crops  needed  it? 
At  what  point  did  use  become  waste?  Out 
of  these  and  other  serious  and  honest  at- 
tempts to  solve  surh  questions  was  coined 
the  phrase  "duty  of  water." 

It  was  providential  that  this  experimenta- 
tion fell  to  the  lot  of  a  cooperatively  minded 
and  homogeneous  people.  In  Mormon 
hand*  those  small  5-  and  10-acre  fields  be- 
came in  reality  experimental  farms  on 
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which  the  intricacies  of  irrigation  practice 
were  painstakingly  worked  out.  It  simpli- 
fied the  problems  to  have  all  families  own- 
ing about  the  same  amount  of  land  and  hav- 
ing, therefore,  about  the  same  needs. 

Because  all  of  these  settlers  had  minds  of 
their  own  which  the>  were  using,  there  were 
many  controversies.  The  ecclesiastical 
"courts"  were  frequently  called  upon  to 
settle  some  dispute  over  water.  There  were 
no  legal  precedents  applicable  to  such  dis- 
putes in  this  arid  region.  But  the  Utah  set- 
tlers were  of  the  same  faith  and  they  re- 
spected and  obeyed  church  laws.  Church 
"courts"  ruled  that  taking  irrigation  water 
when  it  was  another's  turn  was  an  un- 
Christian  act  for  which  one  could  be  tried 
for  his  fellowship  in  the  society. 

There  were  two  such  church  tribunals 
which  heard  all  these  grievances,  and  all  of 
this  service  was  rendered  without  cost  to 
the  parties  to  the  controversy.  The  bishop's 
"court"  was  the  "court"  of  primary  juris- 
diction. It  was  composed  of  a  bishop  and 
two  counsellors.  They  heard  each  case 
with  patience  and  forbearance  and  rendered 
a  decision.  The  decision  did  not  legally 
bind  the  parties,  but  its  practical  effect  was 
to  settle  the  controversy  in  a  large  percent- 
age of  the  cases.  If  either  party  was  dis- 
satisfied with  the  decision,  he  could  appeal 
to  a  high  council  "court"  which  was  com- 
posed of  a  president  and  12  high  priests 
chosen  for  their  mature  experience,  sound 
judgment,  and  for  their  high  standing  in 
the  confidence  of  the  people.  This  court 
had  both  original  and  appellate  jurisdic- 
tion. It  heard  all  the  evidence  on  both  sides 
and  sustained  the  bishop's  decision  if  they 
thought  it  just,  or  modified  it  if  they  thought 
it  unjust.  Those  old  trial  records  shed  an 
illuminating  light  on  the  struggles  to  reduce 
the  practice  of  irrigation  to  a  workable  sys- 
tem. In  their  broader  aspects,  the  courts 
were  seeking  always  to  discover  and  lay 
down  rules  of  general  equity  that  would 
apply  in  all  cases  rather  than  just  the  settling 
of  a  dispute  between  this  man  and  that. 

Perhaps  an  actual  case  or  two  may  be  of 
interest.  There  was,  for  example,  the  case 
of  Edwards  v.  The  People  of  Paragonah. 
William  Edwards  had  a  full-day  water  right 
in  the  Paragonah  field.  He  acquired  a 
piece  of  dry  land  a  mile  away  from  the  field 
and  he  wanted  to  transfer  his  water  right 
to  it.  He  made  a  ditch  and  when  his  water 
turn  came  he  took  the  stream  away  frnm  the 
field  and  diverted  it  to  his  new  farm.  II- 
argued  that  the  water  was  his  on  that  day 
and  he  could  use  it  where  he  pleased. 

The  farmer  whose  turn  followed  Edward- 
protestcd.  He  said  it  always  cost  him  an 
hour  of  his  water  turn  to  run  tin-  -trcam 
down  through  a  dry  ditrh  and  the  dr\  ditch 
also  snaked  up  a  Jot  of  his  water.  Otln-i 
farmers  said  they  depended  on  the  field 
ditch  to  water  their  work  animals  and 
Kdwards  was,  therefore,  causing  them  great 
inconvenience  and  loss  of  time. 

The  bishop's  court  decision  was  that 
Edwards  could  not  take  the  water  from  the 
field  in  which  it  was  allocated  without  injury 


and  loss  to  all  water  users  in  the  same  canal. 
NOr  could  he  do  so  without  loss  of  water 
to  himself  since  he,  too,  had  to  run  the 
stream  each  week  through  a  dry  ditch. 
Moreover,  if  Edwards  could  divert  his 
water,  then  every  other  field  owner  could 
do  the  same  and  soon  the  value  of  the  old 
established  field  would  be  depreciated. 
On  appeal,  the  high  council  confirmed 
the  bishop's  decision.  Many  years  later 
Edwards  took  his  troubles  to  the  civil  county 
court  which  applied  the  same  reasoning  as 
the  church  "courts."  and  rendered  a  similar 
decision. 

Perhaps  the  most  noteworthy  case  of  all 
was  that  of  a  man  we  shall  call  Brother  A 
who  went  out  at  night  and  stole  the  water 
off  Brother  B's  grain  and  put  it  on  his  own. 
In  the  morning  B  discovered  the  theft,  fol- 
li.wed  the  stream  down,  and  found  it  on  A's 
grain.  Brother  A  was  convicted  of  stealing 
water  and  th*e  bishop's  decision  was,  "You 
shall  appear  next  Sunday  in  church  before 
all  your  brothers  and  sisters,  confess  your 
sin  and  ask  their  forgiveness.  Then  in  the 
fall  the  threshers  shall  measure  your  grain 
and  determine  your  yield  per  acre.  They 
shall  do  the  same  also  on  the  field  you 
robbed.  Then  you  shall  deliver  into  Brother 
B's  bin  an  amount  of  grain  that  will  make 
his  land  yield  as  much  per  acre  as  your  land 
yielded.  That  will  be  the  amount  of  grain 
that  the  water  you  stole  produced."  The 
culprit  proposed  instead  that  he  would  give 
Brother  B  his  next  full  turn  of  water  and 
that  would  be  double  the  amount  he  had 
stolen.  The  bishop  said.  "No,  that  will  not 
answer  the  ends  of  justice.  Damage  has 
already  been  done  to  Brother  B's  crop  and 
a  belated  application  of  water  now  will  not 
help  that.  Then,  taking  the  water  off  your 
grain  at  this  time  might  injure  it  and  both 
of  \ou  will  be  the  losers."  "But,"  reasoned 
lln-  thief.  "\uiir  decision  puts  on  me  the 
labor  and  expense  of  harvesting  his  grain 
and  that  is  not  fair."  The  bishop's  reply 
was  worthy  of  a  Solomon.  "You  borrowed 
his  grain  without  his  consent  and  now  you 
must  return  it  without  his  assistance." 

How  did  it  all  come  out'/  Bei  au~e  llie 
sentem  e  was  so  unusual,  it  was  on  the 
tongue-  of  e\er\one  throughout  the  summer 
and  when  threshing  time  came  curiosity 
could  si  areelv  l>e  re-trained.  To  the  sur- 
|ni-e  of  all.  Brother  B's  land  \ielded  more 
grain  than  Brother  A's  and  the  credulous 
-.ml.  "The  Ix>rd  never  prospers  a  thief." 
But  in  the  minds  of  the  thinkers  the  inci- 
dent -lined  a  -ii-picion  that  possibly  they 
were  watering  their  crops  too  much.  Sub- 
sequent  e\|>ci  ienee  confirmed  that  suspicion 
.mil  the  field  fence  w  a-  pUMBd  out  to  en- 
i  |o»e  more  land  which  the  same  stream  wa- 
made  to  cover.  The  average  \ielil  |M-r  acre 
under  the  old  sv-tem  of  frequent  watering 
was  2.i  bushels  |>ei  a<  M-.  \\  hen  the  amount 
of  water  was  cut.  the  \ield  was  built  up 
miliJM-quenilv  to  double  that  amount.  That 
one  I-M-  n|M'iiing  ease  led  not  onl\  to  the 
doubling  of  the  \ield  |MT  acre  but  also  to 
the  doubling  of  the  acres  fanned  under  the 
old  canal.  « ,.,,,i,,,i,,i  ,.„,,«,.•?<*> 

THE  RECLAMATION  ERA 


LEGEND 
AREAS   BENEFITED   BY   PROJ 

AREAS  SUBJECT  TO  ULTIMA 
FROM  PROJECTS  AUTHORIZE 
CONSTRUCTION.  OR  OPERAT 

REGION   BOUNDARY 
REGION   NUMBER 


The  Huggins 
Check  Plat 


by  John   K.   Black 
Shoshone  Project,  Wyo.,  Region  VI 


Mother  nature  gives  up  her  secrets  very  reluc- 
tantly but  usually  provides  a  handsome  reward  to 
anyone  who  diligently  sets  out  to  improve  her 
domain. 

It  was  general  knowledge  that  Heart  Mountain 
Division  lands  are  deficient  in  nitrogen,  but  the 
extent  of  this  deficiency  was  not  fully  appreciated 
until  Alvin  J.  Huggins,  a  World  War  II  veteran, 
on  Unit  No.  62,  set  up  a  check  plat  in  his  pea  field. 


Photo  by  Joe  If'.  Buller,  Region  VI 

The    author,    inspecting    pea    plants    on    Huggins    plat.      Inocculated 
plants  at  left.      Compare  pea  pods. 


This  enterprising  homesteader  picked  out 
10  acres  of  his  most  level  land  and  seeded 
it  to  seed  peas  for  which  he  had  contracted. 
The  field  man  for  the  seed  company  with 
whom  he  was  dealing  advised  that  the  pea 
seed  should  be  inoculated  with  nitrogen- 
fixing  bacteria  to  make  sure  these  necessary 
little  organisms  would  be  there  to  gather 
the  free  nitrogen  from  the  soil  air  and  con- 
centrate it  in  nodules  on  the  roots  of  the 
plants  where  it  could  be  used  in  the  plant 
diet. 

Huggins,  being  of  a  scientific  turn  of 
mind,  left  a  check  plat  about  75  feet  wide 
where  no  inoculum  was  used.  The  results 
were  apparent  almost  from  the  day  the  first 
plants  came  up.  The  check  plat  produced 
pale  green  plants  that  barely  covered  the 
ground.  It  was  easy  to  see  where  the  seed 
had  been  treated.  Healthy  rugged  plants 
followed  the  drill  marks  and  showed  up  in 
stark  contrast  to  the  dwarfed  growth  in  the 
check  plat  alongside.  And  all  it  cost  him 
was  30  cents  per  acre  for  the  inoculum. 

Now  that  the  peas  have  been  harvested, 
the  results  are  even  more  apparent.  The 
check  plat  was  barely  worth  harvesting. 
The  plants  were  so  short  that  it  was  difficult 
for  the  combine  to  pick  them  up.  The  acre- 
age treated  with  bacterial  culture  produced 
at  the  rate  of  2,000  pounds  of  clean  peas 
per  acre,  while  the  untreated  plat  yielded 
200  pounds  per  acre.  At  the  contract  price 
of  7  cents  per  pound,  it  is  simple  arithmetic 
to  figure  the  reward  this  veteran  received 
for  giving  mother  nature  a  helping  hand  by 
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turning  loose  in  the  soil  the  all-important 
bacteria. 

Land  Use  Specialist  Robert  M.  Fagerberg 
prepared  a  full  report  on  the  subject  which 
was  given  at  one  of  the  meetings.  The  local 
newspaper  also  took  up  the  subject  in  one 
of  its  issues.  The  lesson  has  been  well 
learned  and  all  will  benefit  by  it  another 
year. 

As  the  settlers  began  to  arrive  in  March 
and  April  of  this  year,  project  personnel 
were  called  upon  to  answer  a  great  many 
questions: 

•  What  crops  should  we  plant? 

•  When  should  we  plant? 

•  Where  can  we  get  seed? 

•  Where  can  we  get  machinery? 

In  order  that  only  the  soundest  advice 
would  be  given  these  young  men  eager  to 
succeed  on  their  pioneering  venture  as 
homesteaders,  the  county  agent,  representa- 
tives of  other  agricultural  agencies,  success- 
ful farmers,  representatives  from  seed 
houses,  the  canning  company,  the  sugar 
beet  fieldman,  machinery  dealers,  and 
others  who  could  contribute  sound  advice, 
were  consulted  and  invited  to  attend  the 
settler's  meetings  held  each  Thursday  eve- 
ning. 

These  men  would  sit  together,  each  ex- 
plaining his  own  experiences  and  inviting 
questions  from  the  new  settlers  and  other 
members  of  the  panel. 

It  was  obvious  from  the  first  meeting  that 
the  experts  had  the  interest  of  the  veterans 
at  heart  and  were  not  necessarily  trying  to 
promote  their  own  businesses. 


A  representative  from  one  of  the  bean 
elevators  advised  the  boys  not  to  try  pro- 
ducing beans  until  the  lands  had  been  built 
up  by  applications  of  barnyard  manure  or 
green  manure,  even  though  this  meant  he 
would  get  no  beans  from  Heart  Mountain 
this  year. 

The  same  was  true  with  the  field  man 
from  the  sugar-beet  company. 

All  of  those  who  were  called  in  drove 
home  the  point  that  it  was  important  to 
plant  sweet  clover  or  alfalfa  on  the  land  the 
first  year  and  to  make  wise  use  of  irrigation 
water.  These  meetings  laid  the  foundation 
for  sound  farming  practices  on  Heart  Moun- 
tain homesteads  and  can  prove  equally  effec- 
tive with  other  groups  of  settlers. 

As  a  rule,  the  modern  homesteader  of 
today,  a  veteran  of  World  War  II,  is  young 
and  energetic.  He  is  usually  well  informed, 
but  more  important  than  this,  he  has  his 
eyes  and  ears  open  and  is  receptive  to  sug- 
gestions. It  is  the  responsibility  of  the 
members  of  the  project  settlement  and  de- 
velopment staff,  the  county  agricultural 
agent,  and  other  agricultural  leaders  to  see 
to  it  that  he  gets  the  best  possible  informa- 
tion, but  they  too  must  learn  as  they  go 
along. 

Every  new  division  opened  for  settlement 
has  its  own  individuality,  and  therefore, 
experimentation  must  be  encouraged. 
Huggins'  experience  will  certainly  encour- 
age other  settlers  to  set  aside  check  plats 
each  year  which  will  assist  all  the  farmers 
in  the  area  in  developing  improved  agri- 
cultural practices.  • 
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Trans-Mountain   Water- 


A  Blessing  and  Challenge 


First  flow  through  Adams  Tunnel 
starts  era  of  higher  yields  of 
surer  crops  if  water  is  applied 
wisely 


by  N.  R.   McCreery 

(  untitlting  Afrirultiiri*t,  The  Great  Wettern 
Sugar  Co. 


When  water  flowed  through  the  Alva  B. 
Adams  Tunnel  to  the  eastern  slope  on  June 
23,  1947,  nearly  14  years  after  the  first 
meeting  of  the  project  sponsors  in  Greeley, 
August  17,  1933,  we  could  see  the  first  tan- 
gible evidence  of  the  fulfillment  of  a  dream 
of  a  few  far-sighted  men. 

It  was  truly  a  historic  event  when  eastern 
Colorado  was  given  the  opportunity  of  se- 
curing for  the  present  generation  the  bene- 
fits of  this  increased  water  supply  and,  what 
is  of  even  more  importance,  the  preservation 
for  posterity  of  the  rights  to  this  water  in 
the  Colorado  River  that  could  only  be  as- 
sured by  actually  putting  the  water  to  bene- 
ficial use.  Too  much  credit  cannot  be  given 
to  Mr.  Charles  Hansen  of  Creenley,  who 
has  been  the  guiding  spirit,  the  wise  coun- 
sellor, the  persevering  genius  of  conciliation 
in  the  face  of  many  perplexing  and  recur- 
ring problems  through  all  these  years. 

At  this  time  the  project  is  only  partially 
completed,  but  the  additional  40.000  acre- 
feet  of  water  available  to  the  irrigated  land 
under  the  Bis  Thompson  Irrigation  District 
and  the  land  tributary  to  the  South  Platte 
River  east  of  the  confluence  of  these  two 
rivi-r-  will  mean  much  as  a  supplemental 
supply  and  a  veritable  godsend  in  years  of 
drficicin  \ . 

Powrr  To  Aid   Marketing 

A  few  years  henre.  when  the  entire  proj- 
ect is  completed  and  the  total  310.000  acre- 
feet  become  available,  we  ran  look  forward 
to  northern  Colorado  becoming  on  c\cn 
more  outstanding  agricultural  region  than 
it  is  today.  This  will  mean  an  increa-c  in 
the  created  wealth  of  the  region  that  will 
draw  and  Mi-tain  an  increased  population. 

Increased  output  of  farms  will  bring 
marketing  proMoM.  To  some  extrnl  the-c 
will  be  solved  by  new  processing  plants 
drawn  to  the  area  by  more  than  »n.- 


ttrrtittitv  by  Ja».  /).  Itn  li 

III  ii  D.  Adam*  Tunnel,  June  23,  1947,  after  14  year*  of  planning  anil  inirli. 


hundred  thousand  kilowatts  of  electrical  en- 
ergy to  be  generated  annually  by  the  power 
plants  of  the  project. 

In  some  of  the  recent  dry  years  our  re- 
joicing would  have  been  more  enthusiastic 
than  in  this  year  of  more  than  normal  rain- 
fall. But  to  those  who  have  had  the  fre- 
quent experience  of  no  water  for  the  second 
and  third  cuttings  of  alfalfa  or  the  last  two 
applications  for  their  sugar  beets  and  have 
seen  the  yields  reduced  in  both  of  llic.-e 
crops  by  several  tons  per  acre,  the  knowl- 
edge of  this  ample  supply  of  water  available 
for  the  future  will  bring  pleasant  anticipa- 
tion of  increased  yields  and  more  stability 
of  income  because  they  can  now  plan  any 
diversification  of  crops  that  offers  them  the 
highest  return  from  their  land. 

We  in  the  beet-sugar  industry  who  have 
seen  the  fields  drying  up  after  the  August  1  '< 
irrigation  and  have  known  there  was  no 
more  water  in  sight  will  now  know  that  we 
need  not  fear  the  recurrence  of  this  defi- 
ciency but  instead  may  expect  an  increase 
of  several  tons  per  acre  through  the  con- 
tinued growth  of  the  crop  to  the  harvest  time 
as  the  result  of  this  late  irrigation. 

This  is  certainly  a  rosy  picture  and  can 
mean  the  beginning  of  a  new  era  in  the 
agriculture  of  northern  Colorado  if  a  care- 
ful u-e  is  made  of  the  additional  water,  but 
an  increased  water  --ii|'|>lv  is  not  always  on 
the  credit  side  of  the  ledger.  It  i-  |><>-~il>l«- 
that  this  water  can  lie  the  cause  of  reduced 
\  ii-lil»  if  it  i-  not  used  judiciously.  In  othcr 
words.  it  is  possible  that  an  ample  siipplx 
can  pfOte  a  detriment  rather  than  ;i  hlr-sing. 
If  too  much  water  is  used  on  the  field-,  nut 
onl\  do  the  crop*  not  produce  their  maxi- 
mum growth  for  the  current  year,  but  plant 
fowl  for  future  crops  is  di— ohcd  and 
carried  away  through  leaching,  and  the 
i  nip.  of  future  years  may  suffer. 


A  reasonably  moist  condition  of  the  soil 
is  desirable  during  the  growing  period  of 
most  crops,  and  especially  sugar  beets,  to 
keep  the  plants  drawing  their  maximum 
supply  of  the  plant  food  from  the  soil  which 
is  only  available  to  the  plant  in  liquid 
form. 

For  sugar  beets,  frequent  light  irrigation 
during  the  entire  growing  period  will  pro- 
duce more  tons  per  acre  than  infrequent 
heavy  irrigations.  This  is  not  just  a  case  of 
someone's  theory  but  a  proven  fact  demon- 
strated many  times  by  experiment  stations. 
The  excess  water  from  a  heavy  irrigation 
creates  a  saturated  condition  that  is  not 
conducive  to  maximum  growth  during  the 
time  that  the  excess  water  remains  around 
the  plant. 

Bad  Use  of  Ample  Water 
II.  .In.  .  -    Yields 

In  addition  to  the  loss  caused  by  retard- 
ing the  growth  of  the  crop,  there  may  also 
be  a  slowing  of  the  bacterial  action  in  the 
soil  due  to  the  cold,  damp  condition  main- 
tained over  substantial  periods  of  time 
while  the  excess  water  is  percolating  out  of 
the  soil.  The  maintenance  of  this  cold, 
il. ini|i  condition  due  to  over-saturation  also 
tends  toward  a  compacting  of  the  soil  and 
.1  i  ertain  loss  of  the  tilth  that  is  necessary 
I.,  i-ncourage  maximum  plant  fi. .\\ili. 

Further,  some  areas  will  become  see|>ed 
from  the  surplus  water,  increasing  the  ne- 
.  >--ii\  of  drainage  installations  to  bring 
the  land  back  to  a  usablr  condiiion.  Harm- 
fid  efTi-cts  from  too  much  water  are  multi- 
plied with  the  years  and  it  is  well  to  be 
aware  of  the  problems  which  may  arise  from 
lln  increased  water  supply  in  order  to  avuid 
the  damages  that  will  surely  follow  its 


•  \.  c-sive  use. 


If  ..nfimn-l  on  prnff  }4*) 
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Ditchbank  Weed  Control  in  the  Southwest 


by  Curtis  Bowser 

Region  III,  Boulder  City,  Nevada 

Weeds  long  have  been  recognized  as  one 
of  the  important  forces  responsible  for 
serious  losses  in  the  production  and  market- 
ing of  crops. 

It  is  known  that  infestations  may  be 
started  from  weed  seeds  maturing  on  ditch- 
banks  and  carried  to  farms  by  the  irriga- 
tion water.  Also  weed  growth  on  the 
ditches  create  one  of  the  major  operating 
problems  for  irrigation  districts  because 
they  impede  the  flow  of  water,  cause  seep- 
age, and  transpire  enormous  quantities  of 
water. 

The  Bureau  of  Reclamation  has  realized 
the  seriousness  of  these  problems  and  has 
instigated  a  weed  control  program  designed 
to  help  prevent  this  source  of  infestation  to 
crop  land  and  to  reduce  operation  problems 
and  maintenance  costs  created  by  weeds 
growing  on  ditchbanks.  (See  March  1947, 
RECLAMATION  ERA,  p.  55,  for  the  story  on 
ditchbank  pasturing.) 

The  favorable  growing  conditions  in  the 
Southwest  which  are  well  known  for  year- 
round  production  of  fruits  and  vegetables 
are  equally  as  favorable  for  the  growth  of 
weeds.  Irrigation  projects  in  this  area  are 
plagued  with  a  year-round  problem  of  con- 
trolling undesirable  plants  along  the  irriga- 
tion systems. 

The  recent  strides  in  chemical  weed-con- 
trol research  have  shown  that  weeds  no 
longer  need  be  regarded  as  a  necessary 
nuisance.  Now  many  effective  methods  can 
be  economically  employed  to  reduce  the 
heavy  tax  which  these  pests  impose  upon 
agriculture. 

In  the  Salt  River  Valley,  Ariz.,  the  most 
troublesome  weed  is  Johnson  grass,  a  rank- 
growing,  comparatively  shallow-rooted  per- 
ennial plant,  often  attaining  the  height  of 
five  or  more  feet  and  sometimes  completely 
covering  a  ditchbank  and  right-of-way. 

Up  until  1945,  the  weed-conscious  water 
users  in  the  Salt  River  area  employed  mo- 
bile weed  burning  units  to  control  the  ditch- 
bank  plants.  However,  the  success  of  this 
operation  was  generally  poor  as  some 
ditches  did  not  have  operating  roads,  and 
the  fire  hazard  to  the  many  haystacks,  build- 
ings, trees,  grain  fields,  and  telephone  and 
power  poles  near  the  canal  right-of-ways 
was  not  conducive  to  the  use  of  large,  high- 
pressure  weed  burner  units  which  are  nec- 
essary if  efficient  and  economical  burning 
is  to  be  accomplished.  Neither  was  it  pos- 
sible always  to  perform  the  burning  opera- 
tions as  frequently  as  is  necessary  to  eradi- 
cate Johnson  grass. 

Consequently,  experiments  with  oil  spray- 
ing were  made,  and  it  was  found  that  Diesel 
fuel  oil,  when  applied  in  quantity  to  cover 
the  vegetation,  would  control  the  Johnson 
Grass  and  the  noxious  broad-leaved  plants, 
yet  not  seriously  retard  the  growth  and 


Photo  By  C.  W.  Bouser,  Hegion  III 


OIL  SPRAYING  in  Salt  River  Valley  to  control   Johnson   grass   on   irrigation   ditchbanks. 
Fences,  power  lines,  etc.,  prohibit  use  of  large  weed  burners. 


spread  of  the  lower  growing  Bermuda  grass 
which  is  important  as  a  soil  stabilizing  and 
weed  competing  sod  cover  in  the  Southwest. 

In  1946,  the  12  spray  units  operated  by 
the  Salt  River  Valley  Water  Users'  Associa- 
tion, were  used  to  apply  oil  to  some  3,200 
miles  of  ditch  at  an  average  cost  of  $20.70 
per  mile.  Approximately  125  gallons  of 
oil  per  mile  were  applied,  that  is,  for  a  strip 
8  to  10  feet  in  width.  The  costs  of  appli- 
cation and  volume  of  oil  applied  are  less  this 
season  and  will  be  further  reduced  as  the 
grass  and  weed  infestations  are  diminished 
in  size  and  growing-vigor. 

The  increased  cost  of  Diesel  oil  and  the 
recent  practice  of  removing  more  of  the  aro- 
matic compounds — the  most  toxic  factions 
to  plants — in  order  to  make  it  a  more  effi- 
cient engine  fuel  have  forced  investigators 
to  seek  cheaper  and  move  toxic  oil  substi- 
tutes to  control  grassy  vegetation. 

Mr.  L.  S.  Evans,  associate  agronomist  of 
the  Bureau  of  Plant  Industry,  Soils,  and 
Agricultural  Engineering,  in  charge  of  the 
Southwestern  Federal  Weed  Research  Sta- 
tion at  Phoenix,  Ariz.,  has  been  working 
on  irrigation  weed  problems  in  coopera- 
tion with  the  Bureau  of  Reclamation  and 
the  Salt  River  Project. 

He  has  investigated  a  mixture  of  fortified 
oils  and  water,  i.  e.,  70  gallons  of  water,  30 
gallons  of  oil,  and  1  quart  of  phenol  fortifier 
(Dow  General,  Sinox  General,  or  Chipman 
General)  on  ditchbank  weeds. 

Initial  results  indicate  this  nonselective 
spray  will  destroy  very  rapidly  the  parts 
of  the  plants  above  ground  and  that  the 
regrowth  will  be  slower  and  have  less  vigor 
than  when  the  weeds  are  sprayed  with 
straight  undiluted  oil. 

In  addition  to  being  more  toxic,  the  for- 
tified oil  and  water  mix  is  less  than  one- 
half  as  expensive  as  the  27°  + gravity  oil 


commonly  used  for  ditchbank  weed  spray- 
ing. Test  applications  of  high  aromatic 
unsaturated  oil  compounds  (Shell  Weed 
Killer  No.  20  and  Standard  Weed  Killer 
No.  2)  on  Johnson  grass  and  Carrizo  cane 
also  have  proved  highly  successful. 

The  weed-control  problems  confronting 
the  operation  and  maintenance  forces  of 
the  Yuma  and  All- American  Canal  projects 
in  southwestern  Arizona  and  the  Imperial 
Irrigation  District  in  Southern  California 
present  different  aspects  than  those  in  the 
Salt  River  Valley. 

There  the  objectionable  ditchbank  weeds 
are  predominantly  shrubby  species,  arrow- 
weeds,  salt  cedars,  and  willows.  Also,  the 
ditchbanks  have  different  characteristics 
from  those  in  the  Salt  River  Valley — they 
are  wide  with  operating  roads  on  both  sides 
and  few  houses,  fences,  or  haystacks  near 
the  right-of-ways.  These  are  ideal  operat- 
ing conditions  for  large-size,  truck-mounted 
weed-burning  equipment. 

The  Imperial  irrigation  district,  which 
incidentally  is  at  present  the  largest  irri- 
gated area  under  one  district  in  the  United 
States,  practices  a  successful  weed  control 
program  and  other  weed  preventative  meas- 
ures on  its  3,000  miles  of  irrigation  water- 
ways. 

In  1946,  with  11  weed  burners,  the  Dis- 
trict covered  a  total  of  23,779  miles  of 
ditchbank,  some  sections  of  the  3,000  miles 
receiving  several  applications,  consuming 
2,059,244  gallons  of  burner  fuel.  The  av- 
erage cost  per  mile  for  all  weed  burning 
was  $10.59. 

There  are  now  but  few  large  weeds  grow- 
ing along  the  inside  ditchbank  slope.  The 
secret  of  the  Imperial  irrigation  district's 
economical  weed  burning  is  the  far-sighted 
scheduling  and  timely  execution  of  the 
weed-burning  operations  so  that  the  plant 
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TRLCK-MOl  YTKI)  Vk'KKI)  Kl'KNKK  operating  along  Gila 
Gratitv  Main  (.anal  in  Arizona. 


Photo  hy  Harry  ft'.  Mfrrt.  Krfin 


WEED  lU'KMX;  IMT  operated  hr  Imperial  irrigation 
district  in  area  free  of  fire  hazards. 


growth  never  gets  out  of  control. 

To  remove  the  water-line  weed  infesta- 
tion from  the  Ail-American  Canal,  it  was 
necessary  for  the  Bureau  of  Reclamation 
maintenance  force  to  resort  to  equipment 
that  could  approach  the  weed  growth  (mm 
the  water  surface,  as  in  many  places  ditch- 
hank  operating  roads  are  not  provided  and 
in  other  sections  of  this  giant-sized  canal 
the  banks  are  of  such  height  that  a  45-foot 
boom  on  a  truck-mounted  burner  could  not 
reach  the  water  line. 

Consequently,  a  weed-burner  unit  was 
mounted  upon  an  amphibious  DUKW.  21  •_•- 
ton  CMC  vehicle,  and  canal  bank  ramps 
were  constructed  to  provide  means  for  entry 
and  exit  for  the  equipment. 

The  flame  sweeping  up  and  through  the 
vegetation  on  the  ditchbank  slopes  was  so 
effective  and  the  operation  with  the  amphib- 
ious unit  so  successful  that  the  Bureau  since 
has  obtained  several  DUKW  vehicles  to  be 
used  in  those  waterways  of  sufficient  depth 
and  size  to  allow  free  movement  of  the 
machine. 

(EDITOR'S  NOTE:  ConMruciion  details  of  the  am- 
phibiou*  weed  burner  were  featured  in  the  Oc- 


tober 1946  issue  of  the  RECLAMATION  ERA.    Com- 

|dete  detail  design  drawings  of  either  the  truck  i>r 
amphibious  mounted  weed  burner*  will  be  fur- 
nished on  request  from  regional  director.  Region 
3,  Boulder  City,  Nev.) 

More  economical  and  efficient  measures 
to  eradicate  the  undesirable  ditchbank 
weeds  now  are  being  investigated. 

Trials  in  1946  indicated  that  2,4-Dichlo- 
rophenoxyacetic  acid  possibly  could  be  used 
to  control  the  broad-leaved  plants,  includ- 
ing among  others  the  willows,  salt  cedars, 
and  arrow-weeds. 

The  results  of  the  2,4-D  applications  this 
season  to  some  250  miles  of  canal  bank 
vegetation  by  the  Bureau  of  Reclamation 
and  the  imperial  irrigation  district  have 
been  100  percent  satisfactory,  and  no  harm- 
ful effect  to  field  crops  has  resulted. 

Care  and  caution  are  exercised  when  ap- 
pKiiif;  2.4-D  lo  ditchbank  weeds  and  the 
practice  is  followed  of  not  spraying  in  areas 
where  possible  harmful  effects  to  suscept- 
ible crops,  including  cotton  and  tomatoes, 
rould  ri'Milt.  Nntr  picture  below  showing 
the  application  of  2.4-D  to  a  heavily  weed- 
infe«tc<l  niitsidc  ditchbank  slope. 


Cost  of  the  2,4-D  applications  compares 
favorably  with  the  cost  of  burning:  also  the 
spraying  is  preferred,  as  the  workmen  are 
not  exposed  to  the  uncomfortable  heat  and 
smoke  nor  is  there  a  fire  hazard.  Further, 
the  2,4-D  eradicates  the  weeds  in  a  com- 
paratively short  time  while  burning  may 
require  many  operations  over  a  period  of 
several  years  to  effect  a  kill. 

The  grassy  weeds,  however,  are  not  af- 
fected by  the  2,4-D.  For  these  plants  other 
means  such  as  frequent  burning,  the  use  of 
fortified  and  aromatic  unsaturated  oils,  and 
improved  herbicides  must  be  used. 

The  1947  season  has  been  most  success- 
ful in  the  history  of  weed  control  on  irriga- 
tion ditches.  The  new  and  more  scientific 
methods  introduced  show  promise  of  saving 
irrigation  districts  hundreds  of  thousands 
of  dollars  annually  in  addition  to  more  ef- 
fectively preventing  weed  infestation-  mi 
farm  lands.  However,  many  other  meth- 
ods are  being  investigated  to  obtain  even 
greater  efficiency  in  ditchbank  weed  control 
in  the  Southwest  and  other  regions  in  the 
reclamation  area.  • 


VM  I'll  I  HUH  x  I  M  I  h  -  »rr  .,„,,!. ..., I  in  ill  I,,,.,,.,,,,  (anal 
arm  trherr  il  it  impottihle  to  grl  al  urrt/«  hv  land.  Thif 
IH  KIT  .. ,//  ",mokr  rm  out." 


/•I,.. i...  '.>    II.,,,*    II      \l>.,..  H,,,.,,<  III 


UTMIM.  2.1  I)  ifi  irgrlalion  on  oiiliidr  of  ilili  lilnink  in 
v.ni/i.  i  ii  I  nli  I,,,  in, i.  s/ir.K  i,  applied  under  high  prennurr 
lnil  if  ronlnJIed  and  directed  In  gire  full  plant  rorerage. 
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Getting  the 
Sub  Up 


Subirrigation  in  the  San  Luis  Val- 
ley of  Colorado  dominates  the 
agriculture,  the  social  life,  and 
the  vernacular  of  the  region 

by   Frank   A.   Brookshier 

Former  Project  Economist,  San  Luis  Valley 
Project,  Colorado 


"I've  sure  got  the  sub  up!" 

A  son  of  the  soil  pulls  out  his  bandanna, 
wipes  his  brow,  and  with  these  words  iden- 
tifies himself  as  a  practitioner  of  the  agri- 
cultural art  known  as  "sub  culture"  or  "sub- 
irrigation,"  a  dominating  characteristic  of 
the  fertile  San  Luis  Valley  of  Colorado. 

This  unique,  practically  level  valley  plain, 
averaging  a  mile  and  a  half  above  sea  level, 
is  virtually  a  closed  basin,  surrounded  by 
colorful  mountain  ranges.  To  the  south 
and  southwest  are  the  San  Luis  hills.  The 
San  Juan,  in  the  west,  merges  in  the  north 
with  the  lofty,  legendary  Sangre  de  Cristo 
Range  which,  pushing  up  from  the  south, 
ushers  the  blood-red  sun  into  the  enclosed 
valley. 

The  valley  is  traversed  by  the  historic, 
winding  Rio  Grande  that  meanders  on 
through  New  Mexico  to  draw  an  irregular 
line  between  Texas  and  Mexico  before  mix- 
ing its  waters  with  the  Gulf,  1,800  miles 
from  its  source. 

At  one  time  the  valley  was  covered  by  a 
huge  lake  supplied  with  water  from  the  Rio 
Grande  River.  But  as  the  channel  of  the 
river  cut  deeper  and  deeper  into  the  rocky 
canyon  to  the  south  of  the  valley,  the  lake 
was  eventually  drained,  leaving  an  under- 
ground basin  of  water  that  stands  at  a  level 
of  approximately  three  feet  under  the  sur- 
face. This  underground  lake,  below  the 
roots  of  the  growing  plants,  makes  subirri- 
gation  possible.  The  water  table  is  raised 
or  lowered  by  diverting  waters  from  the 
Rio  Grande  river  out  over  the  smooth  sur- 
face of  the  valley  floor. 

"Can't  get  the  sub  up,"  is  an  expression 
heard  on  farms  during  a  dry  spring  or 
summer.  It  means  the  water  table  is  too 
low.  that  is,  too  far  below  the  surface  of 
the  ground,  and  even  though  an  effort  has 
made  to  recharge  the  ground-water  area, 
the  moisture  is  not  moving  by  capillary 
action  into  the  root  zone. 

The  water  table  rarely  exceeds  10  feet 
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The  "sub"  teas  just  right  and  resulted  in  this  big  potato  harvest. 


except  on  steep,  alluvial  slopes,  and  fans 
near  the  outer  edge  of  the  valley.  This 
shallow  ground  water  is  stored  in  a  porous 
fill  ranging  in  depth  from  10  to  90  feet  over 
a  floor  composed  mainly  of  silts,  clays, 
sands,  and  gravel. 

Whether  the  farmer  can  get  the  "sub  up" 
may  and  often  does  determine  the  difference 
between  a  successful  and  an  unsuccessful 
farming  season.  This  factor  is  important 
in  an  area  where  the  annual  rainfall  aver- 
ages only  6  to  9  inches,  and  the  growing 
period  is  short.  However,  once  in  a  great 
while  the  amount  of  rainfall  exceeds  the 
normal,  and  then  one  will  hear  the  com- 
plaint: "Can't  get  the  sub  down."  Even 
though  the  season  is  dry,  a  few  sudden  rains, 
supplementing  the  irrigation  water,  will  get 
the  sub  up  too  high  in  some  areas  and  this 
condition  may  prevail  during  potato  spray- 
ing. If  so,  the  tractor-sprayer  may  bog  and 
give  the  potato  bugs  a  chance  for  a  Roman 
holiday.  Not  only  tractors,  but  wagons, 
automobiles,  and  all  vehicles  bog  down  to 
their  hub-caps  while  the  "sub  is  up." 

The  sub  culture  in  the  San  Luis  Valley 
dates  from  the  middle  of  the  nineteenth 
century  when  the  first  permanent  agricul- 
tural settlements  were  established  in  the 
lower  section.  The  soil  structure,  grade, 
and  water  table  encouraged  the  practice  of 
subirrigation. 

The  common  method  of  subirrigating  is 
by  cutting  small  ditches  through  a  field,  the 
direction  corresponding  with  the  slope  or 
grade  of  the  land.  The  distance  between 
these  laterals  varies  from  100  to  300  feet, 
depending  on  the  structure  of  the  soil,  water 
available,  crop  grown,  and  similar  factors. 
Normally  about  one-fourth  to  one-half 
cubic  foot  of  water  per  second  is  run  down 
the  ditches.  Checks  of  dirt,  which  serve 
to  retard  the  flow  down  the  laterals  and 
cause  the  water  to  seep  out  below  the  surface 
of  the  field  to  build  up  the  sub,  are  placed  at 
frequent  intervals  in  the  ditches.  A  net- 


work of  covered  and  open  drains  prevents 
accumulation  of  excessive  salts  in  the  soil. 
These  drains  serve  a  dual  purpose  during 
dry  periods;  farmers  place  checks  in  them 
to  hold  up  the  sub,  and  recharge  the  ground 
water  areas.  Eventually  some  of  the  water 
returns  to  the  river,  or  as  in  the  farming 
area  north  of  Monte  Vista,  the  drains  termi- 
nate in  the  closed  basin  where  the  San  Luis 
lakes  are  replenished.  Unless  neighboring 
farms  correlate  their  operations,  some 
clashes  may  result,  for  the  water  table  is 
unconfined,  and  when  one  man  wants  the 
sub  up,  another  may  want  it  down. 

Efficient  farmers  often  maintain  test  holes 
on  their  farms  to  detect  quickly  the  rise  and 
fall  of  this  pulse  of  the  soil's  life  blood,  pro- 
ducing crops  to  sustain  the  valley's, 
economy. 

A  new  device  known  as  the  piezometer  is 
being  perfected,  which  can  be  thrust  into 
the  ground  to  measure  the  moisture  content 
of  the  soil.  It  should  be  popular  with 
valley  farmers  seeking  the  "sub." 

About  456,000  or  70  percent  of  the  total 
irrigated  acreage  of  the  valley  lies  in  the 
project  area  of  the  Bureau  of  Reclamation 
which  plans  to  provide  supplemental  irri- 
gation water  to  stabilize  its  agricultural 
economy. 

Subirrigation  is  practiced  on  about  half 
of  the  farming  area  each  year.  This  does 
not  necessarily  mean  that  the  same  plot  on 
a  farm  is  irrigated  each  year.  The  crop 
grown,  depth  of  water  table,  amount  of 
rainfall,  soil  structure — all  affect  the  farm- 
er's decision  as  to  his  choice  of  row,  corru- 
gated, flood,  or  subirrigation  method  for 
his  land.  The  latter  method  of  applying 
water  to  the  land  has  been  known  for  cen- 
turies. However,  it  has  been  practiced  in 
only  a  relatively  few  areas  in  the  United 
States  other  than  in  the  San  Luis  Valley. 

Advocates  of  subirrigation  say  this 
method  possesses  several  advantages  over 
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Reclamationists.  The  Bureau  has  advised 
the  chairman  of  the  Public  Lands  Commit- 
tee that  its  passage  would  advance  reclama- 
tion. 

Family-Sized    Farms 

The  other  major  legislative  controversy 
in  the  past  session  was  over  an  attempt  to 
repeal  for  three  projects  the  so-called  160- 
acre  law  and  family-sized  farm  principle, 
which  has  been  a  cornerstone  of  reclama- 
tion policy  since  reclamation  became  a  Fed- 
eral function  nearly  half  a  century  ago. 

That  bill  was  not  reported  out  of  com- 
mittee. 

While  differences  of  opinion  may  be  in- 
herent to  our  democratic  process,  on  these 
two  subjects  we  are  reaching  a  point  where 
it  appears  to  the  detriment  of  our  common 
interest  that  so  many  people  spend  so  much 
effort  and  money  on  these  two  endeavors 
each  year.  They  have  not  succeeded,  but 
they  have  exhausted  a  lot  of  Reclamation's 
time  which  could  be  better  spent  in  driving 
forward  the  work  you  want  done  and  which 
needs  to  be  done. 

Construction   Hurdles  Ahead 

And  that  leads  us  to  immediate  major 
problems  with  which  we  are  today  con- 
fronted. Most  of  you  have  had  some  per- 
sonal experience  in  the  last  couple  of  years 
in  some  type  of  construction,  building  a 
barn  or  remodeling  a  house  or  trying  to  buy 
and  install  a  piece  of  machinery.  You  know 
what  you  were  up  against.  Multiply  it  a  few 
million-fold  and  then  add  all  the  actions  re- 
quired of  irrigation  districts,  States,  and 
courts  that  precede  irrigation  construction, 
and  you  know  somewhat  of  Reclamation's 
i.i-k. 

Within  two  days  after  appropriations 
were  passed  in  July,  Reclamation  forces 
gathered  in  Salt  Lake  City  to  program  our 
work  in  accordance  with  the  expressed 
policy  of  Congress,  namely  to  drive  its  con- 
struction on  an  all-out  basis,  giving  that  re- 
quirement the  priority  over  all  other  en- 
deavor. We  are  going  to  use  the  Nation's 
money  just  as  economically,  effectively,  and 
efficiently  as  we  can  for  the  purposes  that 
you  and  the  Congress  provided  it.  To 
achieve  this  end  requires  a  minimum  eco- 
nomical rate  of  construction  and  not  drag- 
ging out  jobs  without  finishing  them. 

To  achieve  the  construction  program  we 
will  have  to  surmount  a  thousand  difficulties 
in  a  thousand  places.  In  just  a  few  in- 
stances it  will  bring  a  problem  buck  before 
you  and  the  Congress.  An  economical  con- 
struction program  will  probably  mean,  for 
example,  that  the  great  Grand  Coulee-Co- 
lumbia Basin  project,  the  Colorado-Big 
Thompson  project,  and  the  Davis  Dam  proj- 
ect will  go  broke,  as  far  as  available  con- 
struction funds  are  concerned,  well  before 
the  end  of  the  fiscal  year.  Some  other  proj- 
ects may  come  into  the  same  dilemma  if 


contractors  meet  their  schedules.  Before 
that  time  comes  we  will  report  the  situation 
to  Congress  and  ask  for  such  appropriations 
as  may  be  required.  Congress  will  then 
have  before  it  the  question  of  closing  down 
those  approved  projects  or  continuing  their 
construction  without  interruption. 

We  believe  that  is  the  intent  of  the  Con- 
gress and  just  what  it  wants  us  to  do.  No 
deficiencies  have  or  will  be  made  by  the 
Congress.  We  know  the  cost  of  closing  proj  - 
ects  because  we  were  required  to  do  so  in 
war  years.  But  it  is  unjustifiable  waste  that 
increases  total  costs  eventually  to  be  repaid 
by  water  users  to  deliberately  slow  down 
construction  so  that  it  drags  on  with  con- 
tinuing nonproductive  overhead.  The  ben- 
efits in  the  form  of  water  and  power  would 
be  denied  to  the  extent  of  such  a  willful 
slowdown  just  as  repayment  would  also  be 
denied  the  Government. 

Year's  Record  Decisive 

This  has  been  a  decisive  year  for  Rec- 
lamation. We  have  opened  40,607  acres  of 
irrigated  public  land  on  10  projects  for  set- 
tlement by  veterans. 

Our  projects  with  good  times  have  done 
better  than  in  the  past  in  meeting  their 
financial  obligations.  Some  delinquencies 
have  been  cured,  and  the  record  today 
shows  that  97.6  percent  of  payments  due 
have  been  made  on  time.  The  Bureau  hon- 
ors the  good  faith  of  the  number  of  com- 
munities which  voluntarily  increased  their 
payment  contracts  to  accord  with  increased 
costs.  But,  as  a  practical  point,  Congress 
honors  that  type  of  partnership  when  proj- 
ect appropriation  time  comes  around. 

The  present  law  requires  full  repayment 
without  interest  of  the  Federal  investment 
in  irrigation  within  40  years  with  a  discre- 
tionary additional  10-year  development  pe- 
riod. 

The  general  practice  in  both  private  and 
public  financing  since  the  40-year  limitation 
was  written  has  been  to  allow  longer  periods 
of  repayment  with  full  repayment  still  re- 
quired but  smaller  annual  payments,  within 
the  irrigators'  ability  to  earn,  stretched  out 
over  a  lengthier  period. 

The  Congress  itself  has  been  recognizing 
this  situation  with  increasing  frequency  in 
the  past  few  years,  and  in  the  last  few 
months  has  passed  individual  acts  approv- 
ing specific  Reclamation  projects  with  up 
to  68-  and  69-year  interest-free  repayment 
periods.  A  proposal  certainly  will  be  made 
in  the  next  session  of  Congress  to  extend 
the  repayment  period  up  to  70  years  without 
a  development  period.  The  Bureau  will 
favor  that  proposal.  If  Congress  approves, 
this  will  be  another  stride  forward  in  our 
program  of  lilwrali/.ation  of  the  reclama- 
tion laws  and  bringing  them  up  to  date. 

Those  are  our  hope*.  But  to  achieve  all 
tlic.e  tiling-,  reclamation  must  get  off  the 
merry-go-round  of  a  "giddap  and  whoa" 

»i  llc.lllle. 

While  it  is  inevitable  that  each  shift  in 
the  world  kaleidoscope  reflects  on  Reclama- 
tion and  that  each  Congress,  by  appropriate 


action,  refixes  Reclamation  schedules  in  the 
light  of  its  latest  estimate  of  comparative 
needs,  reclamation  must  win  for  itself  a 
minimum  firm  program  base  that  the  West 
can  rely  upon  in  scheduling  its  work  intelli- 
gently at  least  6  years  in  advance. 


Precast  Caiinl  Linings 

(Continued f rum  page  134) 

were  placed  in  transverse  rows  along  the 
lennili  of  the  canal.  In  placing  the  smaller 
blocks  it  was  found  more  desirable  to  round 
the  canal  bottom  to  obtain  the  optimum 
support  for  the  interlocking  joints  of  these 
blocks. 

The  conclusions  reached  as  a  result  of 
this  experiment  in  the  lower  cost  canal-lin- 
ing program  may  be  summed  up  as  follows: 

1.  Precast  blocks  of  these  types  require 
a  much  more  exact  subgrade  than  some 
other  types  of  linings. 

2.  It   will   be  necessary   to   use   special 
curved  blocks  or  some  other  type  of  lining 
in  curved  sections  of  canals. 

3.  The  precast  block  lining  presents  a 
firm  surface  of  suitable  hydraulic  proper- 
ties  and   is  apparently   resistant   to   weed 
damage  and  erosion. 

4.  The  scale  of  this  experiment  did  not 
permit  satisfactory  cost  conclusions  to  be 
drawn.     • 


Twenty-Three  Years  Ago    .  .  . 

FACT  FINDERS  SAID:  The  Reclama- 
tion Record,  now  the  New  Reclama- 
tion Era,  should  adopt  a  more  definite 
policy  of  being  a  practical  aid  to  the 
farmer  and  should  be  made  the  most 
attractive  and  valuable  journal  enter- 
ing the  homes  of  the  water  users. 

From  A  Report  submitted  to  the  Secre- 
tary of  the  Interior  by  the  Committee 
of  Special  Advisers  on  Reclamation, 
April  21, 1924. 


Fort  Peck  Generator 

The  Office  of  the  Commissioner  of  Rec- 
lamation is  making  a  strong  justification  to 
the  Chief  of  Engineers  to  support  the  in- 
stallation of  the  third  generating  unit  in  the 
Fort  Peck  power  plant.  The  additional 
power  is  reouired  to  meet  both  present  and 
immediate  future  power  needs  of  the  area. 


I  TAII-.S   "Watrr  «  ourt»" 


1  1  "iiriri  in  •/  /r»rti  i 
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It  was  as  late  as  1880  before  Utah  passed 
a  general  territorial  irrigation  statute.  The 
principle  of  beneficial  use  and  other  funda- 
mental principles  of  water  law  which  dexel- 
..|x-il  from  ru»tom  and  necessity  in  the  Mor- 
in.  in  1  1  immunities  and  elsewhere  in  the 
arid  Wi-M  were  included  in  the  early  stat- 
utes. and  are  Mill  the  ba-i-  <>f  I  lie  State  law. 
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Coachella  Contract  Draft  OK'd 

On  September  5,  Assistant  Secretary 
Warne  approved  the  draft  of  the  Coachella 
Valley  County  water  district  repayment  con- 
tract for  the  distribution  system  and  ap- 
purtenant flood-protective  works.  The 
draft  has  now  been  returned  to  the  district 
for  execution.  The  contract  will  provide  for 
carrying  to  completion  the  Main  ( All-Amer- 
icanj  Canal  to  the  Coachella  Valley  which 
will  result  in  the  total  irrigation  of  75,000 
acres  of  land  instead  of  20,000  now  irri- 
gated by  a  pumping  system. 

Large  Dams  Conference  Papers 
Requested 

The  United  States  Committee  on  Large 
Dams,  of  which  Commissioner  Michael  W. 
Straus  is  Chairman,  has  announced  the  sub- 
jects of  the  technical  papers  for  discussion 
at  the  Third  International  Conference  on 
Large  Dams,  to  be  held  at  Stockholm, 
Sweden,  from  June  10  through  17,  1948. 
The  following  papers  were  announced  dur- 
ing the  executive  meeting  of  the  Interna- 
tional Commission  at  the  Hague  early  in 
September: 

•  Uplift  on  dams  and  uplift  stresses. 

•  Research  instrumentation  and  results  in 
measuring  stresses  and  strains  in  con- 
crete and  earth  dams. 

•  Methods  of  controlling  piping  in  earth 
dams. 

•  Experience   resulting   from   the   testing 
and    use    of   special    cements    in    large 
structures. 

Engineers  are  requested  to  submit  their 
papers  through  Chairman  Straus  and  are 
urged  to  do  so  by  the  earliest  possible  date, 
but  in  no  instance  later  than  December  1, 
1947. 

John  C.  Page  Retires  From  Reclama- 
tion Duty 

After  36  years  of  western  reclamation 
service,  John  C.  Page,  60,  engineer  and 
onetime  Commissioner  of  Reclamation,  will 
retire  from  the  Federal  service  on  October 
31. 

In  approving  the  request  for  retirement, 
Commissioner  of  Reclamation  Michael  W. 
Straus  asked  Mr.  Page  to  serve  as  consultant 
from  time  to  time  on  reclamation  problems, 
and  added:  "It  will  be  most  gratifying  to 
me  and  to  other  members  of  the  staff  to  be 
able  to  profit  from  your  counsel." 

Mr.  Page  indicated  that  he  would  serve 
when  called  upon  as  consultant.  Since 
August  1943,  he  has  been  a  full-time  con- 


sulting engineer  at  Denver,  and  has  worked 
in  part  on  completion  of  the  Colorado  River 
Basin  Report  and  on  preliminary  studies 
of  the  Central  Arizona  project. 

He  served  as  Commissioner  of  Reclama- 
tion from  January  1937  until  June  1943, 
when  he  resigned  upon  advice  of  his  physi- 
cian because  of  ill  health.  After  a  rest,  he 
resumed  active  duty  as  consulting  engineer. 

"The  service  Mr.  Page  has  given  to  Rec- 
lamation has  been  marked  by  a  deep  love 
of  the  West  and  conscientious  interest  in 
development  and  reclamation  of  land  and 
water  resources  there,"  Mr.  Straus  said. 
"His  career,  which  took  Mr.  Page  from 
surveyman  to  Commissioner,  coincides  with 
all  but  the  first  9  years  of  the  history  of 
Federal  reclamation.  He  has  grown  with 
the  Bureau  of  Reclamation,  and  has  con- 
tributed in  a  conspicuous  way  to  the  de- 
velopment of  our  western  resources.  I  am 
happy  that  we  will  not  completely  lose  his 
experience  and  knowledge  by  his  retire- 
ment from  active  service." 

During  his  term  as  Commissioner,  the 
Bureau  of  Reclamation  was  engaged  in  a 
large  construction  and  development  pro- 
gram which  added  thousands  of  acres  to 
irrigated  farm  lands  and  witnessed  the  con- 
struction of  some  of  the  largest  reclama- 
tion hydroelectric  power  plants.  Among 
important  construction  was  the  construc- 
tion of  Grand  Coulee  Dam  in  the  Columbia 
Basin,  which  during  the  war  was  a  funda- 
mental factor  in  the  Pacific  Northwest's  war 
production,  the  completion  of  Imperial  and 
Parker  Dams  on  the  Colorado  River,  the 
Bartlett  Dam  in  Arizona,  the  Seminoe  and 
Alcova  Dams  in  Wyoming,  Alamogordo 
and  Cabal lo  Dams  in  New  Mexico,  and 
Marshall  Ford  Dam  in  Texas.  Studies 
which  ultimately  led  to  congressional  au- 
thorization of  the  Missouri  Basin  project 
were  started. 

During  the  early  war  years,  he  was  en- 
gaged in  accelerating  the  aspects  of  recla- 
mation projects  vital  to  munitions  produc- 
tion and  maintenance  of  the  food  supply. 
The  strain  was  such  that  with  health  im- 
paired, he  felt  compelled  to  resign. 

Basic  Magnesium  Power  Supply 

The  Senate  War  Investigating  Commit- 
tee held  hearings  at  Las  Vegas,  Nev.,  on 
August  21  and  22  to  attempt  to  develop 
a  power  supply  to  keep  the  facilities  in 
operation. 

It  was  pointed  out  that  the  Boulder  Can- 


yon power  contracts  contained  restrictions 
that  made  delivery  from  the  Hoover  Dam 
power  plant  exceedingly  difficult.  Senator 
George  W.  Malone  of  Nevada  suggested 
installation  of  an  extra  generator  at  Hoover 
Dam  and  use  of  the  Davis  Dam  power 
plant. 

The  State  of  Nevada  has  proposed  tak- 
ing over  the  facilities  at  Basic  Magnesium 
including  230-kilovolt  transmission  and  bus 
structures  and  three  banks  of  75,000-kilo- 
volt-ampere  transformers.  Senator  Malone 
urged  that  the  facilities  be  turned  over  to 
the  Bureau  of  Reclamation  instead  and  all 
power-supply  arrangements  made  with  that 
agency. 

Intensified  Canal-Lining  Program 

Procedures  for  an  energetic  attack  on 
canal-lining  problems  over  a  broader  front, 
were  approved  by  Commissioner  Straus, 
September  17. 

The  Bureau  of  Reclamation  has  been  con- 
ducting surveys  and  research  as  to  low-cost 
canal  linings,  and  during  fiscal  year  1948 
greater  emphasis  will  be  placed  on  the  prob- 
lems of  the  smaller  canals  and  laterals  with 
more  test  sections  on  operating  projects  and 
greater  participation  by  field  personnel. 

The  regional  programs  and  the  recom- 
mendations of  the  Chief  Engineer  provide 
for  an  estimated  expenditure  totalling  $355,- 
600.  The  1947  allotments  for  canal-lining 
work  amounted  to  $650,000  but  less  than 
$250,000  of  these  funds  were  obligated  by 
the  end  of  the  fiscal  year. 

The  program  will  be  coordinated  by  the 
Branch  of  Operation  and  Maintenance  in 
cooperation  with  the  Chief  Engineer. 

An  intensified  approach  to  many  of  the 
problems  encountered  on  the  older  operat- 
ing projects  is  growing  in  importance  in 
view  of  the  anticipated  rise  of  similar  prob- 
lems on  many  new  projects,  particularly  in 
the  Missouri  Basin.  During  fiscal  year  1947 
noteworthy  equipment  for  placing  sections 
of  plastic  soil  cement  lining  was  developed 
on  the  W.  C.  Austin  project,  and  a  rotary 
packer  on  the  Gila  project. 

It  is  expected  that  fiscal  year  1948  will 
see  study  and  testing  of  vibratory  impact 
equipment,  seepage  measurement  devices, 
Bentonites  and  soils,  asphalt  membranes 
and  asphaltic  concrete,  soil  cement,  pneu- 
matically applied  mortars,  nonreinforced 
Portland  cement  concrete,  hydraulic  lime 
concrete,  precast  concrete  blocks,  and 
various  plastics. 
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Engineers  Needed! 

In  order  to  keep  western  reclamation  work 
rolling  at  the  pace  prescribed  by  the  Con- 
gress, the  Bureau  of  Reclamation  needs 
more  rncini-fr-. 

Men  who  are  trained  and  experienced  in 
the  ili'-i-n  of  dams,  irrigation  canal*,  power- 
plant*,  transmission  lines  and  equipment, 
roads,  railroads,  bridges,  steel  and  concrete 
structures  and  drainage  works,  are  urged  to 
submit  application*  for  Federal  employment 
(Form  57)  to  the  Chief,  Personnel  Field 
Office,  Bureau  of  Reclamation,  Denver  Fed- 
eral Center,  Denver,  Colo. 

Engineer*  are  needed  in  the  office  of  the 
i  In.  I  Engineer  in  Denver  and  in  29  field 
design  ollico  throughout  the  17  Wi-i.  in 
State*.  Chief  Engineer  Walker  R.  Young 
slate*  that  through  the  facilities  of  the 
Branch  of  Design  and  Construction  at  Den- 
ver he  can  offer  young  engineers  an  oppor- 
tunity to  learn  the  principles  and  practices 
of  reclamation  engineering  and  a  chance  for 
a  worthwhile  career  in  the  Federal  Gov- 
ernment. 

These  engineering  positions  pay  from 
$2,644.80  to  $4,149.60  to  start.  While 
working  and  contributing  to  the  success  of 
the  current  program,  each  engineer  is  given 
the  opportunity  to  specialize  and  to  learn 
the  broad  objectives  of  reclamation  work  for 
future  promotion. 

Throughout  the  Missouri  River  Basin 
field  engineers  are  needed.  Thirteen  new 
dams  are  now  being  started,  4  others  are 
under  construction.  On  these  projects,  lo- 
cated in  the  Stales  of  Montana,  Wyoming, 
North  Dakota,  South  Dakota,  Colorado,  Ne- 
braska, and  Kansas,  field  engineers  can 
apply  their  theory  and  knowledge  to  actual 
i  iin-iriii  linn.  'I  In-  v.iirl»  i-  liiiril  .mil  llir  li»- 
ing  conditions  for  families  are  temporary 
in  some  cases,  but  there  is  opportunity  for 
engineer*  to  gel  the  practical  experience 
they  neeil  in  nnlrr  lo  qualify  for  the  In  in  r 
position*  that  lie  ahead  for  those  who  win 
their  way  up  the  ladder  of  succeiw. 

Those  desiring  In  work  on  the  Missouri 
River  Ba«in  project  should  send  their  ap- 
plications directly  lo  the  Regional  Director, 
Region  6,  Hillings,  Mont.,  and  lo  the  Re- 
gional Director,  Region  7,  Customhouse, 
Denver,  Colo. 

People  who  possess  civil  service  status  and 
•re  eligible  for  reinstatement  may  be  given 
permanent  appointments.  Those  who  arc 
presently  employed  by  the  Federal  Govern- 
ment may  be  transferred  at  Government  ex- 
pense, provided  the  transfer  is  not  for  the 
convenience  nf  the  employee.  Those  v«lin 
do  not  possess  civil  service  status  should  ap- 
ply to  the  Central  Board  of  United  States 
(  i>il  •»!•!•»  ire  I  \.iiiiini  i -.  linn  .MI  of  Reclama- 
tion, Denver  Federal  Center,  Denver,  I  ..I.... 
for  information  concerning  civil  service  ex- 
amination*. At  the  JIM  -•  MI  lime,  temporary 
appointments  pending  establishment  of  civil 
service  registers,  are  being  given  to  engineers 
who  will  have  lo  pass  civil  service  examina- 
tions subsequently. 

If  you  are  an  engineer  and  you  would  like 
lo  lake  part  in  the  design  and  construction 
of  wr-i.in  ii .  l.un.ilion  project*,  send  your 
application  for  Federal  employ  mcnl  lo  llir 

il>.. >•     in.  nil. .H4  . 1   oflirilll-  or  l«.  ill.     I',  .-..mi.  I 
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Transmountain  Water 

(Continued  from  pug*  M2) 

With  this  increased  amount  of  water  be- 
coming available,  the  principle  limiting 
factor  in  maximum  crop  production  will  be 
the  fertility  of  the  soil.  The  present  genera- 
tion will  be  judged  not  so  much  by  the 
construction  of  this  project  as  by  the  use 
that  is  made  of  the  water  and  the  condition 
of  the  land  we  hand  on  to  posterity. 

This  increased  supply  of  water  from  the 
western  slope  was  intended  to  supplement 
the  limited  quantity  from  the  regular  stream 
flow.  If  this  conception  of  its  use  is  carried 
out,  it  will  fulfill  the  hopes  of  its  sponsors 
and  bring  the  returns  necessary  for  the 
liquidation  of  its  enormous  cost.  Only  by 
such  intelligent  use  can  we  keep  faith  with 
those  who  have  conceived  this  gigantic 
enterprise  and  carried  it  through  success- 
fully. 

• 

The  above  article  was  reprinted  from  the 
July-August  issue  of  "Through  the  Leaves" 
with  the  kind  permission  of  the  publishers, 
the  Great  Western  Sugar  Co.,  Denver,  Colo. 


The  largest  hydroelectric  generators  in 
the  world  are  located  in  the  Bureau's 
power-house  at  Grand  Coulee  Dam,  Wash. 
These  generators  have  a  capacity  of  108,000 
kilowatts. 


Getting   lh«>  Sub   I'p 

(Continued  from  pmfe  US) 

the  other  practices  because  there  is  less 
water  lost  by  evaporation,  there  is  relatively 
no  loss  of  plant  nutrients  such  as  occurs  in 
the  more  pervious  soils  when  flooded,  and 
labor  costs  are  lower. 

The  sub  culture  permeates  all  phases  of 
valley  life,  even  that  gala  event,  the  Ski-Hi 
Stampede,  held  annually  at  Monte  Vista. 
During  3  crowded  days  of  festivities,  high- 
lighted by  a  rodeo,  the  sub  really  rises! 
"My  boss  shore's  got  the  sub  up!"  says  a 
cowboy  as  he  swings  off  his  sweating  horse. 

A  farmer  meets  his  neighbor  and  asks 
"How's  the  sub  this  morning?"  The  reply 
may  be,  "Well,  I'm  having  trouble  with 
that  south  eighty.  I  have  been  pourin* 
water  into  it  but  don't  seem  able  to  get  the 
sub  up." 

It  is  a  common  topic  around  the  dinner 
table,  on  country  roads,  along  streets  in 
towns,  during  farm  meetings,  and  at  social 
affairs.  The  use  of  this  word  (it  is  no 
longer  just  a  prefix  in  this  locality),  with 
all  of  its  attendant  significance,  has  pro- 
duced a  common  denominator  in  the  !i\<'-. 
speech,  and  thinking  of  the  valley  farmers. 

Thus  the  subirrigation  practice  is  carried 
over  into  the  various  aspects  of  life  in  the 
San  Luis  Valley  and  has  become  a  definite 
part  of  its  cultural  pattern.  • 


OKLAHOMA 

Short-Grass  Salvation 

In  the  short-grass  country  of  southwest  Oklahoma,  the  normal  pattern  of  weather 
is  a  cruel  one  for  farmers:  too  much  rain  at  spring-planting  time,  drought  in  the 
growing  season,  rain  again  for  the  harvest.  Year  after  year,  cotton,  maize  and 
alfalfa  crops  have  either  been  washed  out  by  floods  or  ruinously  parched. 

This  year's  weather  was  as  bad  as  any  since  the  Dust  Bowl  days  of  the  '30s.  No 
rain  had  fallen,  to  speak  of,  all  summer.  But  last  week,  instead  of  gloom,  there  was 
jubilation  in  the  short-grass  country.  A  $12,000,000  Federal  Reclamation  project 
was  formally  opened,  promising  an  end,  at  last,  to  floods  and  drought  for  50.000 
acres  of  prairie  farmland. 

At  Altus  (population  8,593),  the  seat  of  Jackson  County,  there  were  3  days  of 
festivities — a  banquet,  parades,  fireworks.  The  big  event  was  dedication  of  a  new 
100-foot  dam  across  the  North  Fork  of  the  famed  Red  River. 

On  Dedication  Day  the  temperature  stood  at  110°  in  the  shade — and  all  the  shade 
the  crowd  had  was  a  few  parasols  and  newspapers.  Visiting  bigwigs — including 
Interior  Secretary  "Cap"  Krug  and  Gov.  Roy  Turner — were  little  better  off  under  the 
sheet-iron  roofing  of  their  bunting-decked  stand. 

But  to  short-grass  farmers,  enduring  the  heat  and  2  hours  of  apeechmaking  was  no 
great  price  to  pay  for  the  spectacle  before  their  eyes.  Above  the  dam  lay  a  turquoise 
lake.  Below  it,  through  a  creek-bed  ordinarily  dry  at  this  time  of  year,  tumbled  a 
stream  of  water,  enough  to  feed  340  mile*  <>f  irrigation  canals  and  ditches. 

What  this  water  meant,  the  farmers  had  already  learned.  Last  year,  510  acres 
on  11  farms  were  irrigated.  Their  average  return,  mainly  from  cotton,  was  $130 
an  acre,  versus  $22  an  acre  for  nonirrigated  land.  This  year,  3,200  acres  on  60 
farms  have  been  irrigated.  <  >n  tlu-*<-  lands,  cotton  now  stood  5  feet  high  and  loaded 
with  bolls.  On  nonirrigated  land,  it  was  only  2  feet  high  and  barely  worth  picking. 

Secretary  Krug  voiced  the  obvious  moral:  a  nation  which  is  endeavoring  to 
rehabilitate  the  world  could  use  more  reclamation  projects  like  the  one  at  Altus. 

• 

The  above  article  was  reprinted  from  TlME  magazine.  September  15,  1947,  with  the 
kind  permission  of  the  publishers. 
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This  Christmas  gift  will  be  a  year-round  reminder  of  your  thought- 
fulness  and  will  furnish  the  recipient  with  a  monthly  summary  of 
the  latest  developments  in  reclamation  activities. 

The  annual  rates  are  $1  for  regular  subscribers,  50  cents  to 
members  of  water  users'  associations,  and  $1.50  for  persons  living 
outside  the  United  States  and  Canada. 

Date   _ 

THE  COMMISSIONER, 
Bureau  of  Reclamation, 
U.  S.  Department  of  the  Interior, 
Washington  25,  D.  C. 

Sir:    Please   send   certificate  and  the  Reclamation   Era   for 

year(s)  to: 

Name 

Address  _ . 


The  above  is  member  of 


(Water    users'    association) 


Address 

Please  send  receipt  to  me : 

Name_- 


This    certificate    will    accompany    the    first    copy    of    the   Era   which 
your  friend  receives. 


DON'T  DELAY— MAIL  IT  TODAY! 


Address 


I  enclose  a  check  (       )  or  money  order  (       )  for  $- 
out  to  the  TREASURER  OF  THE  UNITED  STATES. 


made 


NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During;  September  1917 


*T 

Ploietl 

date 

Dearripiioa  of  work  or  material 

Contractor**  name  and  addreea 

Contract 
amount 

1812 

Miaaauri   Ba«n     Korlr..    «  to 

Sept.    4 

Control  board  for  Rorte*  power  plant,  M-hedule  1 

General   Kteclrn-   (   <>  .    Driver.  Co4o 

(34,964.00 

1812 

- 

One  a.  r.  di-lrihulion  Itoard.   I  d.  •  .  oaitrot  and  diitrihution  board,  and  2 

/IN-.  ..  Kleilrit  .<!  IV-nlu.  t-.  Lo«  Anrrlrv  Calif 

r  ".  "  •" 

1812 

do 

Sept.  12 

mot  or  -re  iterator  »el»  for  Korfr.  j«,v*.r  plant.  *.  hedule  2. 

Standard  TranaCormer  Co..  Warren    Ohio 

; 

Columbia  Ba«n.  «  ..-I, 

«e|.I     I'l 

i  hir   6.  (MM)  7.5UO   kilovolt.umpere    trannformrr    (»r    Grand    Coulee    power 

••;  r.-j  M.I 

ISS4 

1866 

1866 

Boiw.  Idaho 
\l..-Hiri   Baain—  Kortea    »>.. 

do 

Sept.  15 
Sept.    2 

Sept.    2 

plant, 
Two  l.ttitr  rilv    %.iKr»  for  Ander-von  r«nrh  power  plant 
Three  hi.*  follower  «ale->  with  hydraulic  h«>i-i».  gate  hangera  for  kortr* 
l>owrr  plant,  item  1. 
Three  control*  for  ring-follower  fate*  for  Kortr*.  powrr  plant,  item  2 

Baldwin  1  ...  ..ni.,in  r  M  tn-t.-,  Kdd%»tone.  Pa 
".  illamette  Iron  &  Strel  Co..  I'ortland.  Oreg  

•il.iiMi..m 
131.066.00 

. 

Columbia  Ba.in.  »  a-li 

Sept.  IS 

'HI  u~0  OO 

1872 
I87S 

I8T9 

CohuJbia  Baain.  »  a-h 
DaviaDaam.Ara.-Nrt 

do 
Sept.    8 

Sept.  22 

unit*  Kl.  K2.  and   K...  *«-hr.lule   1. 
(»ne    1'i-ion  rrtoKinr  i-ranr  f.>r    VX  ickiup  Dam  i»ultrl   *«irk* 
Replacement    |..iri-    for   circuit    l.ri-.tk-  r-,    and   current    Irannformer*    for 

t.r.uiil  l  1.1  it.-.-  -Milchyard. 
1  r.iii-f..nu.T-    and    circuit    breaker*    for    Phocni*    -nl,-t.(ii..n.     -.  li.-.lnl.  - 

M..r-   <    r   BM   .\     M...-1    <    ...    I'hd  i.trl|.h..i      Pa.   .   , 

General  Fleclric  Co.,  Denver.  Colo 

do  

10.116.00 

IN.700.00 

2"7  1 

1879 

.lo 

do   .. 

1  ami    1 
|)i-  ..IHH-.  hue    .Min  hr.   and   lifthtninc   .irr.--t.-r-   for   l*hocnix   tabulation. 

'.>    ....   i| 

1881 

Sept.  12 

•chediileit   1  4t«l   *.. 
Three  3.333  kilovolt-ampere   tran»former*  for  Germ*  i>uh*talM!n,  nched  - 

.1.. 

59  46800 

1881 
1881 

mi—ion  line*  unit.  Neliranka. 
.1., 

,)-, 

do.... 
do... 

i   ir.-nit   breaker*  and  current   transformer*  for  (.rrin:-  nubttation.  M-hed- 
.,!.--  2  and   1 
\  t.  •  <  tin.    -u  'i<  hr-  fur  (  .rring  •tit  hot  at  ion.  arhcdule  3 

\lli--<JialiitfT->  Mff.  Co..  IVmer,  <^»lo 
1  !<-i  Irn-  l*<i%*fr   h  >|iii|iitirnt 

66.37S.80 

1889 
1889 

kendriek.  *'».. 

.lo 

-Sept.  17 
do 

1  our     .">.IMM)     kilovult-ani|>ere     trannftirmerit     for     (1  he  \enne     Mi|.->t.iii»n. 
•cbedule  1. 
One    15.000    kilovolt  -ampere    transformer.    15    current    and    2    potential 

nardino,  Calif. 

\\t--tin-hiin"*-    I'.l.-i  irir   (   or|.  .    Drnttr.   (..!.. 

Alli^Chalmer*  Mfp.  Co..  Denver.  Colo 

MjHtM 

1809 

do 

Sept.  10 

tr.t  it-fin  HUT-,  fur  *  'lir->  .-inic  fttibxtalion.  i>clt«4lulei«  2  and  7. 

M  818  00 

1889 
1893 

1894 
I89S 

1S99 

1  .    l 

.1"    . 
Davta  Dam.  Art*.    Nrv 

Boiae   Payetle.  Idaho 
Hi..  Grande.   N.    Me* 

H  .  (1.    \n-tiii.  Ok  la 
DavU  Dam.  Aril.    Nr» 

Sept.  26 
Sept.    4 

-e,,l.  11 
>ept.  17 

Sept.  16 
Sept.  17 

DiM-onnei-tinK  Hwitchen  for  Clieyennc  and  Casper  f>ub»talion»,  -i  !i«-.lul<  - 
1.   "..  ati.l  '.. 
1  )i-.  ..nun  tinir    -uit.hr.   for   TucMin  and    I'hoeniK   »ul>r>talimi».   xrhedulen 
1.  2.  and  3. 
Outlet  imw  for  Caficade  Dam  outlet  work*.    .  . 
Lightning   arrertier*>.   itmi<in<l    nn-ii-r-.   watt-hour   rnetern   for   Alamorordo 
.ind  HollvMiMxl  Hiih*tati<mti.  *achedule*i  1,  3.  ami   V 
Con*)lruction  of  earthwork  ami  Mtruriurr<*  for  Altui*  UteraU  21.5  anil  21.7 
and  -ul.liiiT  il- 

Railway  &   Itxlti-trixl  Knyineering  Co.,  Greenii- 
burtr.  Pa. 
General  Klerlrii-  Co.,  Denver.  (  !«du  

Independent    Ir-.n   \\i.rk-.  O.klaml.  C.alif 

General   1  !••<  !rn    (  '.->  .  |)<  ii\cr.  Colo 

Stamey  (  :i.n-tru.  ii,m  Co..    Mm-.  ok,L« 

12.712.48 
«.739.19 

II.  I'M  (HI 

430.16S.OO 

1  10.1100.00 

1906 

Sept.  26 

\\   .-l-lr-.l     |.l,lt.---lr.-|     i>iphoil,     |r«-ll     KtOck.    <l  I'M  ll.ir  jir     |>l|if     illld     bloW-olT     |'t|" 

I'r-.M.   1  ,,uii.fr\    .mil   M...-htiir  (.»..  Pro\o.  1  lah 

I17.7I2.2S 

for  Jordan  Narrown  pumpinn  ulanl  and  -i|.li..n-. 

W,o. 

231+25.02  to   113+69.25.  lateral*  Kl  lo  R-15-11  and   It   2f»  t..  H    H 

1919 

do 

Sept.  30 

lii.|.-|.«  n.i.-ri!     Iron    \\.-rk-.    Oakt.niil     ('alif 

in  HI  mi 

1920 

•in   Can;  on  Kerry. 
Mont. 

Sept.  16 
Sept.  19 

<  ion-Inn  IK.II    of   r.irttiwiirk.    utriirl  urcn.    anil    -urf.n  IIIK    fur    retocatimi    ..f 
county  roadn  at  Canyon  Kerry  Dam. 

1  i  i  Cou-tni.  ti..ii  C,,..  Great    1  ..II-.   Mont 
General  Klectric  Co..  Denver.  Coin 

;i^.ll39.SO 

1  1  VII  Ml 

Construction  and  Supplies  for  Which  Bids  Will  He  Invited  During  November  1917 


Boue-Pa;eiie.  Idaho 
Do 

II.  —  .  Idaho.  . 
lloulder  Cant..,..  Sr. 

Onlral  Valler.  Calif 
II.. 
IK, 

II  . 
ll....l.|rr  (  >.,,,.„    \H.\mer>.n  (jnal.   I  jl.f 

II.. 


Oa>. 


Hlf 


|  —  HI.   ( 


D*. 

S: 


D..  i. 


. 

Mam.il.TU.  MM.  Or-i   •  jbf 
-H«i 
Do 

Mkamrl 


Dneription  of  work  or  material 


.    I,  or... .1.1.     N,  I- 


O>n»lruclion  of  earlbwork  anil  -tru«  inr*--  for  ••  nul  Hollow  waoteway. 

(  ou.lriK  IIOTI  t>f  rairthnork  Jitd  -.tru«  lnrr«  fi>r   Dillon  Creek  wanlew«>. 

(*enerali»r  |irotrrii\i*  n|iiiprnenl  for   \nder*>on  Kanch  Dam  {Mtwer  plant. 

f  iiriit-lniiE  .ind  iimlaMinit  o  mil*--  of  12-  and  I  t-inch  dianflrr  hiy  h-|»re»u>ure  »trcl  pi|*e.  and  erection  of  ".(l.)MM)   ami  2.4KK).OOO.yall«m  »(orape 

I. ink-   lir.ir   Ht.ol. Iff   1    H  \ 

(   ..n-iriM  ri...,  of  earthwork..  Inniir.  .-ri.l  -tru.  lurr.  for   1  l.'>  mile*  of  I  ri.iril    K.rn  Canal, 
*  »iniirin-iMin  of  earthwork.  liniii(.  and  *>tructure*  fi»r   I  *.'•  uulr-  of  I  >rltN-\1rndota  Onal. 
(  ..n-tr.H  II..M  of  earthwork,  limn*,  and  Mruclureii  far  17.2  mile*  of  r'riunl-Kern  Canal. 

l  itl  .in  >nl   hr*-.ikrr«.    diMiititH-clinr;  -witrhr*>.  in-triinirnl    tr.in.for  rnrr«.  lichtninc    *»rrr.trf»  for  Trary  •witchyard  and  K.Uerta  Pubat«lin«. 
>f  oiru.'turr.  for  ili-.tril.ui i.xi  -» -trm-  in  Ka»l  Thermal  and  North  Indio  area*,  dwrbella  Diviaioo. 


t  oti-rri 


I  ..n-tr.H  I...M  of  wa-trwa>«  NIM.  2  antl  3  for  Hood  pmtrrtive  wnrka,  CoccbrtU  Uiyiaton. 

<  .',-cr,(.   I...,.    ..I    .'  ......  I.  -    ..(     II    .    kil.....lf    U.it  ......  .....  ,,    l.t..     )...rn    C.r.-.-lr»    4..    I  ..».-!.•  n.l.    ^    ..I-. 

t  ..n-ii  .i.  II..M  of  earthwork,  linini.  and  -inn  lurr.  fur  10  mile*  of  Horftrtooth  Feeder  Canal,  in*  hiding  a  diverMon  dam  on  Hi«   I  iM>nti»«.n 

Hixrr.  A    l-inilr  tiniiK-l,   11!  rfinrrele  upbon*.  1  aleel  M|>|M>II. 

(»ranbv  (mni|Hiin  pUnt. 

<  li*-r»  iMMird  and  ilr«k  for  <.r.irnl  (Loulee  left  |M>werhou*e. 
Mam  rttntrol  Ivoard  and  terminal  board  extrnMon.  gra|>h.r  I-.  .t.l    and  unnioiinlrd   »wilrhUMird  equipment   fur  left   iMiwerhouM1.  Cra»d 

Coulee. 

Station  aBTvic*  au^diarr  equipment  lot  Grand  Cxwlee  riiht  power  plant. 
(.able  fnr  Ik  rircmU  far  the  Crand  i'^ulem  power  plant  2.10-kilotoll  .wilrhv  «r,l.. 
Deictnc  ro*>lor-renerator  Mt«  for  Grand  Coulee  power  plant. 
GoMrwlor.)  few  unii*  K  t.  H  •    4ml  If',  (.rand  (xuilro  power  plant. 
i  ..i,.ir.i.  l.-rd  of  Kl  mile*  .if  210-kilotolt  tran*miMMin  line  from  Daviii  Darn  to  I'arker  Uam;  »teel  >trurlur«*  and  towcrm, 

<  i.ii-iru<  tton  of  five  22-font  diamvler,  wrWed-pUl.*  -trel  petMtocka. 

•  f   \d«rn*  Ml  ruliH  -frrt-prr.«erond  rowrrle  pumptnf  plant. 


unit*  and  motor  control  equipment  foe  ,.""M"»«  plant-  K  and  K. 
.f  rarthwurk  and  *tn*riurM  far  12.4  mile,  of  <  ^mbridte  Canal. 


CMHCraetkHl  of  MadkiM  Oeek  Dam.  earthnll.  approximaleb    107  iWt  hi«h.  3.6OO  feel  lona. 
Tranifurnnri,  reactor,  oil  circuit  breaker*,  diaronnectinc  •witrhe*.  fuw*.  m*inimeni  traoalbrn 


r -.  lifhtnini  arreater*.  far  Bridfeport 


TranafarMerm.  oil  circuit  hreakcra,  diat. 
Control  and  relay  board  far  Garland  «b*taUoa 


•witehee,  faac*,  inaUnMent  Uanafarmer*.  Ughimn,  ane««er«  far  Sidney  *ub««aiian. 


inr  --". 

•    N,.     .' 


fct 
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Featuring: 


Highlights 

of  f  ho 
7  It  A  <<*  iiv<>  HI!  «»H 


AIUZONA'S 
500   VI  Alls   OF 
History 


H. 


Australian 
cbustiiig  I'lotv 

A.  <  .  Hull.  Jr. 


THE 


/•/,„<..  by  Norton  T.  .\orilf,  Kr«i<m  HI 

I  i  «M«-  I  riiiiininu  Tots 

These  youngsters  arc  getting  all 
set  fur  Santa  Clans'  visit  to  their 
home  in  the  "Government  Vil- 
lage" at  Estes  Park,  Colo.  The 
one  at  the  extreme  right  is 
"looking  for  reindeer  tracks." 
Estes  Park,  where  the  children 
rr~idf,  is  headquarters  for  the 
Itim-uu  of  Reclamation's  Colo- 
rado-Big Thompson  project, 
on  which  the  Alva  B.  Adams 
13-mile  tunnel  was  recently 
dedicated.  It  is  the  longest 
irrigation  tunrirl  in  the  world, 
slightly  in  excess  of  13  miles  from 
|K>rtal  to  portal.  Its  |>ur|>o.sf  is 
lodivrrt  ttalfr  from  I  In-  \tr-ii-rn 
to  the  eastern  slope  of  the  Rocky 
Mountains  to  supplement  the 
n  i  iu.ii  i..ii  supply  for  more  than 
approximately  615.00U  acres  of 
iii:nli-i|iiai)-l>  watered  lands. 
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'•>    the  Bureau  of  tke  Budget. 
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Our  Front  Cover 
Peace  on  Earth 

A  liL-lit  in  i  In'  ».  in.l.n. .  a  «lnr  ill  thr  Kant,  ami  a  rhilil  in  llir  UVot  hrarn  I  lit-  «l«.r> 
<if  «  In  i-ini.i-  u»  Karhrl  h-i.  n-  In  hrr  fulhrr.  l<<>>  I',  m.  ni.  rxpliiin  tin-  •.i^nili- 
t-aiirr  i»f  I  he  Yulfliih-  iliaplay  which  »<>ii  f»r  him  Ihr  fir-.|  |iri/«-  in  lh«-  -mull  II..IM.  - 
.IKI.M.II  n(  Ihr  control  »|Miti<Hircil  diiriiiK  Ihr  I'Mi,  I  I,,  ,-i ,,,.,-  crlrhrnl  inn  h>  I'lain- 
,  Tc*.,  hii-nii  --in.  11. 

Thin  |>h»IOKruph  Man  liikcii  li>   A.  K.   M<  <  luml.  when  in   H.-uion   \. 
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This  Christmas  gift  will  be  a  year-round  reminder  of  your  thought- 
fulness  and  will  furnish  the  recipient  with  a  monthly  summary  of 
the  latest  developments  in  reclamation  activities. 

The  annual  rates  are  $1  for  regular  subscribers,  50  cents  to 
members  of  water  users'  associations,  and  $1.50  for  persons  living 
outside  the  United  States  and  Canada. 

Date    _____ 


THE  COMMISSIONER, 
Bureau  of  Reclamation, 
I  .  S.  Department  of  the  Interior, 
Washington  25,  D.  C. 

Sir:    Please   send   certificate   and   the   Reclamation   Era   for 
year(s)  to: 


The  above  is  member  of  . 


(Water    users'    association) 


Address 

Please  send  receipt  to  me: 


Name_ 


This    certificate    will    accompany    the    first    copy   of   the    Era    which 
your  friend  receives. 

DON'T  DELAY— MAIL  IT  TODAY! 

DECEMBER  1947 


Address 


I  enclose  a  check  (      )  or  money  order  (      )  for  $ made 

out  to  the  TREASURER  OF  THE  UNITED  STATES. 
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HIGHLIGHTS  of  the  NRA  Convention 


National  figures  of  both  major  political 
parties  attending  the  sixteenth  annual  con- 
vention of  the  National  Reclamation  Asso- 
ciation at  Phoenix,  Ariz.,  October  29-31, 
demonstrated  the  nonpartisan  character  of 
Reclamation  as  a  national  policy,  as  at- 
tested by  the  support  which  was  given  irri- 
gation expansion  to  conserve  water  and 
land  resources  in  order  to  provide  for 
increased  food  demands  at  home  and 
abroad,  as  well  as  settlement  opportunities 
for  veterans  and  others  in  the  West. 

Senator  Hugh  Butler  of  Nebraska,  chair- 
man of  the  Senate  Public  Lands  Committee, 
at  the  annual  banquet  told  the  convention 
he  favored  speedy  completion  of  authori/r<l 
I!.-,  l.imation  projects  and  was  supporting 
supplemental  appropriations  for  this  fiscal 
year  for  such  projects  as  Columbia  Basin 
where  irrigated  land  is  needed  for  veteran 
settlement. 

Representative  Ben  Jensen  of  Iowa, 
chairman  of  the  House  Interior  Appropria- 
tions Subcommittee,  who.  like  Senator 
llulli-i.  visited  many  Reclamation  projects 
this  fall,  gave  assurance  additional  construc- 
tion fund-  would  be  forthcoming  to  keep 
ui.rk  going  on  Columbia  Basin  and  several 
other  projects. 

Wherry  Urges  Unanimity 

Senator  Kenneth  S.  \\  Kerry,  of  Nebraska, 
chairman  of  the  Senate  Interior  Appropria- 
tions Subcommittee,  called  for  we-ti-rn 
unanimity  for  Reclamation  as  an  indispen- 
sable aid  in  securing  congressional  appro- 
priations. He  likewise  called  for  expedit- 
ing construction.  He  cited  the  great 
|,r,i;jii-««  made  in  \M--trrn  Nebraska  through 
Reclamation's  North  I'latte  project  as  an 
example  of  what  Federal  irrigation  would 
do  in  other  sections  of  Nebraska  and  the 
West. 

Secretary  of  the  Interior  J.  A.  Krug,  in 
his  prepared  addre-s.  proposed  a  7-year 
I!--'  Lunation  program  to  bring  4.000,(XX) 
additional  arre-  under  irrigation,  and 
double  the  capacity  of  Reclamation  power 
installation  at  an  outlay  of  more  than  2 
billion  dollars. 

Secretary  of  Agriculture  Clinton  P.  \n 
demon  told  of  the  world  need  for  food  and 
of  his  department'-  interest  in  and  -iipporl 
of  irrigation. 

Ll.  On.  R.  A.  Wheeler.  Chief  of  Engi- 
neers. War  Department,  hailed  the  coordi- 
nated program  of  the  Bureau  of  Reclama- 
tion and  Corps  of  Engineers  in  the  Missouri 
River  Basin  as  paving  the  way  for  even 
greater  cooperation  annuit:  tlie*e  ap-neie-. 

Assistant  Interior  Secretary  William  K. 
Warne  warned  of  the  inroad-  of  -oil  erosion 
on  the  agricultural  future  of  the  Nation  and 
urged  constructive  measures  to  combat  this 
maiming  of  the  Nation'-  wealth. 

Among  the  pro|M>sals  of  particular   in- 


terest in  many  Western  States  was  the  un- 
qualified endorsement  by  Senator  Butler  of 
a  pending  Senate  bill  directing  the  transfer 
to  the  Bureau  of  Reclamation  of  all  irriga- 
tion activities  now  under  the  Bureau  of 
Indian  Affairs. 

Other  national  figures  at  the  convention 
included  United  States  Senators  Harden 
and  McFarland  of  Arizona.  Watkins  of 
I'tah.  and  Murray  of  Montana;  Repre-en- 
tatives  Edward  H.  Jenison  of  Illinois, 
Lemke  of  North  Dakota.  D'Ewart  of  Mon- 
tana, Fernandez  of  New  Mexico,  and  Mur- 
dock  of  Arizona.  Next  year's  convention 
will  be  held  at  Oklahoma  City.  Okla. 

The  follow  ing  officers  were  elected :  Harry 
\..  I'. ilk  of  Nnrth  Dakota,  president,  succeed- 
in;;  J udge  Robert  W.  Sawyer  of  Oregon,  who 
w;i-  again  nominated  for  the  office  but  de- 
clined to  serve;  Clifford  H.  Stone,  of  Colo- 
rado, first  vice  president,  J.  E.  Sturroi  k  of 
Texas,  second  vice  president;  H.  M.  Ahl- 
quist  of  Washington,  treasurer,  and  Don 
McBride  of  Oklahoma,  secretary-manager. 

Resolutions  adopted  by  the  convention 
are  summarized  as  follows: 

•  Urged  and  recommended  that  the  Con- 
gress  adequately   support   a   snow   survey 
program  to  meet  the  needs  of  the  various 
w  ater  users  in  the  Western  States. 

•  Eliminating   Interior   Department   ap- 
propriation act  limitations  for  transfer  of 
work  to  be  performed  by  the  Chief  Engineer 
of  the  Bureau  of  Reclamation  at  Denver. 

•  Recommending     that     force     account 
work  be  permitted  on  reclamation  projects. 

•  Supporting    congressional    legislation 
assuring  water  user  organizations  "the  right 
to  acquire  permanent  water  rights  and  con- 
trol of  their  distribution  facilities." 

•  That   Congress    appropriate   sufficient 
funds  for  revegetalion  and  fire  control  of 
watersheds. 

•  I  r^ing  the  appropriation  by  Congress 
of  sufficient   funds  for  the  United  States 
Geological  Survey. 

•  Asking   for  a  long-range  program  by 
the  Federal  Government  by  which  Congress 
can  set  up  funds  in  adequate  amount-  l<> 
carry  through  >  on-ti  m -lion  work  on  Recla- 
mation  projects   at    the   nio-l   cllieient   and 
economical  pace. 

•  That   iist-s  of  water  in   non-navigable 
stream-   l»e  subject   by   Federal   statute  to 

M. He  law. 

•  Exprr— ing  iipprei  ialion  to  members  of 
Congress  for  their  interest  in  the  National 
Iti-i  tarnation  Association. 

•  Commending  the  Department  of  Agri- 
culture and  urging  the  Bureau  of  Reclama- 
tion to  -eek  i  oopcralion  of  it-  agem  ie-  and 
the  Stale  colleges. 

•  (  rging  enactment  of  Hou-e  bill  2H73 
l>\  I  onutf--  \\liii  li  will  aid  in  the  promotion 
of  reelamalion  project*  ,iml  to  relieve  water 
user*   on    exi-ting    project-    from   ro-l-   .ii- 


Letters  to  the  Editor 

\\  e  Started  Something 

WASHINGTON,  D.  C.,  August  6,  1947. 

|ii.  vi;  EDITOR:  In  the  June  issue  of  the  KM  i  \ 
MATION  ERA  I  found  on  page  128  an  article  en- 
tilled  "Who  Started  It?"  having  reference  lo  the 
initiation  of  the  first  irrigation  works  in  our 
country-  I  read  this  with  a  great  deal  of  interest 
and  then  took  the  liberty  of  asking  my  good  friend, 
Mr.  Odd  Halseth,  archaeologist  of  the  city  »f 
Phoenix,  Ariz.,  and  superintendent  of  the  Pueblo 
Grande  Ruins  near  that  city  to  supply  me  with 
some  authoritative  information  relative  lo  irri- 
gated farming  practices  of  our  Indian  tribes  of 
many  hundreds  of  years  ago  who  lived  in  the 
Sail  River  Valley  area  of  my  Slate. 

It  -i-.-in-  to  nit-  that  it  might  lie  well  to  call  to 
ih.  utti-iiiiiin  of  the  many  readers  of  the  KM  i  \ 
MM  ION  ERA  the  fact  that  efficient  and  worthwhile 
irrigated  agriculture  flourished  in  Arizona  long 
lirfori-  tlif  fir-l  while  man  set  eyes  upon  that  won- 
id  itul  country.  With  kindest  regards,  1  am. 
Yours  very  sincerely, 

CARL  HAYIH  v 
I  ni led  States  Senate. 

*^As  a  result  of  Senator  Hayden's  inter- 
est, we  are  privileged  to  publish  the  article 
on  the  opposite  page  written  by  Archeologist 
Odd  Halseth  especially  for  the  RECI.\M\ 
TION  ERA. 

The  Bureau  has  always  made  a  slight 
distinction  in  definition  regarding  the 
"first"  irrigation — considering  I  tah'- 
claim  valid  as  the  first  large-scale  Anglo- 
Saxon  irrigation  in  this  country.  However, 
the  study  of  pre-historic  and  pre- White  Man 
irrigation  methods  teaches  many  lessons  of 
an  agricultural  as  well  as  archeological 
nature. — Ed. 


ZI-RICII.  MONT..  Oitober  7,  1947. 
Dear    Editor:  .  .  .  The    ERA    is   better   all   the 
lime.     Success  to  it. 

Yours  very  truly. 

J.  F.  SHARI-I  t-  &  SON. 
A/I'M  Triumph  Potatoes, 

Seed  and  Table  Stork. 


The  Era  Goes  to  the  Fair 

PUEBLO,  COLO.,  August  18. 1947. 

I  h  IK  EDITOR:  In  regard  lo  your  letter  of  \iigu-i 
15.  1947,  replying  lo  our  request,  in  which  y.ti 
offer  ii-  p;i«t  i— ue-  of  the  KMXAMATION  ERA.  «<• 
will  lie  very  happy  to  have  a  number  of  conic-  fur 
ili-trilniiion  from  our  hnolh  at  the  Colorado  Stale 
Fair  during  the  week  of  \n>;ii-t  -">.  The  mimlx-r 
of  ropir-  will  In1  Irfl  to  your  ili-rrrtion.  I  will 
guarantee  thai  any  number  that  we  might  have 
left  at  the  close  of  the  fair  will  lie  di*trilnited 
per-onall)  l>\  me  in  the  12  counties  of  the  Arkansas 
Valley. 

\V  .    appreciate  very  much  your  generous  offer, 
and  I  trii-l  the  people  of  the  Arkansas  Valley  will 
piotidr   i|uiii    a   niiinln-r   of    -ulix-riptinn*    for  the 
ERA  in  the  near  future. 
Very  truly  your*. 

HIM.I  H  ERNST, 

/  ...  uin-r  Sn  rrlan.  W  alrr  Drtrlopmrnt 
.1  \Miriatinn  oj  South -eastern  (.nlotado. 


Wo   1  on    Ii.  /..„,,   tn  a   I  I  ill'/ 

\rr      .11     ill.      mi  iiiln  i-     -uli-i  i  iln  r  -    til 

llir  Krrliimnlion  t'.ra?  Thi«  i*  »mir 
iii»KB»iiir  ;  >i>u  can  nnikr  il  grow.  Only 
50  rent"  •  »r«r  In  wnlrr  u«er«. 
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Arizona's 

1500 
YEARS 

of 

Irrigation  History 


White  dotted  line  in  this  aerial  photo  shows  remains  of  II" 
hokam  hand-constructed  diversion  ditch  for  early  irrigation. 
Square-shaped     mound    below    modern     irrigation    system 
(upper  right)  marks  Pueblo  Grande  ruins  which  hold  many 
secrets  of  an  ancient  civilization. 


by  Odd  S.  Halseth 

City  Archaeologist  and  Director,  Pueblo 

Grande  Museum  and  Laboratory 

Phoenix,  Ariz. 

WITHOUT  AGRICULTURE  there  would 
be  no  civilization  as  we  now  know  it. 
Man  would  still  be  roaming  the  earth  in 
quest  for  food,  without  a  chance  to  settle 
down  to  a  sedentary  form  of  society  and 
with  little  or  no  energy  left  over  for  the  so- 
called  civilized  pursuits  of  life. 

Civilization,  or  culture  of  today,  is 
largely  a  result  of  man's  liberation  from 
spending  all  his  energy  in  the  search  for 
edible  plants — and  this  liberation  was 
brought  about  by  agriculture,  or  domesti- 
cated crop  production. 

We  therefore  speak  of  the  "germ  of  civi- 
lization" as  wheat  in  Egypt  and  Europe, 
rice  in  Asia,  and — at  a  much  later  date — 
maize,  or  corn,  in  the  Western  Hemisphere. 

Much  of  the  early  history  of  agriculture 
is  a  matter  of  written  records,  except  for 
the  Americas,  where  no  phonetic  system  of 
writing  was  in  use  prior  to  Columbus.  For 
this  reason  archaeology  plays  an  important 
role  in  unfolding  the  pre-Columbian  chap- 
ters of  American  history. 

After  the  American  Indians  had  learned 
to  cultivate  corn  and  could  settle  down  to 
sedentary  living,  they  left  an  accumulation 
of  material  remains  which  have  become  a 
gieat  aid  to  archaeological  investigations. 

Culture  history  and  chronology  are  in- 
herent in  human  refuse  deposits,  so  ar- 
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chaeology  must  deal  with  pots  and  skulls  and 
other  material  evidence.  But  it  must  also 
deal  with  the  reason  for  man's  behavior  and 
act  as  the  historical  detective  branch  of  an- 
thropology, which  includes  all  the  branches 
of  the  study  of  man.  Archaeology  alone 
cannot  solve  all  the  mysteries  of  human  be- 
havior, and  often  the  most  careful  field 
work  and  laboratory  studies  only  produce 
new  problems  without  solving  old  ones. 

The  history  of  prehistoric  farming  in  Ari- 
zona is  based  on  a  number  of  archaeological 
facts  which  are  coordinated  and  interpreted 
according  to  prevailing  evidence  and  logic, 
always  subject  to  new  information  and 
revision. 

The  Pueblo  Grande  Laboratory 

This  presentation  of  desert  agriculture 
and  irrigation  is  based  on  work  and  studies 
conducted  at  Pueblo  Grande,  a  Municipal 
Prehistoric  Monument,  established  by  the 
City  of  Phoenix.  Ariz.,  in  1924,  and  operated 
as  a  museum  and  laboratory  of  human  re- 
search since  1929.  The  interpretation,  of 
course,  is  that  of  the  writer's. 

Corn  found  its  way  into  Arizona  some 
time  about  the  beginning  of  our  Christian 
era.  and  has  been  grown  continuously  since 
that  time  in  both  the  northern  and  southern 
parts  of  the  State. 

In  the  northern  part,  and  the  adjoining 
areas  of  New  Mexico,  Colorado,  and  Utah, 
are  found  a  number  of  ruins  of  former 
Indian  farming  communities,  known  as 
Pueblos.  This  is  plateau  country  and  agri- 


culture is  based  on  dry-farming  methods. 
The  present  Indians  devote  most  of  their 
ceremonial  calendar  to  prayers  for  rain, 
much  as  their  ancestors  did  centuries  ago. 

Archaeological  study  of  accumulated  cul- 
ture deposits  has  helped  to  establish  a  con- 
tinuous chronology  for  these  ruins,  from  the 
earliest  up  to  the  present  time  and  through 
the  presence  of  timbers  with  dated  tree- 
rings,  accurate  dates  in  our  own  chronology 
have  been  established  for  many  buildings 
and  associated  culture  material.  Where  no 
timber  is  found  to  furnish  a  clue,  a  relative 
chronology  can  be  established  with  fair 
accuracy  through  study  of  such  material  as 
trade-ware  (pottery,  shell,  or  other  objects 
traded  between  tribes).  This  cross-dating 
is  used  for  ruins  found  in  the  desert  region, 
where  corn  was  also  grown  by  irrigation 
methods. 

In  the  Valley  of  the  Sun  (the  Salt  River 
Valley)  where  the  city  of  Phoenix  has 
"arisen  from  the  ashes  of  the  past,"  like  its 
mythical  namesake,  and  in  the  nearby  Gila 
Valley,  on  most  of  the  Pima  Indian  Reserva- 
tion, we  find  evidence  of  a  prehistoric  agri- 
culture which  was  contemporaneo.us  with 
most  of  the  Pueblo  culture  on  the  plateau. 

Whereas  the  Pueblo  culture  survives  to 
this  day,  the  desert  culture  seems  to  have 
closed  its  final  chapter  around  1400  A.  D., 
with  what  appears  to  have  been  a  wholesale 
abandonment  of  both  the  Salt  River  and  the 
Gila  Valleys.  So  far,  neither  archaeology 
nor  ethnology  can  prove  where  the  people 
went  or  if  they  have  any  descendants  among 
any  existing  Indian  tribe. 
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f'KOW  POST  HOLES— and  other  ruin*  of  duelling  and  storage  houses— archaeologists  find 
clues  to  the  existence  of  the  Hohokam. 


The  Pima  Indians,  who  have  occupied  the 
same  area  along  the  Gila  River  for  about 
four  centuries,  speak  of  the  ancients  as 
"Hohokam,"  a  term  used  to  designate  the 
dead,  or  "those  who  have  vanished."  Early 
investigators  report  that  Pima  informers 
consistently  claimed  that  the  ruins  of  the 
Hohokam  had  looked  the  same  "in  the 
memory  of  all  their  fathers."  However,  if 
one  wants  to  place  the  Pima  in  the  Hohokam 
geneology,  it  can  easily  be  done  with  a  little 
w  Miful  thinking. 

Whereas  the  Pima  Indians  occupied  the 
Gila  Valley  when  first  encountered  by  the 
Spanish  explorers,  the  Valley  of  the  Sun  was 
not  resettled  until  the  arrival  of  American 
pioneers  in  1867.  The  reason  for  this  may 
be  found  to  be  a  study  of  hydraulic  condi- 
tions rather  than  a  matter  of  cultural 
archaeology. 

IliBlory  Rrprata  It-. -It 

A  study  of  an  irrigation  farming  culture 
must  include  a  study  of  irrigation  tech- 
nology, and,  as  engineers  remind  us,  all  the 
laws  of  nature  are  not  operating  on  the 
surface,  but  underground  as  well,  often  in  a 
vital,  and  even  fatal,  form. 

With  all  the  engineering  knowledge  now 
available,  farmers  in  this  area  are  at  the 
present  time  in  desperate  need  of  more 
water,  while  -everal  conditions  indicate 
that  the  prehi-toric  farmers  were  greatly 
troubled  by  too  much  of  the  same  com- 
modity. A  brirf  survey  of  rec-enl  irrigation 
history  will  help  to  clarify  some  point*  in 
question. 

The  Valley  of  the  Sun.  also  known  as  the 
Salt  River  Valley  and  the  Salado  Valley, 
from  the  name  of  its  river,  was  first  farmed 
by  whiten  in  1867.  The  river  was  then  a 
deep  and  narrow  stream  with  a  permanent 
flow,  far  in  excess  of  needs,  particularly 
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during  the  winter  months.  But  with  the 
expansion  of  fanning  activities  in  the  valley 
and,  what  is  far  more  important,  with  the 
destruction  of  the  watershed  by  cattle,  lum- 
ber, and  mining  industries,  things  began  to 
happen  with  an  alarming  speed.  The  Sa- 
lado became  an  erratic  stream.  Within  a 
few  years  it  left  its  narrow  bed  and  cut  new 
ones  with  increasing  force  of  floods  from 
the  watershed. 

One  flood  might  leave  a  new  channel  a 
mile  from  the  previous  one  and  farmers 
were  kept  so  busy  repairing  intake  dams 
that  by  the  time  repairs  were  made,  the  flood 
was  over  and  little  or  no  water  was  left  for 
irrigation  of  summer  crops. 

With  the  passing  of  the  Reclamation  Act 
in  1902,  and  the  subsequent  construction  of 
Roosevelt  Dam,  storage  was  provided  for 
the  floodwaters  and  the  farmers  were 
happy  in  the  belief  that  their  troubles  were 
over.  Hut  they  figured  without  the  under- 
ground activities  of  Mother  Nature,  and  it 
wa-n't  long  before  another  problem  reared 
its  head,  or  at  least  came  to  the  surface. 

This  was  a  rising  water  table,  a  condition 
brought  on  by  the  lack  of  sufficient  under- 
ground drainage.  An  estimated  one-fifth 
of  the  water  used  for  irrigation  goe*  into 
the  ground.  Where  the  natural  ci|iiilil>- 
rium  is  as  sensitive  as  it  seem*  to  In-  in  this 
valley,  it  i*  only  a  matter  of  time  and  irri- 
gation lii-foii-  the  table  starts  rising  and  the 
only  method  ••'  control  is  drainage  bv 
|iuni|iing. 

By  I1'!;!  one  third  of  productive  land  was 
waterlogged  in  tin-  Salt  River  Valley.  The 
water  table  was  within  a  few  d-i-i  of  the 
surface  of  some  80.000  acres,  and  actii.dlv 
i  oM-rrd  the  surface  in  -ome  places.  Dur- 
ing sonic  \c,ir«  the  water  table  row  as  much 
f't-t  in  places  measured,  bill,  with  the 
aid  of  .il."iii  two  million  Hollar-  to  purchase 


and  install  about  200  deep-well  pumps,  tin- 
farmers  were  saved  again. 

After  the  water  table  had  been  lowered  to 
a  safe  depth,  pumping  continued  for  irriga- 
tion purposes.  This,  in  turn,  helped  to 
create  a  problem  which  at  the  present  time 
concerns  desert  farmers  everywhere.  The 
laws  of  Mother  Nature  cannot  be  settled  in 
the  legal  courts,  it  seems,  and  man  is  slow  in 
realizing  that  she  will  not  be  violated  with- 
out penalties. 

The  Hohokam  did  not  suffer  any  such 
manmade  destruction  of  the  watershed  as  the 
rugged  Americans  did;  but.  unless  Mother 
Nature  inflicted  her  vagaries  only  upon  the 
white  man,  we  must  assume  that  the  Hoho- 
kam  farmers  also  were  subject  to  having 
their  lands  water-logged.  They  spread 
irrigation  water  over  their  lands  and  sent 
that  fatal  one-fifth  as  an  addition  to  the 
natural  water  table  for  a  matter  of  some 
700  years. 

The  chronology  obtained  from  a  large 
number  of  undisturbed  Hohokam  trash 
mounds  reveals  an  occupation  beginning 
some  time  before  700  A.  D.  Many  of  these 
trash  mounds  date  from  about  1400  A.  D. 
in  the  top  level  and  go  back  to  the  earlier 
date  in  the  bottom  level. 

In  some  trash  mounds  examined  in  the 
Gila  valley,  the  top  level  ends  with  material 
from  the  700  A.  D.  period,  thus  indicating 
an  abandonment  of  some  villages  in  the 
Gila  Valley  at  the  time  the  Salado  (or  Salt 
River)  valley  was  first  settled. 

Origins  in  the  Gila  Valley 

The  beginning  of  the  Gila  Valley  trash 
mounds  starts  several  centuries  earlier, 
though  no  accurate  date  can  be  given  as 
yet,  but  it  is  obvious  that  irrigation  orig- 
inated in  this  valley,  perhaps  by  direct 
flooding  from  the  river  and  later  by  canal 
construction. 

The  Gila  River,  unlike  the  Salado.  runs 
in  a  bed  which  is  cut  through  a  series  of 
terraces  which,  in  turn,  lie  -r\i-i.il  feel  below 
the  upper  desert  level.  During  high  stages 
of  the  river.  thi>e  bottom  lands  could  ea-il\ 
be  inundated  and  covered  with  rich  silt,  thus 
affording  an  ideal  place  for  flood  irriga- 
tion and  Earminfl  on  a  small  scale.  It  would 
bean  inviting  place  for  am  hand  of  Indians 
lo. iking  for  a  location  to  plant  whatever 
domesticated  seed-  tlu-\  had. 

The  area-  siiliject  to  Hood  irrigation  could 
not  have  been  \ci  \  i -\tcn-i\c.  however.  As 
late  as  a  centur\  ago  the  Gila  was  described 
as  a  comparatively  narrow  stream,  about  75 
feet  wide  ill  some  places,  with  bottom  lands 
extending  for  about  one-quarter  of  a  mile 
in  both  directions.  Since  both  the  human 
and  the  environmental  factors  would  be 
closer  between  Hohokam  and  Pima  history 
than  with  our  own.  it  might  be  well  lo  look 
at  the  Hohokam  through  some  of  the  known 
I'ima  c\|tcricncc«.. 

Mefore  the  while  intru-ion,  the  Pima 
Indians  lived  in  about  a  dozen  separate 
villages,  each  with  its  own  canal,  or  ditch. 
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The  total  population  was  about  4.000,  di- 
vided into  some  800  to  900'households,  each 
farming  an  average  of  10  acres.  They  did 
most  of  their  work  with  hand  tools  made 
from  ironwood,  mesquite  and  cottonwood. 

Ditches  averaged  about  3  miles  in  length 
and  were  dug  by  the  shareholders  of  each, 
sometimes  within  1  year,  depending  on  the 
manpower  situation.  Apache  wars,  hunt- 
ing expeditions,  saguaro  and  mescal  gather- 
ings and  other  distractions  made  some 
projects  last  3  years,  or  more.  The  ditches 
were  planned  to  irrigate  the  first  land  about 
a  mile  below  intakes,  which  were  con- 
structed of  "logs,  poles,  and  brush."  Except 
for  periodic  cleaning,  water  ran  in  the 
ditches  "most  of  the  year"  and  no  head  gates 
were  used.  Water  was  abundant.  Some 
informants  describe  the  older  ditches  as 
about  10  feet  wide  at  the  intakes,  tapering 
to  from  3  to  5  feet  at  the  terminals.  The 
sides  were  dug  almost  straight  down  with  a 
taper  of  only  about  1  foot,  and  water  usually 
ran  "knee-deep." 

With  the  white  man  came  better  tools  and 
implements  as  well  as  a  demand  for  farm 
produce,  so  after  1860  the  Pima  Indians 
expanded  their  subsistence  farming  into 
business  production  and  enjoyed  a  period  of 
real  prosperity. 

But  not  for  long.  A  ruthless  civilization 
was  on  the  march,  Mother  Nature  reacted 
in  her  customary  manner,  and  as  the  water 
supply  gradually  diminished,  more  and 
more  farm  land  went  back  to  brush  and 
mesquite,  and  many  Indians  took  up 
wood  cutting  and  went  to  work  for  their 
neighbors. 

After  much  legal  dispute  the  Coolidge 
Dam  was  built  and  to  the  detriment  of 
both  Pima  and  archaeology  the  several 
floods  coming  down  the  Gil  a,  after  the  de- 
struction of  the  watershed,  washed  away 
much  of  the  bottom  land  and  covered  up 
some  areas  with  many  feet  of  silt.  We  shall 
never  know  how  much  evidence  of  early 
Hohokam  occupation  has  been  lost  by  this 
change  of  the  valley. 

We  may  safely  say,  however,  that  when 
the  time  came  for  the  Hohokam  to  expand 
their  farming  to  the  desert  level,  their  only 
alternative  was  to  build  canals  long  enough 
and  big  enough  to  carry  water  to  the  higher 
level,  which  they  eventually  did. 

First  "True  Irrigation  Culture"  Along 
Salt  River 

This  marks  the  birth  of  the  only  "true  irri- 
gation culture"  in  prehistoric  North  Amer- 
ica, and  it  made  it  possible  for  the  Hohokam 
to  utilize  for  the  first  time  the  rich  lands 
along  the  Salado  River. 

By  700  A.  D.  a  number  of  settlements  were 
established  in  the  area  where  Phoenix, 
Tempe,  and  Mesa  are  now  located,  and  dur- 
ing the  next  500  years  more  than  20  villages 
were  occupied,  and  at  least  10  separate  canal 
systems  had  been  constructed. 

The  construction  size  of  some  of  these 
canals  was  enormous.  Some  measure  over 


FROM  PIMA  INDIANA—  who  were  using  Hohokam  irrigation  systems  when  found  by  the 
Spaniards — come  legends  of  the  ancients. 


30  feet  from  crown  to  crown  and  10  feet  in 
depth.  A  total  of  about  125  miles  of  canal 
construction  has  been  surveyed  in  the 
Salado  valley. 

How  much  water  they  carried  is,  of 
course,  unknown  and  it  may  not  even  be  of 
great  importance  to  the  history  of  what  fol- 
lowed. What  counts  mostly  is  the  amount 
actually  used  for  irrigation  and  that  fatal 
one-fifth  which  goes  into  the  ground  to  build 
up  the  local  water  table.  As  yet,  no  fair 
estimate  can  be  made  of  this  amount,  either. 
We  have  to  rely  mostly  on  the  time  element 
in  considering  waterlogging  of  Hohokam 
lands.  Although  some  village  areas  are 
known  to  have  covered  from  50  to  75  acres, 
like  that  of  Pueblo  Grande,  we  cannot  use 
this  for  a  population  estimate. 

Hohokam  dwellings  were  flimsy  struc- 
tures with  no  lasting  quality.  The  custom 
of  burning  a  home  where  death  occurred 
was,  and  still  is,  common  among  desert 
tribes  and  probably  was  practiced  by  the 
Hohokam.  If  so,  one  single  generation 
would  be  responsible  for  the  building  of 
several  houses  in  different  parts  of  the 
village. 

Towards  the  end  of  the  occupation  we 
find  another  form  of  architecture  in  Hoho- 
kam villages  and  it  is  here  that  evidence  of 
waterlogging  shows  most  strongly  at 
Pueblo  Grande.  A  huge  mound-like  struc- 
ture, common  to  all  late  village  sites,  was 
constructed  at  Pueblo  Grande  during  the 
last  centuries  of  Hohokam  history.  The 
mound  itself  covers  an  area  of  about  300 
by  150  feet  and  stands  to  a  height  of  more 
than  20  feet  above  the  desert  level. 

Superficially  the  mound  resembles  the 
caved-in  ruins  of  a  multi-storied  Pueblo 
type  of  dwelling,  which  is  the  main  reason 
for  the  early  archaeological  designation  of 
the  Hohokam  ruins  as  Pueblos. 


Some  archaeologists  still  refer  to  these 
mounds  as  ruins  of  multi-storied  dwellings, 
although  only  one  such  ruin  has  been  found 
so  far  in  the  Hohokam  area.  This  is  the 
"Big  House"  at  Casa  Grande  National 
Monument,  which  is  the  only  one  of  its  kind 
and  unlike  the  typical  Hohokam  mounds, 
although  it  was  also  used  as  a  granary. 

Excavations  of  the  Pueblo  Grande  mound 
show  that  it  was  built  up  by  a  series  of 
purpose  fills  and  that  on  the  top  of  each  fill  a 
single-storied  structure  was  erected  for  stor- 
age purposes. 

On  the  bottom  levels  floors  are  found  with 
storage  pits  and  storage  bins,  with  evidence 
of  much  decayed  vegetable  material.  One 
room  on  an  upper  level  produced  a  large 
number  of  storage  ollas  (earthenware 
jars),  many  of  which  were  filled  with 
charred  corn.  So  far  there  is  no  evidence 
of  any  domestic  use  of  the  filled  areas,  so 
we  may  reason  that  each  floor  level,  of 
which  there  are  eight,  represents  a  granary 
structure. 

Floor  plans  vary  with  each  level,  showing 
both  masonry  and  wattle  wall  construction. 
No  large  roof  timbers,  such  as  those  used 
in  Pueblo  construction,  are  in  evidence  and 
roofs  appear  to  have  been  of  typical  desert 
materials  and  style — the  forked  post  with 
poles  and  brush  covering.  The  fills  consist 
of  materials  from  gravel,  loam  and  old 
trashmound  deposits  and  were  carried  in 
by  the  basket  load.  After  the  first  two  fills 
a  masonry  wall  was  built  around  the  mound 
to  retain  the  dirt  on  each  extended  platform 
level.  Rooms  were  later  built  against  the 
outside  of  this  retaining  wall  and  another 
separate  wall  enclosed  the  whole  unit,  form- 
ing a  compound  not  unlike  the  arrange- 
ment of  the  "blockhouse"  built  for  pro- 
tection against  the  Indians  on  the  Plains. 

(Continued  on  next  page) 
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FLAX — Newcomer  to  Klamath 


by  A.  D.   Harvey 

Klamath  Fall»,  Oreg.,  Renion  II 


Interest  in  the  growing  of  flax  has  been 
on  the  upswing  in  the  Klamath  Basin  of 
Oregon  and  California  since  1939  when  the 
fir~t  field  plantings  were  made  for  the  pro- 
duction of  seed. 

Cool  weather  prevalent  in  the  basin 
favors  the  growth  of  flax.  The  occurrence 
of  frost  during  the  growing  season,  how- 
ever, has  to  some  extent  discouraged  a  more 
rapid  development  of  flax  raising  as  a  per- 
manent enterprise. 

Plantings  made  during  the  latter  part  of 
April  and  the  early  part  of  May  success- 
fully develop  and  mature  a  seed  crop  in  four 
and  a  half  months  so  that  by  early  Septem- 
ber, although  the  plants  are  not  quite  dry 
enough  to  cut,  the  seed  crop  is  ready  for 
harvest. 

Today,  the  Klamath  Experiment  Station. 
located  near  the  Municipal  Airport  at 
Klamath  Falls.  Oreg.,  continues  its  research 
on  flax  started  as  far  back  as  1938. 

Varietal  plantings  to  test  their  reaction 
and  adaptability  to  local  conditions  are 
being  made  with  the  view  toward  obtain- 
ing high  yielding  varieties  or  strains  fa- 
voring local  conditions. 

The  Tule  I,ake  Demonstration  Farm,  lo- 
cated at  Tule  I  ,,iki-  in  the  California  portion 
of  the  basin,  has  also  undertaken  the  obser- 
vation of  varietal  plantings  suited  to  the 
area  comprising  lands  reclaimed  from  the 
bottom  of  Tule  Lake. 

I  I  i\  does  well  under  irrigation  in  tin- 
better  soils  of  the  basin.  It  is  a  plant  which 


Test  plantinn  <»/  flax  rarietief  at  Tule  Lake  Oemimflration  Farm,  Tule  Lake,  Calif.  The  farm 
tea*  eilahlifhed  by  the  L'nirertity  of  California,  in  cttoperalion  u-ith  the  llureau  of 
Reclamation  and  the  Tule  Lake  Crotcert'  Attoeiation. 


demands  only  slightly  more  water  than  the 
small  grains  for  its  development  but  tol- 
erates amounts  sufficient  for  the  growth  of 
legumes.  This  capability  makes  flax  an 
excellent  nurse  crop  for  leguminous  plants 
without  entering  into  competition  with  the 
requirements  of  such  crops. 

Plantings  at  the  rate  of  from  40  to  50 
pounds  of  seed  to  the  acre  have  produced, 
on  good  soils,  yields  of  as  high  as  25  bush- 
els of  seed  per  acre. 

Present  market  prices  of  slightly  above 
the  support  price  of  $6  per  bushel  result  in 
a  gross  revenue  of  over  8150  per  acre.  The 
cost  of  raising  flax  compares  closely  w  illi 
that  of  raising  grain.  The  cost  of  harvest- 
ing, however,  sometimes  includes  the  ex- 
penditure incurred  in  windrowing  or  in 
topping  when  the  crop  is  either  too  weedy 
or  not  quite  dry  enough  lo  combine. 


Some  of  the  belter  known  varieties,  such 
as  the  Bison,  the  Midland  or  the  Redwing, 
have  been  grown  in  the  basin  and  have  pro- 
duced good  yields.  Frosthardy  varictie-. 
such  as  the  Crystal  variety  which  is  now 
being  tested  at  the  Klamath  Experiment 
Station  and  others  which  may  produce  seed 
high  in  oil  content,  will,  no  doubt,  even- 
tually find  their  way  into  the  field  of  com- 
Nicrcial  production. 

It  is  estimated  that  in  1947  approximately 
1,000  acres  of  basin  land  were  devoted  to 
the  production  of  flax  for  seed. 

Continued  interest  in  the  growing  of  flax, 
aVid  in  the  maintenance  of  a  stable  market 
for  flax  seed,  bids  well  for  this  crop  \» 
become  a  permanent  member  of  the  family 
of  crops  composing  the  pattern  of  agricul- 
tural enterprise  of  the  Klamath  Basin  in 
Oregon  and  California.  * 


1500  Yearn 

(Omflnij«*«//ram  pmgr  3S3) 

Therefore,  we  have  i-\  idcnce  pointing  to 
the  use  of  these  structures  for  both  food 
storage  and  protection.  Karrncrs  always 
have  gone  lo  greater  effort  in  building  safe 
storage  for  their  crops  than  in  making  their 
own  dwellings,  and  no  effort  is  too  great  for 
protection  against  marauding  enemies. 

Rut  why  the  fills?  Of  the  many  pos-il.le 
answers,  the  most  logical  «ecm-  to  lx-  water- 
logging. With  a  rising  water  table  and  the 
capillarity  of  desert  soil,  moisture  easily 
rould  have  found  it.«  way  to  the  granary 
floors  during  late  Hohokam  times,  and  every 
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farmer  knows  what  that  means.  With  no 
facilities  for  pumping,  the  Hohokam  prob- 
ably hoped  lo  escape  the  moisture  by  el<-\  ,it- 
inf.'  their  granary  floors  and  kept  on  filling 
until  they  finall\  decided  lo  leave  the  vidlex . 

When  they  left,  there  must  have  been 
some  who  could  not  be  taken  along,  or  re- 
fused to  leave  for  other  reasons.  This  rem- 
nant seems  to  have  built  their  dwellings  on 
the  highest  available  ground  and  we  find 
their  remains  on  the  la-t  level  of  the  aban- 
doned granurv  mounds. 

Within  a  little  more  than  two  renturir^  tin 
Hohokam  compounds  and  granaries  had 
been  built,  filled  in  and  rebuilt  several  linn--. 


and  finally  abandoned.  Even  the  Casa 
(.r.iiidc  compound  and  village  were  aban- 
doned, probably  last  of  all. 

About  1500  years  of  irrigation  history 
has  shown  that  many  irrigation  problems 
are  common  to  the  past  ami  the  present  and 
that  it  pays  to  correct  past  mistakes  l>eforc 
making  new  one*. 

In  one  ».i\  out  -ocielv  differs  from  that 
of  the  Indians.  With  them.  mpoacibUity 
u.i-  to  the  family  and  tribe  only:  ours  is  to 
the  whole  world,  as  well  as  to  the  Nation,  the 
State  and  the  communiu.  • 

(  Hmlfigrapli-  ii-.i I  ttilh  llii-  irlirlr  wrrr  kindly 
•iilimittril  hv  Mr.  H.iU.  ill  (mm  hi«  prrmnal  file*.) 

TIIK  RECLAMATION  I  in 


f  erpiexitleA    l/lntimited 


oy  r^aymona  .jr.  oLuna, 

AGRICULTURAL  AGENT,  CHICAGO  AND  NORTH 
WESTERN  RAILROAD 

It  seems  to  me  that  the  field  of  reclamation 
is  fraught  with  "Perplexities  Unlimited." 

Let  me  call  attention  first  to  some  of  the 
more  common  problems  leading  to  unlim- 
ited perplexities;  second,  to  the  necessity  of 
facing  the  issues;  and  third,  to  our  responsi- 
bility in  accepting  the  challenge. 

My  first  contact  with  irrigation  was  about 
22  years  ago  at  Billings,  Mont.,  the  center  of 
a  large  irrigation  project.  Later  during  the 
drought  years  I  saw  numerous  attempts  at 
irrigation  in  the  eastern  part  of  South  Da- 
kota in  an  area  where  it  had  little  or  no 
application  prior  to  1933  and  1934.  I  be- 
came actively  interested  in  the  Rapid  Valley 
project  at  the  time  I  assumed  the  Penning- 
ton  County  extension  duties,  which  work 
brought  me  in  close  touch  with  Reclamation 
activities  in  western  South  Dakota.  Subse- 
quently early  in  1940,  upon  becoming  iden- 
tified with  what  was  then  known  as  the 
Wheeler-Case  program,  as  project  super- 
visor of  the  Rapid  Valley  and  Angostura 
projects,  it  was  my  privilege  to  visit  many 
Reclamation  projects  in  the  West,  for  mak- 
ing observations  and  studies  concerning 
their  desirable  features  as  well  as  noting 
their  limitations. 

A  few  ditches  to  water  some  land  for  pas- 
ture and  a  number  of  wooden  flumes  to 
carry  a  little  water  to  a  "miner's  diggings" 
were  the  small  beginnings  of  that  great  job 
of  conserving  and  using  the  most  important 
resource  of  our  Western  States — water. 
Today  great  projects  as  well  as  small  are 
built  to  conserve  the  water. 

With  the  passage  of  the  Reclamation  Act 
of  1902.  a  new  era  was  ushered  in.  Prior 
to  this  time,  irrigation  enterprises  had  been 
undertaken  through  private  initiative,  as  in 
those  days  it  was  a  comparatively  simple 
matter  to  divert  water  from  streams  onto 
adjacent  land.  However,  as  it  became  nec- 
essary to  divert  and  carry  water  by  canal 
to  more  distant  lands,  projects  became  too 
costly  for  a  local  group  to  undertake.  In 
many  instances,  large  and  costly  storage 
reservoirs  became  necessary.  The  Federal 
Government  entered  the  field  to  finance  the 
building  of  projects  with  a  period  of  years 
provided  for  the  repayment  of  construction 
costs  without  interest. 

People  flocked  to  those  early  reclamation 
projects,  settling  thereon  as  if  through  a 
wave  of  the  magic  wand,  water  would  flow 
and  the  desert  bloom  as  a  rose.  Disappoint- 
ments followed.  New  problems  unknown 
to  earlier  irrigation  projects  arose.  In  some 
instances,  the  water  supply  was  found  to  be 
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the  complex  problems  of  reclamation. 


inadequate  to  meet  the  needs  of  the  project 
as  previously  contemplated.  This  may  be 
attributed  to  the  fact  that  complete  rainfall 
and  run-off  data  were  lacking  at  the  time 
early  construction  was  undertaken. 

With  a  limited  knowledge  of  water  re- 
quirements for  the  various  crops,  many 
farmers  had  to  work  out  their  own  methods 
of  application  of  water  to  the  land.  Some- 
times more  water  was  used  than  necessary, 
which  resulted  in  the  leaching  and  erosion 
of  soil  and  the  seepage  of  lands.  In  most 
instances  farmers  without  knowledge  of  the 
area,  without  information,  without  guid- 
ance, and  some  without  even  a  background 
in  farming  methods  set  out  to  develop  their 
respective  farms  to  which  water  was  de- 
livered at  the  high  point. 

It  required  skill  and  adaptation  then,  as 
it  does  now,  to  grow  crops  on  arid  land 
under  irrigation.  Many  farmers  have  had 
to  learn  by  trial  and  error.  Many  found 
that  crops  best  adapted  to  soil  and  climate 
do  not  always  bring  the  greatest  financial 
returns.  Changing  crops  to  meet  changing 
market  demands  is  costly. 

Early  Speculation  and  Tenantry 

Individuals  invested  in  land,  some  for 
speculation,  others  to  reap  the  anticipated 
"great"  return  that  was  to  be  forthcoming 
from  the  various  crops  to  be  grown.  It  was 
natural  that  tenantry  should  follow,  varying 
of  course  to  the  degree  that  potential  invest- 
ors became  interested  in  acquiring  land  on 
the  project  which  gave  promise  of  outstand- 
ing returns  on  the  investment.  Now,  ten- 
antry is  a  problem  that  we  find  everywhere, 
which  we  cannot  do  much  about.  We  know 
from  past  experience  however  that  many 
tenants  let  buildings,  ditches,  and  other 
property  deteriorate  until  conditions  be- 
come so  bad  that  they  seek  another  farm. 
Irrigation  farming,  it  seems  to  me,  is  a 
business  for  landowners. 

Taxes  are  generally  high,  and  become 
practically  impossible  to  meet  during  a 
period  of  depression  such  as  we  experienced 
in  the  early  30's.  During  a  period  of  eco- 
nomic stress  the  farmer  will  make  an  at- 
tempt to  pay  State,  county,  and  local  taxes 
first,  to  avoid  penalties  for  delinquency, 
and  if  he  has  not  enough  money,  the  annual 
construction  payment  is  deferred.  When 
the  going  is  real  tough  the  land  goes  for 
taxes  and  tenantry  increases.  Would  it  not 
be  wise  and  expedient  for  local  taxing  agen- 
cies to  consider  the  policy  of  basing  assess- 


ment values  upon  the  equity  of  the  water 
user  rather  than  on  full  land  and  water 
valuation? 

The  mortgage  debt  has  been  a  problem. 
It  is  unnecessary  perhaps  to  elaborate  upon 
the  experiences  in  the  early  20's  and  even 
more  so  in  the  early  30's  when  project 
farmers  in  general  found  it  extremely  diffi- 
cult to  adjust  themselves  to  the  rapid  de- 
cline in  farm  prices.  In  this  respect  their 
position  was  no  different  than  that  of  the 
dry-land  farmer.  However,  construction 
costs  remained  on  the  same  basis  during 
periods  of  low  prices  as  during  the  periods 
of  high  prices. 

Let  me  refer  to  one  of  the  early  reclama- 
tion projects  with  which  I  am  familiar — 
the  Belle  Fourche  project  in  South  Dakota. 
Following  the  first  world  war  many  farm- 
ers left  that  project  for  reasons  which  can- 
not be  attributed  to  reclamation.  They 
were  simply  broke  and  disgusted  and  could 
not  blame  anyone  but  themselves.  How- 
ever, early  in  the  history  of  that  project,  we 
find  that  there  was  too  much  optimism  and 
speculation.  Some  men  went  into  this  sec- 
tion with  $100,000  or  more,  and  left  with 
little  or  nothing.  They  learned  from  ex- 
perience that  irrigated  land  is  worth  per 
acre  only  what  it  can  be  made  to  produce. 
For  instance,  back  in  1912  a  piece  of  raw 
gumbo  land  sold  for  the  price  of  $100  per 
acre.  It  is  not  surprising  that  the  county 
later  acquired  that  unit.  About  one-half 
the  homesteads  were  taken  by  nonfarmer 
elements  such  as  clerks,  school  teachers, 
lawyers,  and  businessmen  who  expected  to 
make  irrigation  farming  a  side  line. 

Pitfalls  of  Farming 

Insect  pests  cause  occasional  heavy 
losses.  Grasshoppers  in  particular  have 
brought  devastation  to  some  projects.  Con- 
trol of  the  coddling  moth  has  been  under- 
taken at  great  expense  to  the  apple  growers. 
On  a  few  projects  hail  storms  have  in- 
flicted heavy  losses.  Others  have  experi- 
enced destructive  late  spring  or  early  fall 
frosts.  Floods  have  caused  damage  to  crops 
and  canals.  Wind  erosion  has  become  a 
factor  to  be  reckoned  with  on  some  projects. 
While  these  factors  are  beyond  the  full  con- 
trol of  the  farmer,  they  seriously  affect  his 
crop  production  and  his  ability  to  pay  his 
construction  costs  and  other  financial  obli- 
gations. On  some  projects  heavy  losses  are 
sustained  from  noxious  weeds. 
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These  and  other  problems  parade  in  re- 
view. Appeals  to  Congress  for  extension  of 
time  for  repayment,  for  changes  in  repay- 
ment of  construction  costs,  become  counter- 
parts among  farmers  who  find  themselves  in 
distress,  confronted  with  changing  condi- 
tions in  a  changing  world.  While  these  are 
among  some  of  the  problems  that  may  be 
with  us  always,  let  us  meet  them  squarely. 
These  may  provide  the  cornerstone,  or  even 
the  foundation  upon  which  we  hope  to  build 
for  success.  What  about  the  design  or  the 
pattern  by  which  we  proceed  to  erect  the 
framework  of  that  structure  on  the  founda- 
tion so  carefully  laid?  Does  it  fit?  We 
have  used  that  pattern  before,  some  may 
say.  But  times  have  changed,  we  are  told. 
Then  we  must  face  the  facts.  Some  features 
of  that  pattern  may  have  become  antiquated. 

Results  of  ".I. lint  Liability" 

Joint  liability  is  required  in  all  contracts 
that  have  been  executed  under  the  provisions 
of  the  Adjustment  Act.  This  was  intended 
to  provide  security  for  the  Government  in- 
vestment and  to  insure  the  payment  of  con- 
struction costs.  And  what  was  the  result? 
Under  joint  liability  many  agencies  refused 
tn  make  loans  on  project  lands  even  if  the 
individual  were  a  first-class  risk.  Joint  lia- 
bility theoretically  was  to  provide  security 
for  Uncle  Sam's  investment,  but  in  reality 
it  has  created  among  many  farmers  a  psy- 
chological antipayment  complex  which  has 
been  detrimental  to  the  project  as  well  as 
to  the  individual.  True,  that  actually  no 
one  has  been  required  to  assume  an  obliga- 
tion other  than  that  undertaken  by  the  indi- 
vidual land  owner;  however,  many  farmers 
have  stated  that  even  though  they  were  able 
to  do  so,  they  would  not  pay,  if  they  could 
avoid  doing  so  by  postponement  or  mora- 
torium of  one  kind  or  another. 

In  many  instances  farmers  are  asking  for 
the  establishment  of  a  definite  repayment 
policy.  They  ask  for  the  elimination  of  an 
obsolete  requirement,  theoretical  in  its  ap- 
plication, that  serves  to  antagonize  rather 
than  to  encourage  the  payment  of  annual 
construction  charges.  It  seems  to  me  that 
the  leaders  of  reclamation  have  a  responsi- 
bility to  assume  in  helping  to  devise  some 
sound,  practical  approach  to  this  feature  so 
n-  to  encourage  a  wholesome  attitude  among 
all  irrigators  of  any  project  regardless  of 
what  their  annual  charges  may  be. 

The  Reclamation  Act  stipulated  that  water 
could  not  be  delivered  to  more  than  160 
acres  under  one  ownership.  There  were 
good  reasons  for  this  provision.  Although 
the  basic  principle  under!)  ing  that  require- 
ment perhaps  has  not  changed  altogether  in 
this  day.  it  seems  that  some  modification 
would  be  in  order  to  meet  certain  conditions 
which  we  now  observe  on  some  new  projects 
in  the  process  of  development. 

For  example,  a  study  of  the  Kendrick 
project  in  Wyoming  indicates  that  the  soil 
texture,  coupled  with  the  average  wind 
velocity  for  that  area,  makes  it  necessary 
under  practical  sound  farm  management  to 


recommend  the  growing  of  closely  drilled 
crops  and  alfalfa  rather  than  the  planting 
of  highly  specialized  row  crops  which 
would  tend  to  increase  wind  erosion  haz- 
ards. In  December  1945  the  average  wind 
velocity  in  that  area  was  19  miles  plus  per 
hour.  I  have  been  informed  that  the  aver- 
age annual  wind  velocity  there  has  been  13 
miles  plus  per  hour.  In  consideration  of 
the  type  of  agricultural  economy  that 
should  be  recommended  for  that  project 
the  average  operator  will  be  able  and  should 
handle  more  than  160  acres  if  his  operation 
is  to  be  considered  practical  and  sound 
from  the  economic  point  of  view. 

I  have  talked  with  farmers  on  some  proj- 
ects who  said  that  they  were  handicapped 
because  their  respective  farms  were  too 
small  to  be  operated  economically.  At  the 
time  of  the  passage  of  the  original  Reclama- 
tion Act,  farmers  possessed  relatively  few 
and  simple  tools.  Motor  power  as  gen- 
erally accepted  today  was  then  unknown. 
Now  with  modern  machinery  of  all  kinds 
and  descriptions  which  the  farmer  has  ac- 
quired or  seeks  at  the  earliest  opportunity, 
his  operating  cost  becomes  higher,  but  he 
is  capable  of  handling  more  land  and  often 
needs  a  larger  unit  if  he  is  to  carry  forward 
a  successful  economical  operation  of  his 
farm.  The  farmers  of  today  are  not  going 
back  to  the  horse  and  buggy  days  of  yes- 
terday. While  experience  has  shown  that 
in  some  sections  40  acres  may  be  ample 
for  a  highly  specialized  operation,  in  other 
areas  under  different  conditions,  80  acres, 
100  acres,  and  even  160  acres  of  irrigable 
land  may  not  be  enough  for  one  unit  under 
one  ownership.  Let  us  face  the  issue  as  we 
keep  constantly  alert  concerning  the  de- 
velopments of  new  methods,  new  opera- 
tions, new  types  of  equipment  with  which 
a  farm  may  become  equipped  in  a  pro- 
gressive, modern  changing  world.  We 
must  be  ready  to  accept  change  in  our  pat- 
tern and  modification  of  our  regulations 
if  we  are  to  meet  these  changing  conditions. 

Government  a  "Liberal  Partner" 

The  original  Reclamation  Act  provided 
for  the  payment  of  construction  costs  in  ten 
annual  installment?.  Rising  costs  of  con- 
struction made  it  necessary  to  extend  the 
time  of  payment.  This  was  authorized  by 
the  act  of  August  13,  1914.  The  passage 
of  special  relief  acts  was  followed  \>\  the 
Fact  Finders  Act  of  December  5,  1924. 
This  was  then  repealed  by  the  passage  of 
the  Adjustment  Act  of  May  15,  19l!d.  which 
authorized  the  execution  of  repayment  con- 
tracts extending  over  a  period  not  to  ex- 
ceed 40  years.  Thus  we  see  that  tin-  C,»\- 
emment  has  been  a  very  liberal  partner  in 
this  irrigation  business.  Wheren-  (he  d.-l.t 
was  first  to  be  paid  in  10  years,  it  was  later 
changed  to  20  years,  then  In  -Ut  years.  The 
Reclamation  Act  of  1939  as  amended  pro- 
vides for  a  repayment  period  of  40  years 
with  an  additional  10  years  given  to  de- 
velopment. I'nder  that  act  the  authority 
to  adjust  contracts  to  extend  the  repay- 


ment period  beyond  40  years  was  left  to 
Congress.  As  of  the  present  time  it  appears 
that  about  40  percent  of  the  districts  having 
repayment  contracts  are  requesting  amend- 
atory contracts.  This  neither  implies  nor 
means  that  all  of  the  operators  on  those 
districts  are  in  financial  difficulty  nor  in 
arrears  on  their  payments.  Enough  opera- 
tors are  apparently  in  distress,  however,  on 
those  projects  to  prompt  these  districts  to 
request  either  an  adjustment  or  an  amend- 
atory contract. 

Placing  the  Facts 

We  recognize  reclamation's  accomplish- 
ments— the  conservation  of  water  and  land 
resources;  the  creation  of  50,000  or  more 
irrigated  farms  within  Federal  projects 
and  the  providing  of  a  supplemental  water 
supply  for  35.000  or  more  farms  under 
various  acts  covering  non-project  land:  the 
stabilizing  of  agricultural  conditions  on 
many  irrigated  farms;  the  providing  of  a 
market  for  midwestern  products,  both  agri- 
cultural and  industrial;  and  the  increasing 
of  the  valuation  of  land  and  property. 

Forty  years  oj  experience  has  taught  that 
the  construction  of  project  works  does  not 
complete  the  work  of  the  project. 

In  1926,  the  irrigable  areas  on  many  of 
the  projects  were  classified  as  productive 
or  marginal  and  nonproductive  lands. 
Land  classification  was  sometimes  made  by 
those  not  appreciating  the  full  importance 
of  the  work  to  be  done.  Land  classifica- 
tion is  still  being  carried  forward  on  some 
projects.  Years  of  cultivation  or  tillage  of 
the  soil  makes  for  changes  in  soil  charac- 
teristics to  the  end  that  certain  lands  that 
might  be  classified  as  nonproductive  this 
year  will  be  found  in  another  category  5  or 
10  years  hence.  On  the  other  hand,  some 
lands  that  are  today  considered  good  pro- 
duction land  may  be  unfit  for  tillage  and 
the  production  of  crops  a  few  years  later. 
Drainage  may  then  enter  the  picture  to 
become  a  costly  major  undertaking — an 
additional  burden  for  the  project  to  bear. 

The  Federal  Bureau  of  Reclamation  has 
never  lost  a  dam.  Its  engineering  has  been 
superb.  It  is  not  from  the  standpoint  of 
engineering  that  I  view  this  subject,  but 
from  the  social  and  economic  aspect.  After 
many  years  of  exj>ericnce  some  projects  are 
now  operating  on  a  sound  financial  basis, 
while  others  are  struggling  with  a  financial 
overhead  that  threatens  to  tear  down  the 
very  structure  upon  which  the  project  has 
been  built. 

The  Reclamation  Act  of  1902  was  per- 
haps the  IK-S!  that  could  be  devised  at  that 
lime.  It  has  amendments,  perhaps  others 
are  needed  in  order  to  provide  the  flexibil- 
ity desired  to  meet  the  various  conditions 
on  existing  projects  as  well  as  those  in  the 
making. 

It  seems  to  me  that  the  time  has  come 
for  us  to  accept  the  .  hallenge  of  meeting 
the  problem.*  that  stalk  many  of  our  recla- 
mation projects.  It  is  only  by  recognizing 
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The  Drama  of  a 
Big  Bid  Opening 

By  William  T.  Easterday,  Engineer,, 

Branch  of  Design  and  Construction 
Region  II,  Sacramento,  Calif. 


Tension   at   its   highest   as  A.   G.   Boden,  Bureau  Engineer,  Central    Valley 

Project,  announces  successful  bidder  for  Tracy  Pumping  Plant.     Above  is 

architect's  drawing  of  structure. 


Everybody  has  seen  the  great  dams,  canals 
and  public  buildings  which  represent  an 
expenditure  of  Federal  money  in  local  con- 
struction to  increase  the  Nation's  wealth. 
Almost  everybody  has  joined  the  "curb- 
stone engineers"  to  watch  some  of  these 
structures  under  construction.  But  to  most 
people,  the  process  by  which  the  big  job 
gets  started  remains  forever  mysterious,  and 
all  the  dramatic  events  which  lead  up  to 
construction  are  passed  off  with  the  com- 
ment, "Oh,  the  Government  built  that!" 

Actually,  the  Government  itself  seldom 
constructs,  almost  never  in  peace-time.  The 
Government  agency  designs  the  structure, 
buys  the  materials  to  be  used,  and  super- 
vises the  actual  building  to  make  sure  that 
the  designs  are  faithfully  executed.  But 
in  almost  all  cases  the  construction  itself 
is  carried  forward  by  private  contracting 
firms,  whose  own  engineers  and  skilled 
laborers  are  equally  responsible  to  the 
Government  and  its  people  for  doing  a 
good  job. 

Since  public  works  very  often  are  public 
for  the  very  reason  that  they're  too  big  and 
costly  for  private  undertaking,  these  public 
projects  are  a  large  item  in  the  contractor's 
repertory  and  competition  is  keen  for  Gov- 


ernment contracts.  Here  are  the  steps 
whereby  a  contractor  gets  signed  up  for  a 
Government  job: 

1.  The  Government  draws  up  specifica- 
tions, outlining  the  engineering  job  in  great 
detail.     These  specifications   are  weighty 
volumes,  sometimes  running  to   hundreds 
of  pages.     They   are   distributed   to   inter- 
ested contractors  without  charge  for  use  in 
preparing  bids,  and  are  sold  to  others  re- 
questing them  for  information  purposes  at 
a  price  usually  under  $5     This  price  is  less 
than  cost,  and  in  conformance  with  general 
contracting  practices  is  charged  primarily 
to  keep  down  the  demand  and  cost  which 
would  be  involved  if  wide  free  distribution 
were  made. 

2.  The  private   firm's   technical   experts 
study  the  specifications  very  carefully  from 
all  standpoints  and  finally  arrive  at  an  esti- 
mate as  to  the  lowest  amount  for  which  it 
can  execute  the  designs  and  still  make  a 
reasonable  profit.     A  young  firm,  seeking 
to  become  established,  sometimes  cuts  its 
profit  down  to  almost  nothing  in  order  to 
get  the  contract  and  show  what  it  can  do. 

3.  The   Government   announces    a    date 
and  place  for  opening  of  bids.    At  a  certain 
hour,  usually  10  a.  m.,  all  bids  must  have 


been  submitted  in  sealed  envelopes  and  the 
opening  proceeds.  Often  the  bids  are  re- 
ceived at  the  very  last  minute,  since  the 
firms'  representatives  gather  together  be- 
fore the  opening  and  try  to  find  out  what 
the  others  are  bidding,  scaling  their  own 
bids  down  to  a  minimum  just  before  the 
deadline. 

4.  At  the  precise  hour  announced,  the 
bids  are  opened  and  read  aloud  by  a  Gov- 
ernment official.  Representatives  of  the 
construction  trade  press  are  on  hand,  be- 
cause the  name  of  the  low  bidder  is  big 
news  to  them.  Usually,  the  contract  goes 
to  the  lowest  bidder,  but  the  Government 
may  find  the  low  bid  unacceptable  because 
of  some  stipulation  in  the  bid  or  because 
of  the  firm's  record.  Award  of  the  con- 
tract is  not  announced  until  the  Govern- 
ment has  studied  the  bids  carefully,  usually 
not  until  a  month  after  the  opening. 

Here  is  the  picture  of  a  recent  big  bid 
opening  for  a  giant  structure  in  Alameda 
County — the  Tracy  pumping  plant  of  the 
Central  Valley  project.  Region  II,  which 
is  building  the  Central  Valley  project, 
conducted  this  opening  in  its  office  at 
Antioch.  • 
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Hybrid  Sweet-Com-Seed  Center  of 


by   Merle  L.  Tillery 

Kefiiin  I,  Itiiise,  ldahi> 


SIXTY  PERCENT  OF  THE  NATION'S  SWEET-CORN 
SEED  SUPPLY  IN   1947  .... 

EIGHTY  PERCENT  OF  THE  ENTIRE  COUNTRY'S  REQUIRE- 
MENTS  FOR   HYBRID  SWEET-CORN  SEED  . 


These  are  the  results  of  ideal  growing  conditions  and  fertile 
desert  soil  irrigated  through  dependable  Bureau  of  Reclama- 
tion facilities  on  the  Boise  and  Owyhee  projects  in  southwestern 
Idaho  and  eastern  Oregon. 


This  year's  crop  was  produced  on  6,200 
.11  re*  planted  to  sweet  corn  seed,  5,000  acres 
of  which  produced  the  hybrid  varirt\. 

Those  two  Reclamation  areas  are  also  ex- 
cellent for  the  production  of  open  polli- 
nated sweet  corn  seed.  This  is  the  type  of 
sweet  com  used  by  everyone  before  the 
introduction  of  hybrids.  Approximately 
30  percent  of  the  oprn  pollinated  sweet  corn 
seed  used  in  the  United  Stales  is  produced 
here,  where  1.200  acres  is  devoted  to  its 
production. 

The  story  of  hybrid  sweet  torn  seed  pro- 
duction is  a  most  intriguing  one.  At  pres- 
ent there  are  about  a  hundred  varieties. 
Private  seed  companies  and  State  and  Fed- 
eral experiment  stations  are  continually 
Miii-kiiii:  t"  impmve  the-c  varieties  and  to 
develop  new  ones. 

Golden  OOM  Bantam  a  Favorite 

•  Golden  dross  Bantam  Ma.-  one  of  tin 
varictir*  I"  In-  developed.     It  is  this  I\|M- 
that  is  mown  in  huge  i|iiantitie-  in  the  Boi«e 
and  Owyher  areas.     It  is  a  yellow  rotn  u«ed 
for  home  and  rommerrial  gardens,  as  well 
a*  by  the  canning  and  quirk-freeze  indus- 

mil  i-  l>\  far  the  most  popular  hybrid. 

•  •ill-film:'  all  other  varieties. 

The  principal  processes  nerewary  to  pro- 
dm  e  i  ...M -n  l.ros«  Bantam  are  inlcte-iini:. 
(folden  dross  Bantam  is  the  product  of  two 
inbred  lines  of  corn.  Inbred  line*  arc  pio- 
.lii«.-il  l>\  transferring  the  pollen,  liv  hand, 
from  the  ta«sel  of  a  corn  plant  to  the  silk 
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of  an  ear  of  corn  on  that  same  plant.  Corn 
is  normally  produced  by  cross  pollinization, 
that  is,  pollen  from  one  or  more  plants,  dis- 
seminated by  wind,  may  fall  on  the  silk  of 
an  ear  of  corn  to  fertilize  the  kernels  on 
that  ear. 

The  seed  companies  maintain  two  inbred 
lines  for  each  hybrid  corn  produced  for 
commercial  planting.  This  year  (1947)  the 
inbred  lines  were  grown  in  isolated  plots 
and  were  pollinated  by  hand.  This  con- 
sisted of  taking  the  pollen  from  a  corn  plant 
and  transferring  it  to  the  silk  of  an  ear  of 
corn  on  that  same  plant  and  then  covering 
with  a  paper  bag  to  prevent  other  pollen 
from  falling  on  the  silk. 

In  1'MH  the  resultant  inbred,  or  hand- 
pollinated,  corn  seed  will  be  grown  in  in- 
creased plots  under  isolated  condition*, 
The  following  year  the  two  inbred  lines 
required  to  produce  (iolden  Cross  Bantam 
sweet  corn  seed  will  be  grown  under  con- 
li.n  I  In  farmer*  mi  the  Kederal  Reclamation 
projects.  Then,  in  IT>().  tlii-  li\  In  ill  (iolden 
Cross  Bunt. mi  sweet  corn  seed  w-ill  IM- 
planted  in  home  gardens,  commercial  gar- 
•  li-n-.  and  grown  under  contract  for  the 
canning  and  quick-free/.-  indu-trio*.  Corn 
produced  at  this  stage  cannot  !.<•  used  again 
for  seed.  It  will  not  reproduce  true  to 
type.  New  seed  mu*l  lie  pun  lia-cd  fur 
<  .1  li  i  i"|'  nf  In  In  id  corn. 

Farmers  who  produce  I, olden  Cross  Ban- 
tam -wect  corn  seed  on  the  (>w  \hce  and 
|n..|i-ii.  a— mm-  lett.iin  reaponaibili- 
ties  and  follow  prescribed  practices  spec  i  In  d 


Aerial  n'eir  niton  in n  h\hritl  turret  corn  need  sou 


b>    the    contracting    seed    company.     The 
most  important  of  these  are: 

•  the  land  selected  must  be  isolated  from 
oilier  corn  fields, 

•  the   land   must   have  a  high   level  of 
available  plant  food, 

•  four  rows  of  female  (seed  ear  produc- 
ing plants  I    must  be  planted  to  one  row  of 
male   i  pollen   producing  i    plant*. 

•  the    female    low*    must    be    delasseled 
as   soon    as   tassels    appear    (this    rcqini'-- 
going  o\er  the  field  every  day  for  14  days). 

•  the    farmers   must    give   careful    atten- 
tion to  irrigation,  particularly  at  the  critical 
water  rci|iiiieineni  period  (which  is  during 
and  immediately  following  the  dc\clopm<  nt 
of  the  tassel  i . 

•  the  ear  mi  male  plants  must  be  picked 
ami  di-po-cd  of  before  har\esl   nhe*e  car- 
are  not  (iolden  (iross  Bantam  i . 

•  the    (.olden    (  io~*    Bantam    must    he 
harvested  Ix-fore  frost  I  Ixvause  fro*t«  d  *i  cd 
is  low  in  germination  > . 
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1'holo  Courtesy  Crookham  Seed  Co.,  t  itl.li>,  II.  Idaho. 


a,  Idaho  (Boise  project).     Rows  of  male  corn  are  denoted  by  white  lines,  while  female  corn  is 
denoted  by  darker  lines. 


About  50  percent  of  hybrid  sweet  corn 
seed  is  harvested  with  mechanical  pickers, 
while  the  remainder  is  shucked  by  hand. 

In  this  area  seed  corn  at  harvest  has  a 
moisture  content  of  about  35  percent.  To 
dry  the  corn  in  cribs  would  require  too 
much  time,  so  large  artificial  drying  plants 
have  been  provided  at  Caldwell  and  Nampa, 
Idaho,  and  Ontario.  Oreg.,  to  dry  the  sweet 
corn  seed  as  soon  after  harvest  as  possible. 
This  artificial  drying  process  reduces  the 
moisture  content  to  about  12  percent.  As 
the  corn  is  taken  from  the  dryers  it  is  run 
through  a  sheller  and  sacked  for  storage  to 
await  further  processing.  Each  grower's 
lot  is  tagged  for  identification  until  final 
weights  are  determined  and  germination 
tests  made. 

From  storage  the  corn  seed  is  taken  to  the 
cleaning  plant  where  it  is  run  over  cleaning 
machines  to  remove  chaff,  husks,  pieces  of 
cob,  and  cracked  kernels.  Then  it  goes  to 
the  hand-grading  room.  Here  girls  and 
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women  remove  by  hand  all  cracked, 
dwarfed,  undersized,  or  misshapen  kernels. 
The  seed  is  then  sacked  and  labeled  for 
shipment. 

Yields  of  hybrid  sweet  corn  seed  average 
about  2,000  pounds  of  marketable  seed  per 
acre.  However,  Mr.  C.  J.  Shellenberger  of 
Melba,  Idaho,  considered  to  be  one  of  the 
best  growers  in  the  area,  has  a  3-year 
average  per-acre  yield  of  4,300  pounds  of 
marketable  seed  on  a  10-acre  contract. 

Contract  Prices  for  Hybrid  Seed 

Contract  prices  for  producing  hybrid 
sweet  corn  seed  vary  from  8  to  191/2  cents 
per  pound,  depending  upon  the  variety  pro- 
duced. These  prices  are  reduced  1^/2  cents 
per  pound  if  the  seed  company  does  the 
detasseling.  Experienced  growers  usually 
detassel  their  own  corn  with  family  or  com- 
munity labor. 

The  1947  contract  price  for  Golden  Cross 


Bantam  is  9  cents  per  pound  if  the  farmer 
does  the  detasseling,  and  71/4  cents  per 
pound  if  the  seed  company  does  the  detassel- 
ing. This  gives  the  average  grower  a  gross 
per-acre  return  of  $150  to  $180,  depending 
on  whether  he  does  the  detasseling.  Mr. 
Shellenberger  with  his  record  yield  of  4,300 
pounds  per  acre  at  9  cents  per  pound  (he 
does  his  own  detasseling)  has  a  gross  per- 
acre  return  of  $387. 

The  acreage  devoted  to  sweet  corn  seed 
production  grew  tremendously  on  the  two 
developments  during  the  war  because  of 
the  demand  for  the  production  of  more 
food.  The  acreage  rose  from  2,500  in  1940 
to  a  peak  of  8,000  in  1944. 

A  large  part  of  the  increased  production 
of  vegetable  and  garden  seed  in  the  United 
States  during  World  War  II  was  ear- 
marked and  stock-piled  for  foreign  coun- 
tries. 

This  was  not  true  in  the  case  of  sweet 
corn  seed.  Most  of  this  seed  was  used  in 
home  gardens  and  commercial  farms  for  the 
canning  and  quickfreeze  industries.  A 
small  amount  was  shipped  to  Southern  Rus- 
sia. The  Army  and  Navy  used  sizable 
quantities  of  Golden  Cross  Bantam  sweet 
corn  for  green  corn  production  in  tropical 
and  semitropical  areas.  It  was  found  that 
this  hybrid  sweet  corn  variety  was  one  of 
the  few  vegetables  that  could  be  produced 
under  tropical  conditions.  Three  and  four 
crops  of  Golden  Cross  Bantam  sweet  corn 
were  produced  each  year  in  some  areas. 

Experimental  work  was  started  on  the 
Golden  Cross  Bantam  in  1922  by  Glenn  M. 
Smith,  Agronomist  of  the  Bureau  of  Plant 
Industry,  stationed  at  Purdue  University, 
Lafayette,  Ind.  Selection  and  improvement 
work  continued  until  1931  when  the  first 
seed  was  released  for  trials  under  field  con- 
ditions. There  has  been  a  great  improve- 
ment in  Golden  Cross  Bantam  since  this 
initial  release  due  to  Mr.  Smith's  efforts  and 
those  of  the  seed  trade,  and  other  research 
scientists  in  the  hybrid  sweet  corn  field. 

Other  research  scientists  prominent  in 
the  development  and  improvement  of  hy- 
brid sweet  corn  seed  are  Dr.  W.  A.  Huelsen, 
University  of  Illinois,  Urbana,  111.,  Dr.  E. 
S.  Haber,  Iowa  State  College,  Ames,  Iowa; 
and  Dr.  W.  R.  Singleton.  Connecticut  Ag- 
ricultural Experiment  Station.  In  addi- 
tion to  developing  and  improving  hybrid 
sweet  corn  varieties,  these  research  scien- 
tists also  supply  the  seed  companies  and 
growers  with  information  on  methods, 
technique,  and  "know-how,"  so  necessary 
in  the  production  of  this  type  of  seed.  • 
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Perplexities  Unlimited 

(Conlinutd  from  fmgr  lit) 

the  realities  of  the  situation  and  then  by 
proceeding  to  do  something  about  them 
that  we  will  regain  the  confidence  of  those 
among  us  who  question  the  feasibility  of 
increasing  or  enlarging  reclamation  proj- 
ects by  the  Federal  Government.  Too  often 
we  have  been  guilty  of  promoting  or  ac- 
cepting some  enterprises  from  an  idealistic 
viewpoint,  unmindful  of  the  realism  to  fol- 
low. With  our  feet  firmly  implanted  in  the 
soil,  with  a  grim  determination  to  go  for- 
ward with  plans  that  recognize  the  realities 
of  the  problem  approached,  we  can  then 
perhaps  eliminate  the  necessity  and  the 
practice  of  recurrent  appeals  to  Congress 
for  moratoriums,  for  deferment,  for  write- 
offs, for  adjustments  in  the  construction 
cost,  or  for  other  palliates  which  but  stave 
off  the  day  of  reckoning. 

Last  Year'g  Resolves 

What  are  some  of  the  phases  of  the  un- 
finished task  which  deserve  our  considered 
judgment?  Here  is  the  gist  of  some  of  the 
resolutions  adopted  at  the  15th  annual  con- 
vention of  the  National  Reclamation  Asso- 
ciation in  1946,  showing  what  is  needed. 

•  The  release  of  impounded  funds. 

•  Additional   legislation   to   protect   the 
beneficial  consumptive  use  of  water  in  the 
west. 

•  Coordination  of  activities  of  Federal 
map-making  agencies  to  complete  all  the 
essential    topographic     mapping     of    the 
United  States. 

•  Amendment  of  the  Reclamation  Proj- 
ect Act  of  1939  so  as  to  recognize  the  dis- 
trict as  to  the  amount  paid  for  construc- 
tion costs,  the  rights  of  the  district  in  the 
water  rights  it  has  been  using,  the  right  to 
renew  contracts,  and  the  need  for  termina- 
tion of  control  when  construction  costs  are 
fully  paid. 

•  Further   study    of   the   fixed    acreage 
limitation  provision  now  required  by  the 
Act  of  1902,  to  be  given  by  special  com- 
mittee. 

•  Compliance  with  State  laws  in  the  de- 
velopment of  projects  on  the  part  of  any 
Federal  agency  dealing  with  water. 

•  Utilization   of   power   revenues,   with- 
out discrimination  as  to  types  of  operating 
organizations    whether    such    projects    are 
o|>erated  by  the  United  States,  by  irriga- 
tion districts,  or  by  water  users'  associations. 

•  Modified  contracts  with  respect  to  ex- 
i.Minjt   provisions  concerning  the  revenue* 
derived   from   the  sale  of   land  on   some 
projects. 

•  The  need  of  a  small  projects  division 
in  (he  Bureau  with  a  simplified  procedure 


to  handle  the  small  projects  seeking  equal 
opportunities  with  large  ones  in  partici- 
pating in  the  Federal  Reclamation  program. 

•  The   enactment   of   a   Federal   stream 
abatement  pollution  law  to  protect  and  pre- 
serve States1  interest-. 

•  Legislation   to   clarify   and   elaborate 
the  factors  to  be  used  in  the  determination 
of   economic    justification    of   reclamation 
projects  in  view  of  the  Department  of  In- 
terior   Solicitor's    opinion    respecting    the 
application  of  power  revenues  on  Reclama- 
tion projects. 

•  Additional  research  in  the  field  of  irri- 
gation and  drainage. 

•  Coordinating  the  efforts  of  all    Fed- 
eral agencies  concerned  with  the  develop- 
ment of  our  natural  resources  by  the  legis- 
lative and  executive  branches  of  the  Gov- 
ernment. 

These  are  among  the  24  resolutions 
adopted  at  Omaha  last  year. 

By  directing  the  energies  of  research  to 
the  entire  field  of  reclamation  with  all  of 
its  ramifications,  we  shall  be  taking  some  of 
the  necessary  steps  toward  answering  many 
of  the  pertinent  questions  raised.  How- 
ever, studies  alone  will  not  do  the  job. 
Hearings,  investigations,  and  reports  are 
not  enough.  We  need  action  now! 

If  a  mistake  has  been  made,  let  us  not 
continue  that  mistake.  Rather,  let  us  pro- 
ceed to  rectify  an  error,  whether  it  was  made 
yesterday  or  has  the  slightest  indication  of 
reappearing  tomorrow.  By  first  recogniz- 
ing our  mistakes,  then  facing  the  issue,  we 
shall  be  able  to  accept  the  challenge  for 
completing  the  task  remaining  before  us. 

Perplexities  Unlimited?  Yes!  But  these 
provide  us  with  the  challenge  that  should 
spur  us  onward  toward  the  achievement  of 
our  ultimate  objectives,  as  we  proceed  to  do 
the  things  "that  couldn't  be  done." 


Do  1  MII  Plan  Ta  »f MI  ,•/ 

If  MI,  plr««-  notify  ihr  RfciamalKin 
I  "i  M>  ili  ii  >..u  111  •>  ronlinur  to  "• 
«••»«  jroor  ropy  rrGuUrl». 


Water  for  the  Asking 

From  Nampa.  Idaho,  comes  the 
story  of  a  Kansas  farmer,  a  Nampa 
businessman,  and  a  Nampa  farmer. 

While  the  farmer  from  Kansas  was 
visiting  the  businessman,  in  walked 
the  Nampa  farmer,  who  ran  a  farm 
owned  by  the  businessman. 

"I  need  some  additional  water  for 
my  beet  field,"  he  told  the  owner. 
The  latter  called  the  irrigation  dis- 
trict office,  reported  whut  was  needed, 
nodded,  said  "Okay"  as  he  was  told 
the  priee  and  that  delivery  of  the  water 
would  I"  made  as  requested,  and  hung 
up. 

The  Kansan  listened  with  rapt  in- 
icn-t.  "Just  what  did  you  do?"  he 
asked. 

"Oh.  I  juxt  ordered  three  rain-  1H 
days  apart."  was  the  answer. 

"t..iwil."  responded  the  amazed 
Kansan.  "Can  vou  do  that  out  here?" 


We  know  from  past  experience  that  agri- 
cultural development  has  preceded  indus- 
trial development.  Speaking  for  the  car- 
riers in  this  program  of  carrying  reclama- 
tion forward,  our  interest  is  so  obvious  as 
to  seem  not  even  necessary  to  require  a 
statement. 

There  can  be  no  separation  of  the  interest 
of  this  western  country  from  the  interest  of 
companies  which  provide  transportation 
facilities.  We  advance  or  we  retrogress  in 
the  same  direction  and  at  the  same  ratio  as 
the  territory  we  serve.  We  dedicate  our- 
M-Krs  to  the  purpose  of  bringing  an  ade- 
quate, sound  agriculture  in  this  country. 
Maintenance  and  support  of  the  present 
reclamation  policy  is  the  means  of  achiev- 
ing that  goal  in  the  arid  regions.  We  have 
supported  and  will  continue  to  support 
Reclamation  Associations.  What  we  have 
done  in  the  past  we  will  continue  to  do  in 
the  future.  We  hope  to  do  our  part  to  help 
spread  community  prosperity  just  as  far  as 
it  can  be  spread  by  the  practical  use  of 
water  that  falls  in  the  entire  water  shed.  • 


New  Maps  Available 

The  following  recent  project  maps 
have  been  prepared  by  the  Wash- 
ington, D.  C.,  office  of  the  Bureau 
of  Reclamation: 

Shoshone  project,  Wyo.-Mont., 
map  No.  47-57,  four  colors,  red, 
green,  blue,  and  black,  size  approxi- 
mately lay*  by  16",  price  15  cents. 

Same  map  numbered  47^54,  three 
colors,  blue,  green,  and  black.  Size 
approximately  10VL>  by  17",  price  15 
cents. 

Minidoka  project,  Idaho,  map  No. 
47-55,  three  colors,  blue,  red  and 
black,  size  approximated  ;','•_.  li\  11", 
price  15  cents. 

Same  map  numbered  47-55A,  ap- 
proximate size  19V&  by  26",  price  25 
cents. 

1946  Index  and,  Bound  Volumes 
of  Kra  Available 

A  limited  supply  of  bound  volumes 
of  the  May  through  December  1946 

is-ues  nf  the  Reclamation  Kra  are  now 
available  at  $2  a  volume.  Separate 
copies  of  the  Index  to  these  numbers 
are  free  upon  n-i|iic-t. 

M.iki-  i-heek  or  nioiicN  order  pay- 
able to  Treasurer  of  the  United  States. 
1'ii-tagc  stamps  are  not  accepted. 

\ddn---    older    I.,    llic    (   .  .mini-M.irirr . 

Bureau  of  Reclamation,  Washington 
25,  D.  C. 
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OPENING  DA  Y  at  Model  Farm 


"Unusual  weather"  fails  to  dampen  enthusiasm  for  the  first 
field   day   at   Columbia   Basin   Project's  Development   Farm 


by  Gene  Nicolai,  Coulee  Dam,  Wash.,  Reg.  I 


Seventeen   thousand   farms   like  this   one   mill   eventually  dot   the 
Columbia  Basin  Project  landscape. 


Photos  by  Harold  FOBS,  Region  I 

Farm  houses  of  this  type  n  ill  constitute  the  nucleus  of  the  future 
communities  which  will  cover  a  million  acres. 


It  was  a  cold,  drizzly  October  day  at  the 
Bureau  of  Reclamation's  Development 
Farm  on  the  Columbia  Basin  project  of 
eastern  Washington. 

Kenneth  Hampton,  wounded  veteran  of 
World  War  II  and  operator  of  the  80-acre 
demonstration  plot,  frowned  at  the  dismal 
sky.  Then  he  looked  thoughtfully  at  the 
smoothly  graveled  driveways,  the  maturing 
corn  and  potatoes,  the  sprouting  alfalfa 
and  clover,  the  newly  painted  machine  shed 
converted  from  a  war-surplus  airplane 
hangar. 

"Doesn't  look  like  much  of  a  crowd,"  he 
told  his  young  wife. 

Out  near  the  machinery  shed,  John  L. 
Toevs.  land-development  director  of  the 
project,  which  is  headed  by  project  develop- 
ment supervisor  W.  W.  Johnston,  pulled 
out  his  watch.  It  was  1:05,  five  minutes 
past  the  time  set  for  beginning  the  first  field 
day  on  the  farm,  two  miles  east  of  Moses 
Lake. 

A  flat-bed  truck,  carrying  a  man,  wife, 
and  baby  turned  down  the  side  road,  rattled 
by  the  almost-four-room  farm  home  and 
stopped  near  Toevs. 

"We've  come  to  look  over  the  farm." 

"(»lad  to  see  you,"  Toevs  answered. 
"Just  park  over  there.  The  meeting  will 
be  in  the  machinery  shed  at  two." 

And  then,  streaming  from  Moses  Lake 
and  from  roads  channeling  from  other 


parts  of  the  million-acre  expanse,  came  a 
steady  flow  of  cars  and  trucks.  Toevs 
lighted  his  pipe  and  grinned.  Hampton 
hurried  out  to  direct  traffic  while  his  wife 
hustled  their  3-year  old  daughter  into  a 
new  dress. 

They  kept  coming — school  buses,  new- 
sedans,  old  coupes,  even  a  motor  scooter. 
And  by  1 :30  o'clock,  the  crowd,  swelled  to 
more  than  400,  began  a  tour  of  the  farm 
dwelling  designed  at  Washington  State 
College.  Others  ignored  the  chilling  rain 
and  wandered  through  the  fields,  exchang- 
ing views  about  the  10-foot  hybrid  feeder 
corn,  examining  the  Netted  Gems,  asking 
questions  about  the  milking  parlor,  the 
machinery,  and  the  well  which  will  serve  the 
farm  irrigation  system  until  water  from  the 
project's  main  network  reaches  the  Basin. 

By  2  o'clock  they  had  filled  all  seats  in 
the  machinery  shed  and  were  perched  on 
cement  sacks,  empty  boxes,  potato  diggers, 
and  oil  drums. 

The  first  field  day  at  the  first  development 
farm  on  the  Columbia  Basin  project  was 
a  success. 

Toevs  opened  the  meeting  with  the  greet- 
ing: "Well,  folks,  we're  glad  to  see  you 
here." 

He  was  speaking  to  prospective  settlers 
waiting  for  water  to  reach  the  parched  lands 
in  the  basin,  to  agricultural  agents  of  rail- 
roads, Chambers  of  Commerce,  the  Grange, 


Washington  State  College  Extension  Serv- 
iice  representatives,  the  Bureau  of  Plant 
Industry,  the  Columbia  Basin  Commission. 
He  made  a  plea  for  weed  control  to  his 
listeners,  many  of  whom  operate  farms 
served  by  private  irrigation  in  the  Basin. 
He  explained  the  cooperation  of  the  State 
College  and  the  Prosser  (Wash.)  Agricul- 
tural Experiment  Station  in  the  develop- 
ment farm  program. 

Congressman  Hal  Holmes  from  Washing- 
ton's fourth  district  was  principal  speaker. 
He  commended  the  development  farm  plan 
as  a  guide  for  future  settlers. 

"Farms  like  this,  using  poorer  type  soils 
as  well  as  the  better  soils,  show  the  trans- 
formation of  sagebrush  to  crops,"  Congress- 
man Holmes  said.  "Here  they  will  practice 
rotation  of  crops,  carry  on  scientific  re- 
search, and  study  planting  of  various  crops 
to  help  those  who  will  farm  in  the  Basin. 
Here  a  vision  has  been  transformed  into 
cold  reality. 

"Irrigated  farms  like  this  show  what  hap- 
pens when  life,  in  the  form  of  irrigation 
water,  reaches  this  arid  region.  Your 
presence  here  proves  you  are  people  of 
vision.  Men  without  vision  are  lost;  men 
with  vision  can  do  wonders." 

Ned  Thomas,  president  of  the  Moses  Lake 
Chamber  of  Commerce,  which  long  had 
planned  the  initial  field  day,  introduced 

(Continued  on  Page  266) 
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Veteran  Assistant***  ail  Miiiidoka 


In  the  aptly  named  "Magic 
Valley"  of  southeastern  Idaho 
new  settlers  will  have  help  in 
building  self-supporting  farms 


by   Ernest  J.    Palmer 
Hunt,  Idaho,  Kegiiin  I 


Veteran  Glenn  A.  Parsons,  (left)  receiving  advice 
from  Harold  L.  Harris.  Work  Unit  Conservation- 
ist of  the  Soil  Conservation  Service,  Jerome,  Idaho. 

• 

^— /•/,., r..  by  /'/.,/  \fi-rriff.  Rrgion  I 


The  mere  drawing  of  a  name  from  a  howl 
is  but  a  small  beginning  in  the  building  of  a 
fertile  irrigated  farm  on  a  patch  of  publir 
land  now  barren  desert.  The  actual  trans- 
formation of  sagebrush  land  into  a  pro- 
ductive unit  i»  a  major  job,  one  that  taxes 
tin  U-st  of  the  men  who  undertake  it. 

To  many  of  the  veterans  who  won  a  piece 
of  the  3,226  acres  of  public  land  opened  to 
homestead  entry  on  the  Gooding  Division 
<>f  tin-  Miiiidoka  project,  in  Idaho,  where 
the  Japanese  evacuee  camp  was  situated,  it 
i»  a  particularly  new  adventure  One  said: 

"Why.  I've  farmed  all  my  life  but  1  don't 
••\i-ii  know  how  to  walk  up  to  an  irrigation 
shovel.  I  .in  I  get  help  from  someone  who 
can  show  me  how  lo  irrigate?"  "Where 
<|..  we  gri  our  water'.'"  "\\  hat's  a  lateral?" 
"What's  a  Mil.  lateral?"  "What's  a  corru- 
gation?" "II.. w  miirh  water  do  you  run 
down  (he  ditch '.' '  "Can  I  v1''  help  in  l.iv  ing 
out  my  irrigation  ditches?"  "How  iln  I 
X'-t  tin-  *agebriish  off  the  land?"  "Are 
»i  linfils  available?"  "How  <  an  I  gel  water 
for  my  household  use?"  "Can  I  get 
elect ri<  itv  ?" 

While  all  of  the  men  have  hail  three 
years  of  full-time  farming  experience  afler 
reaching  the  age  of  lo,  as  required  in  quali- 
fvmir  for  the  drawing,  many  never  irrigated 
In-fore,  and  about  half  came  from  onl-ide 


the  State  of  Idaho  and  thus  are  unfamiliar 
with  local  conditions.  That  the  w  inner  ~ 
would  need  advice  and  other  assistance  in 
bringing  their  land  to  the  productive  stage 
was  evident  long  before  the  first  name  was 
drawn  from  the  bowl. 

Although  some  old-timers  may  say  that 
the  new  settlers  should  not  be  "wet  nursed," 
that  they  should  have  to  dig  for  them- 
selves, the  more  thinking  person  \\ill  agree 
that  the  new  farmers  will  have  plenty  of 
trials  and  tribulation-  despit"  all  the  help 
they  will  get.  The) 'II  need  courage,  am- 
bition, and  must  put  in  long  hours  and 
plenty  of  hard  work  to  make  a  success  in 
their  undertaking. 

Then.  too.  limes  have  changed.  The  new 
settler>  imi«l  develop  their  faun  nnil- 
ipiirkU  .mil  i  flicienlly  because  i>f  high  liv- 
ing costs  and  lack  of  capital.  Otln-iw  i-r. 
llirv'll  -urelv  lose  out. 

In  January    I'M .    the  Mureau  of   Id  •  l.i 
mation  slcpfx'd  out  and  squarelv   faced  the 
problem  »f  how    l.<>|  |<>  provide  -i  Illi-r    .1- 
•  i-  mi  the  Miniiloka  project.    Through 
its  land  use  specialist  it  conferred  with  local 
rrpn-cnt.iiivcs  of  other  agencic-  who  had  a 
s.-ivi.  c  i..  offer  rural  folks.     It  was  readily 
agreed  by  all  that  the  IT-I  way  lo  provide 
the  aid  was  to  form  a  committee,  an  Inlet 


Agency  Committee  as  it  were,  consisting  of 
representatives  of  all  the  organizations 
involved,  which  would  plan,  coordinate, 
and  carry  forward  the  most  helpful  pro- 
gram possible  for  the  settlers.  The  com- 
mittee should  be  ready  for  action  when  the 
tir^i  settler  arrived. 

The  first  meeting  of  the  new  group  was 
held  on  January  15.  1947.  and  meetings 
have  been  held  regularly  ever  since.  The 
land  use  specialist  was  elected  Agency  com- 
mittee coordinator  and  the  county  exten- 
sion agent  was  elected  secretary.  Repre- 
-  -ntcd  on  the  committee  are:  I  niver-itv.  of 
Idaho  extension  division.  Idaho  State 
Hoard  of  Kducation.  Idaho  Krnplov  merit 
Service.  Kami  Home  Administration.  Pro- 
duction and  Marketing  Administration, 
>.nl  Conservation  N-IM.I  and  Bureau  of 
Reclamation. 

The  settlers  who  have  taken  up  residence 
mi  the  project  are  appreciative  of  the  help 
lliev  are  receiving  through  this  group. 
I  ndri  the  plan  a  definite  delineation  of 
irs|M,risi|ii|itie«  has  been  outlined  for  C.H  li 
v.  I  lie  atlivitv  of  each  is  outlined 
below  : 

Itt  10  M    111   l(n  i  VM  MI< >\ 

The  Bureau  laid  out  farm  units  accord- 
ing to  the  topography  of  the  land  and  the 
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acreage  required  to  support  an  average 
family  at  a  suitable  standard  of  living. 

Under  Public  Law  478,  Seventy-ninth 
Congress,  second  session,  buildings  and 
certain  personal  property  used  at  the  War 
Relocation  Camp,  such  as  bathtubs,  blan- 
kets, rubber  boots,  shovels,  sewing  ma- 
chines, chairs,  and  kitchen  utensils,  were 
transferred  to  the  Bureau  of  Reclamation. 
A  great  deal  of  this  property  has  been  allo- 
cated to  the  veteran  homesteaders  and 
many  of  them  are  actually  removing  these 
materials  to  their  farm  units. 

Electricity  for  the  farms  was  made  avail- 
able through  the  efforts  of  the  land-use 
specialist  and  the  project  superintendent, 
working  with  power  company  officials.  As 
a  result,  homesteaders  can  obtain  electric 
power  within  a  few  days  after  they  request 
the  service. 

Veterans  need  schools  for  their  children, 
too.  The  Inter-Agency  Committee  can  take 
credit  for  having  the  Hunt  unit  taken  into 
the  Eden  School  District,  and  having  the 
district  provide  busses  to  transport  the 
youngsters  to  and  from  classrooms.  The 
Bureau  assisted  the  district  by  giving  it  a 
school  bus  and  two  barrack-type  buildings. 

Where  could  veterans  live  while  building 
their  homes?  That  question  was  quickly- 
answered  by  the  Bureau  by  providing  them 
with  temporary  housing  in  two  blocks  in  the 
former  Japanese  evacuee  camp.  A  laundry 
building,  with  showers,  toilets,  and  wash 
basins,  is  available  nearby.  The  settlers 
appreciate  these  accommodations.  As  one 
said,  "This  certainly  beats  living  in  a  tent, 
such  as  my  dad  had  to  do  when  he  was 
homesteading." 

The  Bureau  extends  settlers  a  warm  wel- 
come through  the  land  use  specialist.  The 
"welcome"  includes  giving  them  informa- 
tion on  how  the  unit  might  best  be  irrigated 
and  on  the  assistance  that  is  obtainable  and 
showing  them  the  buildings  and  personal 


property  and  temporary  housing  that  is 
available.  The  veteran  also  gets  informa- 
tion such  as  how  to  file  his  homestead  entry 
or  contact  building  movers. 

One  of  the  main  jobs  that  the  land-use 
specialist  is  doing — and  the  one  that  is 
probably  appreciated  most  by  the  settlers — 
is  to  assist  them  in  laying  out  farm  fields, 
irrigation  systems,  and  locating  farmsteads 
and  to  provide  accurate  information  on  the 
leveling  that  is  necessary.  This  work  is 
done  out  in  the  field  with  the  specialist 
operating  the  level  and  the  farmer  the  rod. 

UNIVERSITY  OF  IDAHO  EXTENSION  DIVISION 

Briefs  containing  reliable  information  on 
the  types  and  kinds  of  farm  equipment  nec- 
essary to  grow  various  crops  are  being 
provided  by  Virgil  Cross,  Jerome  County 
Extension  Agent.  Another  brief,  called 
"Recommended  Seeding  and  Crop  Table, 
Hunt  project,"  is  also  available.  It  gives 
the  planting  time,  rate  of  seeding,  best 
source  of  seed,  and  varieties  of  seeds  adap- 
table in  the  Hunt  area.  The  county  agent 
will  also  provide  briefs  on  farmstead  loca- 
tion and  on  the  selection  of  livestock  breed- 
ing stock  and  such  others  as  the  veterans 
may  need.  In  addition  to  giving  individual 
assistance,  the  county  agent  holds  edu- 
cational meetings  with  the  Hunt  settlers 
during  the  winter  months,  when  the  exten- 
sion specialist  can  assist  him. 

Agent  Cross  is  not  only  able  to  assist  the 
settlers  with  the  above  educational  pro- 
gram, but  he  also  knows  the  best  fishing 
streams  in  Idaho.  Several  of  the  settlers 
seem  to  be  very  interested  in  this  phase  of 
the  settler  assistance  program. 

IDAHO  STATE  BOARD  OF  EDUCATION 

Under  Public  Law  346,  Seventy-eighth 
Congress,  second  session  (commonly 
known  as  the  GI  Bill  of  Rights),  quali- 
fied veterans  are  entitled  to  take  institu- 


tional on-the-farm  training.  The  new  farm- 
ers are  eligible  for  a  1-year  training  pro- 
gram, plus  one  additional  month  of  train- 
ing for  each  month  spent  in  the  armed 
forces,  but  not  to  exceed  four  calendar  years. 
During  this  training  period,  the  Veterans' 
Administration  will  make  subsistence  pay- 
ments to  veterans  enrolled  in  the  agricul- 
tural courses. 

The  State  department  of  vocational  edu- 
cation, through  its  agricultural  education 
branch,  will  establish  this  training  pro- 
gram for  the  veterans  at  Hunt.  Clare  Hunt, 
assistant  in  charge  of  veteran  training  and 
on-the-farm  training,  and  Henry  Schodde, 
district  supervisor,  department  of  voca- 
tional education,  have  prepared  the  pro- 
gram. The  class  will  be  held  in  one  of 
the  warehouses  at  the  Hunt  camp  with 
Bart  Gardner  as  agricultural  instructor. 
Courses  will  be  offered  in  crop  and  live- 
stock production,  marketing,  farm  man- 
agement, and  irrigation  practices,  as  well 
as  any  other  training  which  will  b3  of 
specific  value  to  the  ex-soldier  settlers  on 
this  project.  For  practical  illustration  as 
part  of  the  course  in  agricultural  engineer- 
ing, Gardner  will  work  with  the  settlers  in 
remodeling  their  barracks  into  farm  homes, 
assist  them  in  preparing  equipment  to  move 
their  buildings,  etc.  The  course  will  be 
part  individual  instruction  and  part  class- 
room work. 

PRODUCTION  AND  MARKETING  ADMINISTRA- 
TION 

Major  benefits  are  to  be  gained  under 
the  Production  and  Marketing  Adminis- 
tration program.  Practice  D-15,  for  in- 
stance, will  allow  the  settler  $6  per  acre 
for  preparation  of  land  for  irrigation. 
Through  L.  E.  Pool,  chairman  of  the 
Jerome  County  Agricultural  Conservation 
Association  Committee,  the  closing  date 
for  signing  plan  sheets  was  extended  from 


Photos  by  Phil  Merrill,  Region  I 

The  three  "R's"  (especially  Rotation)  trill  play  an  important  role  in  the  program  as  shown  by  Henry  Schodde  at  the  blackboard.  At 
center,  County  Supervisor  Verl  Vnander  of  ¥11 A  discusses  with  Veteran  William  R.  Niedrick  the  possibility  of  using  the  water  tower 
for  domestic  supply,  and  at  right,  the  Bureau's  land  specialist  helps  veteran  Carl  Blanford  surrey  for  a  main  ditch  location. 
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Hunt  Inter-Agency  Committee  tuings  info  actinn  mapping  plans  tchirh  trill  help  shape  the 
drttinr  of  lucky  veteran  homesteader*  on  the  Minidoka  Project,  Cooding  Itirision. 


May  1,  1947,  to  September  1,  1947,  for  the 
special  benefit  of  the  Hunt  homesteaders. 
The  Inter-Agency  Committee  has  mailed 
briefs  to  the  new  settlers  giving  them  infor- 
mation on  how  to  take  advantage  of  the 
program  and  listing  the  practices  that 
would  benefit  them  most. 

FARM   HOME  ADMINISTRATION 

This  agency,  represented  at  Hunt  by 
County  Supervisor  Verl  Unander,  will,  as 
far  as  congressional  appropriations  allow, 
make  production  and  subsistence  loans  to 
purchase  livestock,  farm  equipment,  seed, 
feed,  and  other  farm  supplies  and  to  pay 
for  necessary  hired  labor,  erect  necessary 
minor  buildings  or  make  minor  repairs. 
I  In-  latter  may  not  exceed  more  than  SICK) 
for  a  lo  month  period. 

Loans  will  also  be  made  by  the  KM  \ 
to  purchase  essential  home  equipment,  to 
meet  subsistence  and  medical  care  of  the 
family,  and  to  individuals  or  groups  to  buy 
sires,  equipment,  etc. 

The  agency  may  also  rxti-nd  credit  ;i--i-t- 
ance  and  technical  advice  and  service  for 
the  development  of  domestic  water.  It  is 
making  a  survey  of  the  ddOMtic  water  re- 
•  piiii-meni-  of  the  Hunt  settlers.  If  the 
enisling  large  wells  for  the  Japanese  cam|i 
I*-  u-ed  i..  provide  water  to  the  43 


.!••!  I'-li  to  right:  Clarr  Hunt,  a—Mam 
•  i«"r.  agrii  ultiiral  rduralion;  Hrnry  S<-h.«|.|r. 
<li«lrirt  agrirulliiri-  rdiiration  Miprm«ir;  KonaM 
8.  Cullrr.  manager.  Jrronir  (.mint*  Kmplotmi-nt 
Service;  Verl  I  namlrr.  muni*  KM  \  «np»-i 
O.  V.  Cbenowrth  who  Mill  rrplarr  ihr  |,r.  —•ni  laml 
u«r  •prrialiil:  I..  K.  I'mil.  Jrronir  <  nuntv  chairman 
of  PMA:  Man. Id  I..  Harri*.  work  unit  rnnwrva- 
IMIIII-I  <M>i;  Krnr.t  J.  I'almrr.  prrwnl  Mini 
doka  land  u«r  »prriali»l.  and  W.  Itran 
rrginnal  land  «*r  «p«Tiili.i 


homesteaders,  it  is  hoped  the  FHA  will 
recommend  and  assist  the  settler  in  de- 
veloping individual  wells. 

SOIL  CONSERVATION  SERVICE 

The  Soil  Conservation  Service  will  aid 
the  settler  in  developing  individual  or  group 
conservation  plans,  make  recommendations 
on  proper  land  use  according  to  capability 
classes  and  assist  with  other  technical  sur- 
veys. Harold  L.  Harris,  work  unit  con- 
servationist, represents  the  SCS  on  the 
Inter-Agency  Committee. 

IDAHO  EMPLOYMENT  SERVICE 

Assistance  to  the  veteran  in  finding  out- 
side work  during  slack  periods  on  the  farm 
and  in  obtaining  hired  help  during  busy 
seasons  will  be  offered  by  this  agency.  Its 
office  is  in  Jerome  and  Ronald  S.  Cutler  in 
charge,  will  act  as  veteran  information 
•  >lli'  IT.  The  organization  is  also  the  claims- 
taking  agency  for  the  servicemen's  read- 
jii-lment  allowance. 

In  summari/ing  the  settler  assistance  pro- 
gram on  the  Minidoka  project,  it  can  be 
said  that  each  and  every  veteran  will  find 
friendly  assistance  available  from  every 
member  <>f  the  Inter-Agency  Committee. 
which  is  determined  to  help  the  veterans  to 
the  fullest  extent  of  the  authority  of  ii« 
mcmlxTs.  In  the  last  analysis,  however,  it 
will  l>e  up  to  each  settler  to  make  his  own 
MOMM.  I  nder  our  democracy,  that  is  as 
it  should  be.  • 


tiirrecthin:  Our  Kroni  (!o\.-r  for  l.i-t  month 
rarrin)  ihr  Mauling  nrw«  that  tin-  Mamalh  pr«i<  <  i 
wa»  liH-atrd  in  Wa.'hingliin-Orrgnn.  Thrrr  is  no 
rhangr  it  in  »till  in  California  Orrgon.  Thr  phut" 
graph  «»•  takrn  by  J.  K.  K'luharlv  of  Kcgmn  II 


NRA    Convention 

( Continued /rom  ,,a,r  tit) 

tributable  to  purposes  other  than  irrigation 
or  municipal  water  supply. 

•  Permitting  the  contracting  for  surplus 
waters  for  irrigation  purposes. 

•  Asking  the  Bureau  of  Reclamation  to 
establish  a  Small  Projects  Division. 

•  Proposing  that  the  States  own  title  to 
all  lands  beneath  the  navigable  water  \vith- 
in  their  boundaries,  which,  as  to  coastal 
States,   includes  the  marginal   shelf,   sub- 
ject to  regulatory  powers  of  the  Federal 
Government. 

•  Opposition  to  creation  of  any  regional 
authority. 

•  Opposing  continuation  of  the  South- 
western   Power    Administration     (in    Ar- 
kansas). 

•  Urging  Congress  to  follow  an  annual 
program  of  appropriations  which  will  com- 
plete   currently    authorized    flood    control 
projects. 

•  Memorializing  Congress  to  enact  Sen- 
ate bill  912  to  remove  land  limitations  from 
the  San  Luis  Valley  project  in  Colorado, 
Valley  Gravity  Canal  project  in  Texas,  and 
the  Central  Valley  project  in  California. 

•  Naming  of  a  committee  by  the  associa- 
tion president  to  draft  a  Federal  law  extend- 
ing the  period  for  repayment  of  water  users' 
obligations. 

•  Urged  and  recommended  that  no  in- 
come-tax liability  based  on  power  revenues 
be  imposed  on  water  users;  and  that  all  net 
revenues  derived  from  power  facilities  in- 
cluded in  the  construction  cost  of  a  project 
be  applied  to  the  aid  of  the  irrigation  system. 
such  application  to  be  made  in  manner  fair 
and    appropriate    to    project    division    in- 
volved; it  was  further  urged  that  an  equita- 
ble allocation  of  net  revenue  from  power 
facilities  not  subject  to  repayment  by  water 
users  shall  forever  be  applied  as  an  aid  to  the 
irrigation  system. 

•  That  Congress  and  the  Bureau  of  Rec- 
lamation should  strictly  adhere  to  the  prin- 
ciple  of   providing   adequate,   economical 
supply  of  su|i|>lemeiil;il  water  for  existing 
projects. 

•  Expressing  opposition  to  the  Bureau  of 
Reclamation    retaining    control,   operation 
and   maintenance  of  projects   after   water 
users'  organizations   have  become   legally 
entitled  to  take  such  control. 

•  Pledging  association  cooperation  with 
tin-  r.iinMii  of  Reclamation  and  the  Corps 
of  Engineers. 

•  Rci|iicMini:  the  association's  sei  i ct.it  \- 
manager  to  setul  the  resolutions  adopted  to 
the  Congress,  governors  and  altornc\>  gen- 
eral of  the  17  Western  N;ilc-. 

•  Expressing  thank-  to  the  i  il\  of  Phoe- 
nix "for  the  excellent  manner  in  which  all 
matters  pertaining  to  the  mccliiiL1  ha\e  Iwcn 
handl'-d." 

•  Asking  for  modification  of  law  to  per- 
mit the  War  Department  to  sell  water  for 
irrigation  purposes  from  Army  dams  with- 
out regard  lo  Reclamation  law.     *     *     * 
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Australian  Satjebustlng  Plow 


by  A.  C.  Hull,  Jr. 

Forest  Ecologist,  Intermountain  Forest  and 
Range  Experiment  Station,  Ogden,  Utah 


EDITOR'S  NOTE:  As  part  of  a  range  im- 
provement program,  the  Forest  Service  has 
been  conducting  tests  in  Idaho  and  nearby 
States  in  removing  sagebrush  with  a  new 
type  of  disk  plow.  Because  clearing  of 
sagebrush  is  a  major  activity  on  nearly  all 
new  Federal  Reclamation  projects,  we  are 
grateful  for  this  opportunity  to  publish  the 
latest  developments  for  the  benefit  of  our 
readers. 

Below,  the  man  in  charge  of  the  experi- 
ments, tells  the  story. 


From  "Down  Under"  has  come  a  ma- 
chine for  "plowing  under"  sagebrush — 
a  major  undertaking  on  great  stretches  of 
lands  used  for  range  or  watersheds  or  to 
be  cleared  for  farming. 

Until  recently,  removing  sagebrush  with 
the  wheatland-type  plow  has  given  the  best 
results  obtained  by  mechanical  means. 
This  summer  some  tests  have  been  con- 
ducted with  a  new  type  disk  plow  that  is 
promising  in  several  respects. 

The  Sungeneral  stump-jump  disk  plow 
has  completed  three  tests  near  Boise,  Idaho, 
in  which  plowing  and  killing  of  sagebrush 
on  325  acres  of  land  was  accomplished  with 
a  high  degree  of  success.  This  machine  was 
imported  from  Australia  by  the  Forest 
Service  as  part  of  its  research  program  in 
developing  better  machines  and  cheaper 
methods  for  clearing  sagebrush  and  reseed- 
ing  western  ranges. 

Present  plows  used  for  sagebrush  re- 
moval are  rigid,  and  when  one  disk  hits  a 
rock  or  a  stump  the  entire  weight  of  the 
plow,  plus  the  forward  momentum,  is 
thrown  on  the  one  disk  and  breakage  often 
results. 

The  Australians,  who  had  similar  prob- 
lems, overcame  them  by  mounting  disks  in 
pairs  on  independent  arms  controlled  by 
springs.  The  plow  was  developed  to  plow 
saplings  and  shrubs  on  land  being  brought 
under  cultivation.  As  the  tree-  or  shrub- 
covered  areas  of  Australia  were  cut  or 
burned  over,  the  tough  roots  and  stumps 
were  left  in  the  ground.  A  machine  was 
needed  which  would  tear  up  the  ground, 
kill  the  young  saplings  and  brush,  and 
plow  through  stump,  roots  and  rocks  without 
breaking  and  clogging.  The  stump-jump 
plow  did  this  job  well,  and  in  addition  it  was 
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I'hoto  by  Stanley  Kosmuasen,  Region  I 

Sagebusting  Plow  in  Action — Because  of  unique  spring  action,  each  pair  of  disks  can  roll 
over  obstacles  such  as  rocks,  or  brush  piles  up  to  12  inches  in  height,  without  supporting 
any  iceight  of  the  ploui. 


found  to  be  excellent  for  plowing  good  farm 
land. 

The  first  American  test  of  the  stump- 
jump  plow  was  made  in  March  1947  on  a 
20-acre  area  in  the  proposed  Mountain 
Home  Federal  Reclamation  project  near 
Boise,  Idaho.  Most  of  the  area  was  rock- 
free,  but  one  corner  had  loose  lava  rocks 
ranging  from  pebble  size  to  angular  rocks 
16  inches  in  diameter.  The  soil  was  silt 
loam  and  the  area  was  covered  with  sage- 
brush which  averaged  10  plants  per  100 
square  feet,  exclusive  of  seedlings.  Plants 
varied  from  less  than  1  inch  to  more  than 
6  feet  in  height.  Brush  kill  was  very  high 
and  is  representative  of  what  the  plow  can 
do  on  sagebrush  lands.  At  this  location, 
40  plots  were  marked  and  counted  before 
and  immediately  after  plowing.  Sagebrush 
kill  was  as  follows: 


Age  groups  of  sagebrush 

Sagebrush  plants 
per  100  square 
feet  before 
treatment 

Percent  kilKby 
plowing 

6.2 

89 

3.8 

91 

15.6 

100 

Total 

25.6 

93 

It   takes  great  care  with  the   wheatland 
plow  to  obtain  as  effective  removal  as  this. 


The  next  test  was  on  a  260-acre  area 
where  a  regular  wheatland-type  plow  had 
commenced  plowing  in  the  fall  of  1946. 
After  plowing  100  acres  and  having  many 
break-downs,  the  wheatland  plow,  in  good 
working  condition  when  the  plowing  com- 
menced, was  wrecked  and  had  to  be  rebuilt. 
During  April  1947  the  stump-jump  plow 
covered  the  remaining  160  acres.  Upon 
completing  this  tract,  an  additional  60  acres, 
which  because  of  rocks  had  been  skipped 
the  previous  fall,  was  plowed.  The  220 
acres  comprised  abandoned  and  waste  land 
supporting  weeds  and  some  large  brush. 
The  soil  was  fine-textured  and  very  sticky 
when  wet.  Just  beneath  the  soil  surface 
were  numerous  lava  reefs.  Striking  these 
hidden  rocks  caused  the  regular  wheatland- 
type  plow  to  break.  On  the  other  hand, 
when  the  stump-jump  plow  struck  these 
rocks,  the  individual  disks  would  ride  up 
over  them  without  breakage.  A  single  disk 
diill  was  pulled  behind  the  plow  on  this  area 
and  a  very  good  grass-seeding  job  was 
accomplished. 

The  plow  was  then  moved  to  a  heavy 
sagebrush  area  with  some  mountain  brush, 
native  grass,  and  weeds.  This  area  had 
some  rocks  and  was  badly  cut  up  by  gullies 
and  ravines  with  steep  slopes.  The  plow 
went  on  any  slope  where  the  tractor  could 
go,  with  35  percent  slope  being  the  maxi- 
mum at  which  much  work  was  done.  The 
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plow  did  an  excellent  job  of  killing  sage- 
brn-h  and  effectively  uprooted  and  killed 
brush  species  such  as  bitterbrush,  serv  ice- 
berry,  snowberry,  and  young  ponderosa 
pine.  It  sliced  off  the  thick,  tough  roots  of 
arrowleaf  balsamroot.  and  killed  all  other 
perennial  weeds  and  bunchgrasses. 

Uphill  Tests  Made 

However,  on  hillsides  where  the  disks 
threw  uphill,  the  rear  end  of  the  plow  slipped 
downhill  and  young  brush  and  tough  weeds 
slipped  between  the  disks.  Because  of  the 
di-hing  action  of  the  disks  and  the  better 
steering  of  the  wheels,  it  was  superior  to  a 
wheatland-type  plow  on  sloping  land. 

The  spring  action  of  the  disks  caused  the 
stump-jump  plow  to  clog  less  and  to  break 
less  than  wheatland-type  plows.  The  stump- 
jump  plow  cleared  itself  of  brush,  rocks, 
weeds,  and  mud.  The  only  breakage  on 
IIII-M-  severe  li--t-  wa-  run-kin;:  "f  tin-  -pi  mi: 
lever  arms  and  cracking  of  the  rear  wheel, 
which  was  chipped  during  the  shipment. 

When  the  plow  was  ordered  from  Aus- 
tralia, extra  parts  were  requested  to  replace 
those  parts  which  most  frequently  broke  or 
wore  out.  The  only  parts  sent  were  new 
boxings,  indicating  that  wear  and  not  break- 
age was  the  major  problem  in  the  rocks  and 
stumps  of  Australia.  The  greater  rugged- 
ness  of  the  Sungeneral  plow  is  a  strong 
point  in  its  favor. 

The  plow  was  pulled  by  an  old  HD  7  (60 


Uncle  Sam  Says 


Thin  In  the  time  or  year  when  the 
••*hnp  r»rly  for  Chrlilma-i"  nlfns 
br«ln  to  Ukr  on  meanin*  which  will 
Krow  day  by  day  until  the  happy 
day  actually  l»  hrrr.  You  could  do 
no  belter  than  to  put  aavlng*  bond* 
al  thr  top  of  your  rift  lint  (or  nomr- 
onr  In  your  own  family  circle  or  a 
drar  frlrnd.  V.  8.  8avln«»  Bond* 
•re  truly  the  «lft  that  )•  thrirr 
bleated — when  II  l»  given,  whrn  It 
In  rrrcivrd  and  whrn  It  matures  It 
year*  hrnce  at  the  rate  of  *4  for 
e»ery  S3  Invented. 

U.  S.  T'tt 


h.  p.)  crawler-type  tractor.  On  level  land 
it  easily  pulled  the  plow  and  the  drill  in 
third  gear  at  the  rate  of  3  m.  p.  h.  The 
operator  estimated  that  the  tractor  could 
pull  two  plows  in  third  gear.  On  level  land 
it  was  possible  to  plow  almost  2  acres  an 
hour  while  on  the  steeper  land  it  was  barely 
possible  to  plow  1  acre  per  hour. 

The  most  distinctive  feature  of  the  stump- 
jump  plow  is  the  independent  swinging 
disks  mounted  w  ith  a  pitch  on  jump  arms  in 
sets  of  two.  Spring  tension  holds  the  disks 
in  the  ground  when  cutting,  but  when  the 
disks  encounter  rocks  or  brush,  the  spring 
allows  each  pair  of  disks  to  ride  over  rocks, 
or  brush  piles,  up  to  12  inches  high  inde- 
pendent of  the  other  disks.  The  disk-  an- 
alternately  20  and  23  inches  in  diameter, 
but  are  mounted  on  the  hump  arm  with  a 
pitch  so  that  both  disks  touch  the  ground 
at  the  same  time.  The  pitch  of  the  disks 
give-  tin-in  a  dishing  or  sliding  action  which 
helps  them  to  maintain  a  digging  depth  and 
kill  brush  without  a  corresponding  spring 
tm~ion  or  heavy  weight.  The  jump  arm  is 
in  line  with  the  direction  of  travel.  This 
angle  combined  with  the  pitch  of  the  disks 
allows  the  disks  to  release  themselves  eas- 
ily when  striking  rocks. 

The  depth  of  cut  can  be  adjusted  up  to  7 
inches.  The  tests  indicated  that  about  2 
inches  was  most  effective  when  a  moderate 
rate  of  travel  was  maintained.  The  width 
of  cut  of  the  plow  is  easily  adjustable  from 
6  feet  4  inches  to  7  feet  6  inches  by  chang- 
ing the  steerage  of  the  two  rear  wheels  v\ ith 
a  hand  lever.  The  plow  was  tested  at  all 
widths  within  this  range.  As  the  width  of 
cut  is  decreased,  disks  acquire  more  of  a 
slide-under  cutting  action  which  is  best  for 
removal  of  sagebrush.  The  wider  cut  is 
good  on  weeds  and  on  farm  land. 

This  plow  is  made  by  the  H.  V.  McKay 
Massey  Harris  Co.  in  Australia,  but  be- 
cause of  industrial  diffirully  the  plow  i-  n»t 
now  available.  Flows  are  made  in  8-.  12-. 
and  16-disk  sizes.  The  plow  tested  was  the 
12-disk  size  and  weighed  3.000  pounds. 
Cost  in  Australia  was  $413,  f.  o.  b.  Mel- 
bourne, and  shipping  and  handling  charges 
made  the  plow  cost  S(>01  in  Ogdcn.  1  tali. 
Because  the  plow  was  an  experimental 
model,  import  duty  was  only  $6. 

The  stump-jump  plow  is  a  step  forward 
in  Mgebrau  removal.  It  probably  is  not 
the  final  answer  to  the  mechanical  eradica- 
tion of  sagebrush  undrr  American  condi- 
tions. Anticipating  the  need  for  improved 
machinery  and  methods  for  reseeding  range 
land,  the  Forest  S-rv  ii-e  has  set  up  an  equip- 
ment dcvrlnpiiu-'l  piogram.  This  plow  lr-t 
is  therefore  ju-l  one  of  ihe  main  mclhod- 
U-iii;.'  le-lcd.  anil  the  plow  is  only  one  of  the 
many  machine*  linn-  developed  for  re- 
-ceding  of  range  land-.  (Itlt'-r  parts  of  the 
program  include  the  use  nf  ugehnttll  rails, 
pipe  harrow*.  broadcaster-,  l.rii-lt  burner*, 
anil  "iher  method-. 

The  slump-jump  plow  has  outstanding 
feature-,  some  <>f  which  ore  now  Ix-ing  in- 
corporated into  a  trial  model  hrushland 


pints  built  especially  for  eradication  oi 
sagebrush  and  similar  shrubby  species. 
This  work  is  under  the  direction  of  Mr.  Ted 
Flvim  at  the  Forest  Sen-ice  Equipment 
Laboratory  in  Portland.  Oreg.  After  thor- 
ough testing,  tin-  hiii-lilainl  plow  will  be 
turned  over  for  commercial  manufacture 
and  will  be  available  on  the  market.  It  is 
hoped  that  this  brushland  plow  will  give 
e\en  better  results  in  the  difficult  but  im- 
portant job  of  killing  sagebrush.  • 
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Helping  to  alleviate  the  threatened  power 
shortage  in  the  Northwest  the  L-7  108,000 
kw  generator  was  put  on  the  line  in  the 
Grand  Coulee  powerhouse  the  latter  part  of 
October. 

This  brings  the  actual  installed  capacity 
of  the  power  plant  up  to  776.000  kilowatts 
w  ith  a  ''peaking  capacity"  in  the  neighbor- 
hood of  920.000  kilowatts,  or  greater  than 
the  combined  power-generating  facilities  of 
all  plants  in  North  and  South  Dakota. 
Delaware,  Mississippi.  Wyoming,  Utah,  and 
Arkansa-. 

Because  of  the  growing  demand  for  power 
in  the  Northwest  area  the  assembly  of  L-7, 
first  postwar  generator  to  go  into  service, 
was  accomplished  on  an  around-the-clock 
schedule.  Two  more  generators  of  108,000 
kw  capacity  remain  to  be  installed  in  the 
left  powerhouse  by  the  close  of  1948. 

Opening  Day  at  Model  Farm 

(Continued /rom  Page  261) 

others  on  the  speakers'  platform,  including 
Miss  Helen  Noyes,  extension  economist  in 
home  management,  Washington  State  Col- 
lege: H.  E.  Wichers.  extension  specialist  in 
rural  architecture.  Washington  State  Col- 
lege; District  Manager  Frank  A.  Banks  of 
the  Bureau  of  Reclamation:  H.  P.  Singleton, 
head  of  the  Prosser  Experiment  Station: 
James  O'Sullivan.  whom  Thomas  called 
"the  Grand  Old  Man  of  the  Grand  Coulee 
Darn:"  J.  A.  Weber,  chairman  of  the  joint 
board  of  the  three  irrigation  di-trict-  in  the 
project;  and  J.  P.  Simpson,  member  of  the 
Slate  Legislature. 

The  speeches  were  -hurt  and  to  the  point. 
Tin-  crowd  was  attentive,  but  anxious  to  see 
more  of  the  crops,  to  ask  more  questions 
about  the  alfalfa,  clover,  vetch,  and  pasture. 
\\  hen  the  meeting  ended,  the  men  started 
for  the  field-.  The  women  looked  enviously 
at  the  rnodc-t  farm  home  and  read  l-.xlcn- 
-ion  Service  circulars  describing  its  plans. 

|)u-k  i  ante  e.trlv  and  the  families  reas- 
-emitted.  Cars  and  trucks  roughed  into 
ail  ion  and  wind-hield  w  ipers  began  flicking 
away  al  the  seldom. experienced  rain. 

\nd  down  to  the  -onth  tin-  skv  began  to 
glow  front  the  lights  of  the  Pothole-  Dam. 
where  the  Nation'-  fourth  longest  barrier 
i-  being  built  to  impound  some  of  the  great 
volume-  of  water  needed  for  an  irrigation 
-v-iern  designed  to  serve  l.xOOO  family- 
-i/e  (arms  in  the  Nation's  biggest  reclama- 
tion pmjci  t.  • 

Tin:  Id  i  i.  \\UTION  ERA 
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Taft  Visits  Reclamation  Areas 

Senator  Robert  A.  Taft  of  Ohio,  who  re- 
turned from  a  Western  tour  which  included 
visits  to  the  Bureau  of  Reclamation's 
Hoover  Dam.  Imperial  Valley,  and  other 
Reclamation  areas,  said  during  the  trip 
"we  certainly  must  proceed  with  a  public 
works  program,  and  reclamation  in  particu- 
lar has  the  appealing  claim  that  all  of  the 
projects  undertaken  up  to  this  time  are  self 
supporting,  so  that  we  can  afford  to  be  more 
generous  than  with  regard  to  other  public 
works."  He  concluded  by  urging  "prep- 
aration of  plans  for  practicable  new  projects 
so  they  may  be  available  as  soon  as  more 
funds  can  be  found." 

Second  Klamath  Opening 

Secretary  of  the  Interior  J.  A.  Krug  re- 
cently announced  the  opening  for  settlement 
of  the  second  group  of  public  land  farms 
in  the  Tule  Lake  division  of  the  Klamath 
project,  Oregon-California.  There  will  be 
44  farm  units  embracing  an  area  of  3,522 
acres.  The  farms  are  located  in  the  Cop- 
peck  Bay  area.  Applications  for  filing  will 
close  at  2  P.  M.  on  January  20,  1948. 

All  applications  received  during  the  fil- 
ing period  which  began  October  22  will  be 
considered  simultaneously  filed  and  a  public 
drawing  from  those  who  qualify  will  be  held 
to  determine  eligibles  to  enter  the  farm 
lands. 

Details  of  the  opening  and  application 
forms  may  be  obtained  by  writing  to  the 
Bureau  of  Reclamation,  Klamath  Falls, 
Oreg.;  Bureau  of  Reclamation,  Sacramento, 
Calif.,  or  Bureau  of  Reclamation,  Wash- 
ington, D.  C. 

Commissioner  of  Reclamation  Michael 
W.  Straus  explained  that  the  general  regu- 
lations under  the  Homestead  and  Reclama- 
tion laws  which  have  governed  previous 
openings  will  apply.  First  opportunity  for 
homesteading,  according  to  law,  is  given  to 
veterans  of  World  War  II  who  apply  before 
the  closing  date. 

Homestead  laws  require  filing  of  entry 
notice  and  actual  residence  on  the  lands 
within  6  months  after  date  of  entry.  To 
get  full  rights  to  the  land,  three  years'  resi- 
dence is  required.  However,  credit  for 
military  service  up  to  two  years  may  be 
substituted  for  a  like  period  of  residence. 

Each  successful  applicant  in  the  drawing 
will  be  given,  free  of  charge,  two  barrack- 
type  buildings  of  the  type  used  for  War  Re- 
location Centers,  or  their  equivalent.  Secre- 
tary Krug  added,  and  certain  other  prop- 
erty acquired  by  the  Bureau  of  Reclama- 
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tion  from  war  surpluses  for  distribution 
to  homesteaders  under  Public  Law  478. 
Seventy-ninth  Congress.  The  barracks  may 
be  converted  into  various  farm  buildings 
and  plans  for  such  conversion  have  been 
made  by  the  Bureau. 

Entrymen  will  be  required  to  pay  a  water 
rental  charge  during  a  predevelopment  pe- 
riod of  4  years,  after  which  the  irrigation 
construction  charges,  under  Reclamation 
law,  must  be  repaid  by  water  users  through 
their  organization  within  40  years. 

Almost  all  of  the  homesteaders  who  re- 
ceived farm  lands  in  1946  have  advanced  in 
their  settlement  to  the  point  where  they  now 
have  substantial  permanent  dwellings  and 
are  cropping  the  lands,  the  Bureau  of  Rec- 
lamation reported.  Mr.  Straus  added  that 
the  record  of  this  area,  with  no  serious  crop 
failure  in  25  years,  would  indicate  a  good 
chance  for  any  qualified  settler  to  farm  the 
land  successfully. 

Platoro  Reservoir  Approved  For 
San  Luis  Valley 

Secretary  of  the  Interior  J.  A.  Krug  re- 
cently announced  approval  of  a  Bureau  of 
Reclamation  recommendation  to  start  con- 
struction of  Platoro  Reservoir  on  the  Cone- 
jos  River  in  southern  Colorado  as  soon  as 
repayment  contracts  are  completed  by  water 
users  in  accordance  with  Reclamation  law. 
as  the  first  stage  of  a  two-reservoir  plan  to 
regulate  the  river. 

The  Conejos  River,  a  tributary  of  the 
Rio  Grande,  would  be  developed  within 
terms  of  the  Rio  Grande  Interstate  Com- 
pact. Storage  on  the  Conejos  is  needed,  the 
Bureau  of  Reclamation  reported,  to  regu- 
late the  local  water  supply  seasonally  to 
improve  crop  production. 

Primarily  a  producer  of  livestock,  with 
locally  raised  forage  crops  used  to  support 
the  stock,  and  of  potatoes,  green  peas  and 
other  vegetables,  the  Conejos  division  com- 
prises 116,200  acres  in  Conejos  County, 
with  average  elevation  of  7,800  feet  above 
sea  level.  About  74,000  acres  are  now 
irrigated  with  simple  diversion  systems, 
some  dating  back  to  1855,  but  since  no 
storage  is  provided,  acute  water  shortages 
occur  both  in  early  spring  and  late  in  the 
growing  season.  The  reservoir  will  trap 
floodwaters  for  use  during  these  periods, 
and  at  the  same  time  reduce  overflow  from 
stream  banks  at  times  when  mountain  snows 
are  melting. 

It  is  estimated  that  reservoir  storage  will 
make  it  possible  for  farmers  to  double  their 
crop  production  value  per  acre. 


The  two-stage  development  was  recom- 
mended by  Commissioner  of  Reclamation 
Michael  W.  Straus  as  the  result  of  additional 
investigations  authorized  by  the  Congress 
in  1941.  The  study  was  to  determine 
whether  one  or  two  reservoirs  would  pro- 
vide better  regulation.  Commissioner 
Straus  reported  that  "storage  in  Platoro 
Reservoir  will  provide  adequate  regulation 
for  the  immediate  water  needs  of  the  area 
and  will  reduce  flood  damages."  The 
Platoro  darn  will  create  a  reservoir  of  60,000 
acre-feet  capacity.  The  Mogote  reservoir, 
with  tentative  capacity  of  30,000  acre-feet, 
would  be  constructed  later  under  the  two- 
stage  plan,  "after  the  agricultural  economy 
of  the  area  has  improved  to  the  extent  neces- 
sary to  justify  the  need  for  an  additinoal 
late-season  irrigation  supply." 

Forty  percent  of  the  Platoro  Reservoir 
construction  and  operation  costs  would  be 
allocated  to  flood  control,  and  60  percent 
to  irrigation,  as  provided  when  the  project 
was  authorized.  The  Commissioner  re- 
ported that  the  Directors  of  the  Conejos 
Water  Conservancy  District,  representing 
the  farm  owners,  have  approved  the  plan. 
The  water  users  would  repay  irrigation  con- 
struction costs  in  40  years  without  interest, 
and  pay  irrigation  operation  and  main- 
tenance charges  annually.  The  reservoir  is 
expected  to  reduce  the  annual  flood  damages 
by  about  75  percent. 

Barbecue  Celebration 
Marks  Gila  Project 


To  celebrate  the  realization  of  many  a 
pioneer's  dream  (passage  of  the  Gila  proj- 
ect act),  some  1,500  persons  gathered  at 
the  Mohawk  Valley  schoolhouse  in  Roll, 
Ariz.,  for  a  good  old-fashioned  barbecue  on 
November  1. 

The  enactment  of  the  Gila  project  bill 
last  July  will  provide  for  delivery  of  water 
to  75,000  acres  of  irrigable  land  in  the 
Mohawk  Valley  where  the  communities  of 
Wellton  and  Roll  are  located  approximately 
50  miles  east  of  Yuma. 

The  celebration  was  marked  by  the  at- 
tendance of  many  notables  including  Sen- 
ators Hayden  and  McFarland  of  Arizona, 
Butler  of  Nebraska,  and  Murray  of  Mon- 
tana. Also  present  were  Representatives 
Harless  and  Murdock  of  Arizona  and  Fer- 
nandez of  New  Mexico,  Assistant  Secretary 
of  the  Interior  William  E.  Warne,  Com- 
missioner of  Reclamation  Michael  W. 
Strauss,  many  other  Reclamation  officials 
including  Yuma  District  Manager  John  K. 
Roher,  and  a  large  NRA  delegation. 
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More  Profits  for  the  Almond  Producer 


through 
Mechanization 


H.  K.  Van  Till,  exlrrmr  ri)jlil,  po^es  with 
bin  varuuni  almond  harvr»trr.  \\illi 
him,  li  It  I"  right,  are  driver  Ivan 
Bovrrn,  and  narkrr  \\  illi.mi  ll.mkin-.  — > 


No  more  tedious  hand-gleaning  uf  al- 
monds for  California's  commercial  growers 
of  this  popular  delicacy — a  vacuum  har- 
vester makes  a  clean  and  easy  sweep. 

Mr.  H.  E.  Van  Till,  an  almond  grower  on 
the  Bureau  of  Reclamation's  Orland  project 
in  California,  recently  put  into  operation  a 
suction-type  harvester,  the  latest  in  a  series 
of  continuous  attempts  to  improve  the 
methods  of  harvesting  this  crop. 

Early  in  almond  harvesting  history,  the 
nuts  were  knocked  from  the  trees  and  picked 
from  the  ground  by  hand — an  unsatisfac- 
tory and  expensive  method.  Soon  growers 
began  to  invent  various  conveniences.  One 
of  these  is  the  widely  used  almond  sled,  a 
long  box-like  arrangement  with  attached 
sheets,  similar  in  operation  to  firemen's 
nets.  The  horse-drawn  sled  proceeds  from 
tree  to  tree  where  the  sheets  are  carefully 


spread  out  beneath  the  branches  to  catch  the 
almonds  as  they  are  jarred  or  knocked  to 
the  ground.  They  can  then  be  easily- 
gathered  up,  shoveled  into  bags,  and  later 
hauled  to  the  huller. 

Because  not  all  almonds  ripen  at  the  same 
time,  growers  are  faced  with  probfemi 
caused  by  unripened  nuts  clinging  too  ten- 
aciously to  the  trees,  or  overripe  nuts  being 
blown  to  the  ground  by  light  winds.  The 
new  almond  gatherer  has  solved  many  of 
these  problems  and  does  the  job  at  a  re- 
duced cost  to  the  grower. 

The  mechanical  harvester  of  Mr.  Van 
Till  is  nothing  more  than  a  large  vacuum 
cleaner.  It  is  powered  by  a  45  h.  p.  Her- 
cules engine,  which  provides  the  mobile 
power  and  also  drives  the  large  fan  which 
creates  the  suction.  Five  -IK  lion  boxes  cut 
a  swath  of  117  inches,  picking  up  all  loose 
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material  from  the  ground.  Behind  the  fan 
is  a  large  bin  in  which  the  leaves  and  other 
debris  are  separated  from  the  nuts.  The 
unhulled  almonds  then  pass  to  a  conveyer 
belt  which  carries  thorn  to  a  platform  on 
the  rear  of  the  harvester  where  they  are 
sacked  very  similarly  to  the  wa\  grain  is 
handled  on  a  combine  harvester. 

The  driver,  who  operates  the  machine, 
and  the  sacker  are  the  only  crew  required. 
As  in  the  old  method  of  harvesting,  the  land 
beneath  the  trees  must  be  smoothed  prior  to 
knocking  the  almonds. 

The  harvester  of  Mr.  Van  Till  at  present 
pii-k-  up  300  sacks  a  day,  and  after  some 
improvements,  it  is  estimated  that  it  will  be 
able  to  handle  500  sacks  daily.  There  are 
several  other  harvesters  similar  to  this  in 
the  process  of  being  manufactured,  which 
will  soon  IK-  available.  * 


Salvage  Speeds  Schedules  at  Shasta 


by   Irving  ('..   Harris  C.orutruction 

I  n  _  in.  .  , 

Hfgiitn  II,  Sai  rnmrnlo.  Calif. 

More  than  375,0(X)  board  feet  of  lumber, 
made  available  by  using  war-surplus  equip- 
ment and  logs  salvaged  in  clearing  the 
ShaMa  rr»rrvoir  area,  kept  thr  Bureau's 
Central  Valley  project  construction  pro- 
gram on  schedule  in  northern  California 
despite  •  critical  lumber  shortage. 

In  the  fall  of  1046,  construction  progress 
on  Shasta  and  Keswick  power  plant*,  tower 
footings  for  the  Oroville-Sacramenlo  trans- 
mift*ion  line  and  other  major  construction 
feature*  was  threatened  by  lack  of  lumber 


and  heavy  timber  for  concrete  form*. 
stringers,  caps  and  other  confirm  -linn  re- 
quirements until  Bureau  forces  at  Shasta 
dam  started  (lulling  rabbits  out  of  their 
hats. 

( Thr  arlivilif.i  described  in  thin  article 
look  place  prior  to  July  1,  7947.— -Ed.  I 

An  ideal  sawmill  site  was  found  at  the  old 
aggregate  storage  bins  a  mile  downstream 
from  the  dam.  One  bin  was  converted  into 
a  millpond  and  the  first  task  of  a  war- 
surplus  Scabec  sawmill  unit  was  to  draw- 
logs  out  of  it  to  make  the  dunlin  for  thr 
35  by  120  foot  structure  that  wa.»  i<>  hou-e 
it.  A  locally  designed  21  by  3.5  foot  |M.n- 


toon  barge,  equipped  with  a  loading  and 
unloading  \\imli.  a  hoist  rig.  and  driven 
by  a  "Sea  Mule"  propulsion  unit,  was  con- 
-Inn-led  from  N;i\  \  -urplu-  pontoons, 
which  would  have  normally  bem 
luirneil  in  clearing  operations  on  the  I'il 
Hixer  arm  of  Shasta  Lake  were  then  sal- 
\aged.  loaded  aboard,  and  barged  20  miles 
ilou  n  to  the  <lani.  Kcmuxrd  from  the  barge 
.it  the  dam  site.  lhc\  wen-  trucked  In  the 
mill,  a  mile  and  a  half  away.  O|>rratrd  In 
a  small  <-r<-u  of  ::  in  |u  men.  the  mill  had  a 
capacity  of  about  IO.IHHI  board  feet  per 
shift.  It  was  equipped  wild  a  fiO-inch  main 
saw  capable  of  handling  42-inch  logs,  a  3- 
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NOTES  FOR  CONTRACTORS 

CONTRACTS  AWARDED  DURING  OCTOBER  1947 


Spei'ifica- 
lion  No. 

Project  and  Slate 

Award 
date 

Description  of  work  or  material 

Contractor's  name  and  address 

Contract 
amount 

1901 

0<-t.       1 

$528  785  00 

1905 
1909 

\1i--imn  K,i-in.  IN.  Dak  

...  do 
...  do    . 

K.  If.    Boysen  unit. 
Furnishing  electrical  equipment  for  Beulah  and  Garrison  substations 

General  Electric  Co.,  Denver,  Colo  

16,276.00 
53  600  00 

1912 

Columbia  Basin,  Wash.  . 

Oct.      7 

Government  Camp,  Canyon  Ferry  Dam. 

40  541   00 

1913 
1911 
1915 

Ms—  MUM  Basin,  S.  Dak  

Missouri  Basin-  —  power  trans- 
mission lines,  Nebr. 
Central  Valley.  Calif    

Oct.    21 
Oct.    31 
Oct.      1 

115-kilovolt  substation. 
Furnishing  one  72-inch  diameter  and  one  54-inch  diameter  outlet  pipe, 
Angostura  Dam. 
Construction  of  Gering-Sidney  115-kilovolt  transmission  line  

Pacific  Coast  Engineering  Co.,  Alameda,  Calif.  . 
R.  N.  Campsey  Construction  Co.,  Denver,  Colo. 

55,100.00 
210,697.05 
193  306  80 

1917 
1926 
1928 

1930 
1941 

1942 

1951 
1967 

Missouri  Basin,  Nebr  
Columbia  Basin,  Wash  
Colorado-Big  Thompson. 

Colo. 
Boise,  Idaho  
Lew  is  ton  Orchards,  Idaho.  .  .  . 

Missouri  Basin,  Mont  

Hungry  Horse.  Mont  
Central  Vallev,  Calif  

Oct.    15 
Oct.      3 
Oct.    28 

Oct.    27 
Oct.    10 

Oct.    13 

Oct.    30 
Oct.    24 

Construction  of  Cambridge  Diversion  Dam,  Frenchman-Cambridge 
unit, 
Furnishing  circuit  breakers  and  lightning  arresters  for  right  and  left 
switchyards,  Grand  Coulee  power  plant. 
Furnishing  one  50-ton  and  one  25-ton  traveling  cranes  for  Granby 
pumping  plant. 
Construction  of  concrete  check.  Black  Canyon  Canal  
Construction  of  Webb  Creek  Diversion  Dam  and  concrete  diversion 
pipe. 
Furnishing  structural  steel,  siding,  doors,  windows,  etc.,  for  ware- 
house. Canyon  Ferry  Government  camp. 
Excavation  for  diversion  tunnel.  Hungry  Horse  Dam  

J.  A.  Terteling  &  Sons,  Inc.,  Boise,  Idaho  
General  Electric  Co.,  Denver,  Colo  
Cyclops  Iron  Works,  San  Francisco,  Calif  

Vernon  Brothers  Co.,  Boise,  Idaho  
Ha  risen    and    I'arr   Construction   Co.,    Spokane, 
Wash. 
Caird  Engineering  Works,  Helena,  Mont  

Guy  F.  Atkinson  Co.,  South  San  Francisco,  Calif. 

367,683.50 
1,520,208.00 
75,066.00 

28,118.50 
50,011.75 

18.496.56 

643,400.00 
587  383  00 

2-K1 

Oct.    11 

wood-Gas  Point  Road  and  Keswick  tap  lines. 

3-K1 

Oct.   22 

A-7091-A 

Davis  Dam,  Ariz-Nev  

Oct.    20 

803  014  37 

cott-Phoenix  230-kilovolt  transmission  line. 

CONSTRUCTION  FOR  \\HICH  BIDS  WILL  BE  INVITED  DURING  DECEMBER  1947 


Project 


Description  of  work  or  material 


lloise-Payelle,  Idaho 

Do 

Moulder  Canyon— All-American  Canal,  Calif.  .  . 

Do 

Central  Valley,  Calif.. 

Do 

Do 

Colorado-Big  Thompson,  Colo 

Missouri  Basin — Frenchman-Cambridge,  Nebr, 


Construction  of  earthwork  and  structures  for  Sand  Hollow  wasteway. 

Construction  of  earthwork  and  structures  for  Willow  Creek  waBteway. 

Construction  of  structures  for  distribution  systems  in  East  Thermal  and  North  Indio  areas,  Coachelta  division. 

Construction  of  Vi  asteways  Nos.  2  and  3  for  flood  protective  works.  Coachella  division. 

Construction  of  earthwork,  lining,  and  structures  for  14.5  miles  of  Friant-Kern  Canal. 

Construction  of  earthwork,  lining,  and  structures  for  13.6  miles  of  Delta-Mendota  Canal. 

Construction  of  earthwork,  lining,  and  structures  for  17.2  miles  of  Friant-Kern  Canal. 

Construction  of  earthwork,  lining,  and  structures  for  10  miles  of  Horsetooth  Feeder  Canal,  including  a  diversion  dam  on  Big  Thompr 

Kiver,  a  1-mile  tunnel,  12  concrete  siphons,  and  I  steel  siphon. 
Construction  of  earthwork  and  structures  for  12.5  miles  of  Cambridge  Canal. 


NEXT  MONTH 

II  /ml  Causes  Gullies?  Is  man  responsible  for  the  vast  eroded 
badlands  of  the  West,  or  is  IMolher  Nature  to  blame?  Geolo- 
gist II.  V.  Peterson  of  the  Geological  Survey  presents  the  lat- 
est findings  on  these  and  other  pertinent  questions. 
ALSO  How  To  Conserve  Irrigation  Water  Supplies,  by  L.  R. 
Fiock,  Superintendent  of  the  Hio  Grande  project  in  New 
.Mexico-Texas. 


Our  IS.-u-k  Cover 

Cotlonwood  Creek,  Idaho 

Today's  snow  =  next  season's  irrigation  water  supply.  This 
scene  of  the  Boise  National  Park  area  shows  Cot  ton  wood  Creek 
on  its  way  to  Arrowrock  Reservoir  which  stores  irrigation 
water  for  the  Bureau  of  Reclamation's  Boise,  Idaho,  project. 
The  photo  was  taken  by  Phil  IMerritt,  Region  I 


(C'orilinuetfi/rom  page  268) 

saw  edger,  a  cut-off  saw,  and  a  30-foot  set 
of  live  rolls. 

The  need  for  the  mill  can  best  be  realized 
when  you  consider  the  vast  quantity  of 
heavy  timber  and  lumber  required  in  fram- 
ing, sheathing  and  shoring  concrete  forms 
and  in  providing  walers,  segments,  etc., 
illustrated  by  the  requirements  for  the  three 
draft-tube  forms  for  Keswick  Power  Plant. 
Each  draft-tube  form  required  30,000  board 
feet  of  lumber — a  whole  carload.  In  em- 
bedding these  forms,  and  in  subsequent 
concrete  operations,  more  than  2.500  cubic 
yards  of  second-stage  concrete  for  Keswick 
Power  Plant  have  been  placed  according  to 
schedule. 


Likewise  in  Shasta  power  plant,  where 
two  75,000  kilowatt  generators,  loaned  to 
Grand  Coulee  for  33  months  during  the 
war,  are  being  installed,  large  quantities  of 
lumber  are  required.  For  instance,  unit 
No.  5  alone  took  more  than  55,000  board 
feet  of  timber  and  lumber.  Similarly,  work 
on  Unit  No.  2,  the  other  installation  being 
made  at  the  present  time,  requires  large 
quantities  of  lumber,  much  of  it  in  large 
dimensions.  Despite  these  heavy  demands, 
work  is  proceeding  in  an  orderly  and  sched- 
uled manner  although  lumber  shortages  in 
the  market  still  continue. 

These  major  construction  features  can 
move  along  only  if  a  host  of  minor  related 
features  are  completed  according  to  sched- 


ule. For  example,  the  lack  of  the  relatively 
small  quantity  of  30,000  board-feet  of  lum- 
ber would  have  delayed  the  building  of 
Shasta  switchyard  footings  or  steel  tower 
footings  on  the  Oroville-Sacramento  230- 
kv  transmission  line  now  under  construc- 
tion by  the  Bureau.  In  addition,  lack 
of  lumber  for  bridges,  access  roads,  scaf- 
folding, ladders,  etc.,  would  have  made 
smooth  coordination  and  integration  of 
over-all  construction  progress  quite  difficult. 

But  once  again,  "Joe  McGee"  did  the  job. 

In  the  final  month  of  operations  the  saw- 
mill produced  116,330  board  feet  of  lumber 
and  timbers  of  various  dimensions  for  use 
on  the  project.  • 


Cotton  wood  <  n-.-k.  Idaho 
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Weed  Resolutions— 19 1« 


"Out  of  tight  out  of  mind  .   .   ." 

Some  New  Year's  resolutions  may  be 
made  to  be  broken — but  not  those  that 
actually  affect  our  welfare.  Resolutions 
which  will  save  an  irrigation  farmer  money 
are  those  he  vows  he  will  be  sure  to  keep 
thi-  \car  regarding  weed  control. 

Such  resolutions  are  easy  to  make  while 
fighting  weeds  during  the  summer  months. 

But  sometimes  the  old  "out  of  sight — 
out  of  mind"  psychology  creeps  in  and  dur- 
ing the  winter,  when  the  weeds  are  not  seen, 
it  is  easy  to  forget  the  extra  work  that  had 
to  be  done,  the  extra  irrigation  water  used. 
tin-  i -\ii. i  wear  and  tear  on  equipment  and 
the  extra  costs  in  harvesting  and  marketing 
the  crop. 

Also,  by  spring,  some  of  the  edges  of 
shock  and  disappointment  caused  by  the 
actual  loss  of  income  due  to  reduced  crop 
\irlds  and  dockages  for  lower  crop  quality 
due  to  weed  competition,  are  worn  off. 

Spring  is  an  optimistic  time  of  year 
when  a  true  tiller  of  tin-  -nil'-  fancy  lightly 
turns  to  fields  of  waving  alfalfa  and  sturdy 

SUgar  lirrlt. 

Hut  ju-i  do  n<>(  forget  all  those  ornery 
little  wriggling  roots  and  those  millions  of 
Weds  in-i  \\.iiiiiiL'  until  the  bark  of  \»m 
minil  i*  turnril  I"  -rml  mil  shocpi-*  and 
Mr  angle  your  pocketbook. 

That  -oiiiiil-  like  tin-  worst  kind  of  pessi- 
ini-iii  but  it  nnil  not  happen  if  you  make 
and  k«t-p  your  wl  of  wrrd  control  rc«olu- 
tioti*. 

Make  them  now  while  all  the  trials  and 
tribulation*  of  wrrd  fighting  l;i-l  -iimmrr 
are  still  fn--.li  in  >our  mind  and  then  do 
not  forgi-l  l»  p-vii-w  lln-m  in  tin-  spring. 

Krr|>  llirin  when-  \oii  will  In-  -urc  to  see 
llirm.  when-  they  will  remind  >oii  that  in- 
slrarl  of  Ix-ing  just  a  Ix-d  of  row-s.  fanning 
may  U-">m«-  a  bed  of  morning 

(GMtlli»<«f  m  nrti 
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Special  rate  of  50c  a  year  for  members 

of  water  users'  associations.     Foreign 

subscription  rate  $1.50  per  year  to  off- 

set postage  and  handling  costs. 


COMMISSIONER, 

Bureau  of  Reclamation, 

United  States  Department  of  the  Interior, 

Washington  25,  D.  C. 

Sir:  Enclosed  is  my  check  (or  money  order)  made  out 

to  the  TREASURER  OF  THE  UNITED  STATES  for  a  subscription  to  the 
RECLAMATION  ERA  in  the  amount  of  ______________  for  __________  ye»r(s). 

Please  send  my  copy  to: 


(Toclude  ion*  number,  if  any) 

Please  check  (v/)  if  member  of  Water  Users'  Association  Q 
Give  name  of  organization 


"The  Water  Must  Be  Delivered" 


A  great  deal  has  been  written  concerning 
the  loyalty  and  devotion  of  employees  in 
certain  occupations.  In  the  theatrical  field 
the  motto  is  "The  show  must  go  on";  the 
Post  Office  uses  the  motto  "The  mails  must 
go  through."  The  Bureau  could  well  use 
"The  water  must  be  delivered,"  for  its  em- 
ployees display  the  same  loyalty  and  devo- 
tion to  duty,  and  experience  hardships  com- 
parable to  those  encountered  by  employees 
in  the  more  publicized  occupations. 

On  the  Riverton  project  this  is  brought 
forcefully  to  mind  during  the  winter  months 
when  it  is  necessary  to  combat  the  elements 
in  order  that  the  Pilot  Butte  power  plant 
be  supplied  with  power  water.  The  water 
for  the  power  plant  is  diverted  at  the  Wind 
River  Diversion  Dam  into  the  Wyoming 
Canal  whence  it  flows  9  miles  in  an  open 
channel  to  a  forebay  above  the  power  plant. 

With  temperatures  running  as  low  as  45° 
below  zero  at  times,  and  staying  below  zero 
for  weeks  at  a  stretch,  a  great  deal  of  ice  of 
various  kinds  is  formed.  Channels  must  be 
kept  open  if  water  is  to  flow.  To  keep  these 
channels  open,  men  must  be  on  duty 
throughout  each  24-hour  period,  cutting  ice 
with  ice  saws,  guiding  large  blocks  of  ice 
through  spillway  channels,  and  doing  other 
jobs  calling  for  skill  and  ability  to  with- 
stand extreme  cold  and  physical  discom- 
fort. 

At  times  the  task  seems  hopeless,  but  the 
fight  still  goes  on.  In  spite  of  the  hard- 
ships, the  men  stick  to  their  work  and  the 
power  plant  operates.  The  men  performing 


these  services  are  not  supermen  employed 
for  their  exceptional  stamina,  or  love  of  a 
fight  against  obstacles,  but  are,  for  the  most 
part,  ditchriders  and  others  who  operate 
and  maintain  the  irrigation  system  during 
the  more  pleasant  months  of  the  year.  Too 
much  credit  cannot  possibly  be  given  these 
men  for  their  loyalty  and  devotion  to  duty— 
and  that  extends  from  the  highest  to  the 
lowest.  It  is  only  through  the  courage  and 
everlasting  persistence  of  these  men  that 
the  Pilot  Butte  power  plant  has  so  success- 
fully operated  every  winter  since  the  first 
energy  was  generated  in  January  1925.  • 


Everyone  a  Builder 

This  magazine  is  devoted  to  the 
reclamationists  of  the  West.  It  is  de- 
signed to  bring  profitable  information 
and  interesting  facts  to  you.  It  can 
bring  similar  pleasure  and  profit  to 
your  friends,  neighbors,  or  relatives 
who  do  not  yet  receive  it.  The  price 
is  nominal — $1  a  year.  If  you  are  a 
member  of  a  western  water  users  asso- 
ciation, the  price  is  only  50  cents  a 
year.  You  need  allies  in  building 
prosperity  for  yourself  and  for  your 
neighbors.  Help  build  the  circula- 
tion of  the  RECLAMATION  ERA  and  add 
to  the  number  of  informed  proponents 
of  western  water  resource  develop- 
ment. 
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Weed  Resolutions 

(Continued  from  preceding  page) 

Canada  thistle.  How  about  hanging  them 
on  the  barn  door?  (The  resolutions — not 
the  weeds.) 

Here  is  a  set  you  may  want  to  consider. 
You  will  probably  want  to  add  a  few  of 
your  own. 

RESOLVED: 

J      To  start  weed  control  operations  early 

so  I  can  keep  ahead  of  the  weeds. 
'      To  learn  to  identify  noxious  weeds  so 
I  can  control  them  before  they  become 
a  large  patch  or  spread  to  other  parts 
of  the  farm. 

Q  To  buy  clean  crop  seed  so  I  won't 
actually  be  planting  weeds. 

/i,  To  encourage  my  irrigation  district  to 
appropriate  sufficient  funds  for  proper 
weed  control  on  ditchbanks  so  this 
source  of  infestation  to  my  farm  is 
eliminated. 


Ct      To  encourage  seeding  of  ditchbanks 

with  weed-competing  grasses. 
^     To  encourage  pasturing  of  ditchbanks 
to  help  control  weeds  which,  if  left  to 
mature,  may  send  seeds  to  my  farm  by 
the  water  route. 

To  see  that  threshing  and  other  equip- 
ment is  thoroughly  cleaned  before  it 
enters  my  farm. 
g^    To  use  every  other  means  possible  to 

prevent  weeds  starting  on  my  farm. 
CJ^    To  investigate  new  methods  of  control 
such  as  the  use  of  2.  4-D  to  see  how 
I  might  be  benefited. 

To  help  in  the  formation  of  a  weed 
district  or  to  cooperate  with  weed 
districts. 

To  plan  a  real  weed  control  cam- 
paign on  my  farm. 
|  •        To  carry  the  plan  out,  and  last  but 

not  least 
_L  O»   To  keep  these  resolutions.   • 
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RAKE  SPECIMEN 
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The 


GULLY 


Problem 


By  H.  V.  PETERSON.  Geologist,  I  mini  States  Geological  Survey 


form  one  of  the  most  destruc- 
tive and  certainly  one  of  the  most  spectacu- 
lar types  of  erosion  to  be  found  in  many 
wc-iern  areas,  particularly  in  the  Southwest. 

These  deep  incisions,  bounded  by  ragged, 
caving,  and  almost  vertical  walls  have,  for 
many  years,  been  eating  insidiously  mile 
after  mile  through  the  heart  of  numerous 
broad  flat  valleys  that  once  formed  some  of 
our  most  productive  range  lands.  Head- 
cuts  that  ordinarily  appear  to  be  nothing 
more  than  harmless  drops  in  a  dry  or 
nearly  dry  stream  channel  are  converted 
to  veritable  raging  waterfalls  during  flood 
periods  and  with  the  enormous  cutting  im- 
petus imparted  by  a  5-  to  30-foot  drop,  ex- 
tend the  gully  upstream  with  surprising 
rapidity.  Examples  of  gullies  eating  head- 
ward  several  hundred  feet  during  a  single 
storm  lasting  no  more  than  a  few  hours 
are  not  uncommon. 

Once  the  main  stream  becomes  en- 
trenched in  such  a  channel,  the  tributaries 
are  temporarily  left  at  their  former  eleva- 
tions. The  waterfalls  formed  by  the  drop 
rapidly  undercut  the  bed  of  the  tributary 
which  then  is  progressively  entrenched  up- 
stream. Myriads  of  side  headcuts  are  thus 
developed,  each  progressing  outward  when- 
ever run-off  from  side  drainage  occurs. 

Secondary  headculs  along  the  tributaries 
in  turn  develop,  the  final  result  being  such 
a  maze  of  gullies  that  level  terrain  is  con- 
verted to  typical  badlands.  In  some  locali- 
ties badland  belts  several  hundred  feet  wide 
•re  conspicuous  features  of  once  smooth 
valley  floors. 

To  the  physiographer  and  the  student  of 
the  earth's  weathering  cycle,  the  presence 
of  a  gully  is  evidence  of  an  unbalanced 
condition  between  the  processes  of  sedimen- 
tation and  erosion. 

To  the  cattleman,  the  farmer,  or  the  ad- 
ministrator concerned  in  obtaining  thr 
greatest  measure  of  productivity  from  the 
land,  it  represents  a  destructive  force  that 
has  already  taken  a  heavy  toll  from  ihr 
land's  potential  forage  or  agricultural  \  n-U 


and  one  that,  if  allowed  to  continue  at  an 
accelerated  or  even  the  present  rate,  will 
eventually  destroy  much  of  the  producti\  it\ 
of  our  western  range. 

Every  gully  of  appreciable  depth  forms 
an  effective  drain  causing  a  drop  in  the 
ground-water  level,  which  thus  deprives 
plants  of  their  life-sustaining  moisture. 
Thus  a  familiar  accompaniment  of  gullies 
in  many  localities  is  the  belt  of  barren 
land  extending  back  from  the  headcut  area 
where  the  plants  have  withered  and  died, 
leaving  bare  soil  exposed  to  the  elements. 
Some  of  these  belts  are  but  a  few  feet  wide, 
others  are  several  hundred,  but  each  i-- 
expanding. 

But  the  loss  of  range  forage  resulting 
from  Bullying  represents  only  a  part—  po-- 
sibly  a  minor  part — of  the  total  harm  which 
can  I"-  attributed  to  erosion  of  this  type. 

More  critical  than  depletion  of  the  range 
is  the  actual  and  potential  contribution  of 
silt  from  these  denuded  areas — silt  which, 
unless  control  measures  are  instituted,  will 
move  in  constantly  mounting  quantities  into 
the  major  streams  to  fill  reservoirs,  to  clog 
natural  stream  channels  and  irrigation 
canals,  and  eventually  to  blanket  rich  farm 
lands  with  a  sterile  impervious  coating. 

Only  a  casual  examination  is  needed  to 
show  that  the  principal  sources  of  sill  in 
many  large  stream  basins  are  these  gull  in  I 
tributary  valleys,  and  already  in  some  local- 
ities  farmers  prefer  to  bypass  the  run-off 
from  these  tributaries  on  the  grounds  that 
an  irrigation  with  such  silt-laden  water--  i~ 
not  only  valueless  but  harmful  to  the  land. 
The  problem  thus  involves  more  than  de- 
-Ir  net  ion  of  range  forage,  it  affects  tin-  en 
tire  land  economy  of  thr  arid  and  semi- 
arid  west. 

What  Cause*  Gullrys? 

What  caused  the  unbalancing  of  nalrn.  '- 
forces  and  instituted  the  rutting  <-\cle  is  a 
•  oiitroxersial  subject. 

It  has  been  suggested  in  some  quarters 
that  part*  of  the  western  area  may  have 
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been  subjected  to  regional  uplift,  therein 
increasing  the  stream  gradients  and  greatly 
augmenting  the  stream's  ability  to  erode. 
I  In  n-  i-  little,  if  any,  direct  evidence  to 
support  this  theory  and  considerable  to 
disprove  it. 

Another  theory  advanced  is  that  of  a 
changing  rlimate.  Advocates  of  this  idea 
contend  that  even  a  slight  reduction  in  the 
amount  of  annual  precipitation  or  minor 
shifting  in  its  distribution  would  be  suffi- 
cient to  upset  the  delicate  balance  between 
,  i..«ion  and  deposition.  They  point  to  the 
protractrd  droughts  and  the  severe  floods 
experienced  in  recent  years  as  conditions 
that  foster  and  stimulate  rapid  and  destruc- 
tive channel  cutting.  The  paucity  of  long- 
term  weather  records  in  the  West  makes  it 
iin|Miv«ihle  to  prove  or  disprove  this  Incur  \ 
•  •i  to  show  mat  climate  during  the  past 
50-70  years  differed  from  or  was  more 
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Phalo  by  Unit   A.  Hoi-ey*  former  Region  V  photographer 
allies  ravage  l\eiv  Mexico  terrain   as  shown  in  the  foreground  of  this  aerial  photo. 


severe  than  during  that  prevailing  previ- 
ously. Nonetheless  climatic  changes  can- 
not be  ignored  as  a  possible  cause  of  the 
cutting,  particularly  in  view  of  the  findings 
resulting  from  close  examination  of  some 
alluvial  valley  fills  which  show  evidence  of 
previous  cycles  of  erosion,  difficult  to  ex- 
plain other  than  by  changes  in  the  amount 
and  distribution  of  precipitation. 

Probably  the  most  widely  accepted  rea- 
son for  the  channel  cutting,  and  certainly 
the  most  publicized  one,  attributes  the  cause 
to  man's  abusive  practices. 

Overgrazing  is  consistently  pointed  out 
as  the  most  serious  of  these  abuses,  although 
several  other  practices  are  listed  as  impor- 
tant contributory  features  in  starting  the 
cutting  cycle. 

Early  settlers  are  accused  of  locating 
roads  and  ditches  without  consideration  of 
their  effect  on  the  drainage  aspect  of  the 


areas.  Their  herds  were  allowed  to  con- 
centrate along  the  valley  floors  where  the 
feed  was  lush  and  range  water  -was  easily 
provided,  while  more  remote  areas,  where 
water  was  difficult  to  obtain,  were  left  un- 
touched. Thus  overgrazing  was  particu- 
larly aggravated  in  these  vulnerable  spots. 

Stock  trails  likewise  followed  the  more 
accessible  valley  bottoms  and  trailing  herds 
tramped  out  vegetation  and  left  the  soil 
scarred  with  deep  rutty  trails,  thus  afford- 
ing an  ideal  condition  for  concentration  of 
flood  flows  and  initiation  of  erosion.  In  a 
few  cases  it  is  known  that  settlers,  in  order 
to  overcome  the  nuisance  of  shallow  flood 
water  passing  over  their  land,  build  chan- 
nels and  dikes  to  drain  off  the  flow.  This 
was  often  sufficient  to  start  the  gullying. 

Unfortunately  there  is  little  that  can  be 
said  in  defense  of  many  of  our  early  land- 
use  practices. 


In  spite  of  repeated  warnings  from  com- 
petent and  conscientious  observers  and  stu- 
dents of  land  utilization,  the  early  West  was 
developed  mainly  on  the  theory  that  our 
land  resources  were  unlimited.  What  mat- 
ter if  gullies  threatened  to  cut  the  heart 
from  a  few  hundred  square  miles  of  grassy 
valley  lands  when  there  were  millions  of 
acres  and  scores  of  other  valleys  beyond  the 
horizon  ?  Not  until  the  erosion  problem  be- 
came critical  in  many  sections  of  the  coun- 
try did  we  come  to  the  realization  that  our 
limitless  frontiers  had  vanished  and  that 
henceforth  it  would  be  sound  business  to 
conserve  what  was  left. 

In  a  few  instances  the  beginning  date  of 
the  gullying  is  known.  According  to  testi- 
mony of  living  witnesses,  trenching  in  the 
San  Pedro  River,  a  tributary  of  the  Gila 
River  in  southern  Arizona,  began  with  the 
tremendous  floods  that  occurred  during  the 
summer  of  1881.  (The  few  rainfall  records 
available  indicate  that  this  was  by  far  the 
wettest  summer  season  ever  recorded  in  that 
part  of  the  State.)  Ten  or  twelve  years 
later  the  headcut  had  eaten  headward  125 
miles  and  created  one  of  the  worst  erosion 
problems  in  the  Southwest. 

The  San  Simone  Wash,  another  tributary 
of  the  Gila,  draining  parts  of  southeastern 
Arizona  and  southwestern  New  Mexico, 
started  in  1881  or  1882  but  never  became 
serious  until  the  flood  year  of  1904-5.  By 
1920  it  had  trenched  60  miles  headward, 
laying  waste  a  range  many  square  miles 
in  extent  that  is  reported  to  have  once  been 
one  of  the  best  in  southern  Arizona.  Fifty 
thousand  head  of  cattle  are  said  to  have 
grazed  in  the  San  Simone  Valley  in  the 
eighties,  whereas  today  it  supports  less  than 
one-tenth  of  that  number. 

Valleys  in  northern  Arizona  and  southern 
Utah  are  believed  to  have  been  incised 
slightly  earlier,  possibly  in  the  late  seventies 
and  early  eighties. 

There  is  evidence  that  the  Rio  Puerco,  a 
south-flowing  tributary  of  the  Rio  Grande 
in  central  New  Mexico,  was  gullied  to  some 
extent  as  early  as  1846  but  by  the  late 
eighties  settlers  were  having  difficulty  main- 
taining dams  of  sufficient  height  to  divert 
flood  waters  from  the  deep  channel  onto 
their  adjoining  farms.  Today  the  channel 
is  from  20  to  50  feet  in  depth  and  the  farms 
have  been  abandoned. 

The  beginning  of  trenching  in  Kanab 
Creek,  Utah,  is  definitely  placed  as  July 
1883.  Other  streams  in  this  general  vicin- 
ity probably  began  cutting  somewhere  near 
this  date,  although  it  is  rather  definitely 
established  that  they  were  not  all  influenced 
by  the  same  series  of  storms  and  did  not 
begin  cutting  at  identical  times. 

It  would  appear  to  be  no  coincidence 
that  gullying  started  in  most  valleys  within 
a  few  years  after  the  white  settlers  arrived 
and  with  this  array  of  evidence  it  is  diffi- 
cult to  absolve  them  of  blame  for  starting  it. 
But  even  so  the  case  is  not  conclusive.  That 
erosion  occurred  before  this  arrival  is 
shown  by  the  outlines  of  buried  channels. 
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r\l».«fil  in  existing  gully  walls,  evidence 
that  former  cycles  of  erosion  not  unlike 
those  of  the  present  day  have  occurred. 
These  channels  were  cut  long  before  domes- 
ticated livestock  were  present  in  sufficient 
numbers  to  deplete  or  destroy  the  natural 
vegetative  covering  of  the  range. 

In  numerous  valleys  older  river  terraces 
parallel  present  stream  channels,  sometimes 
occurring  as  steps  one  above  the  other. 
They  represent  final  stages  of  former  chan- 
nel cutting,  each  of  which  probably  started 
as  a  gully.  The  remains  of  former  mud 
flows,  many  of  them  now  solidified  into 
rock,  are  found  in  many  localities,  mute 
testimony  of  the  erosive  power  of  violent 
floods  of  the  past.  Even  modern  observers 
have  described  gullies  in  areas  where  cattle 
have  never  grazed. 

With  so  much  controversial  evidence  in- 
volved it  is  doubtful  if  any  one  item  or  set 
of  circumstances  can  be  assigned  as  being 
directly  responsible  for  the  development  of 
gullies. 

The  most  plausible  and  consistent  theory 
of  initiation  would  appear  to  involve  both 
climatic  changes  and  land  misuse,  the  latter 
acting  as  a  trip  to  upset  a  delicate  balance 
just  able  to  maintain  itself  in  a  climate  pos- 
sibly growing  slightly  drier  with  drought 
periods  appearing  more  frequently  and 
with  greater  severity. 

But,  one  may  argue,  of  what  concern  is 
the  cause  when  the  damage  is  already  done? 
With  valley  after  valley  being  cut  out  by 
these  networks  of  gullies,  are  we  not  lit- 
erally in  the  proverbial  position  of  trying 
to  lock  the  barn  door  after  the  horse  has 
been  stolen?  In  some  measure  this  is 
correct. 

The  problem  has  been  neglected  too  long 
but  there  is  still  opportunity  for  correction. 

In  this  respect  diagnosis  for  prescribing 
a  remedy  is  necessary  and  to  this  end  t\pi- 
ral  gullies  in  various  locations  throughout 
the  West  are  being  studied  with  a  view  of 
obtaining  every  shred  of  evidence  which  re- 
lates to  their  genesis  and  which  might  Ix* 
turned  to  advantage  in  designing  corrective 
measures. 


Geologists — for  erosion  is  a  geologic 
process  as  old  as  the  earth — direct  their 
search  to  the  gully  banks  and  other  out- 
crops in  an  effort  to  unravel  the  history 
not  only  of  present  and  past  periods  of 
erosion  but  of  the  intervening  periods  of 
alluviation  when  nature's  processes  were 
reversed. 

•  How  often  have  these  reversals  oc- 
curred? 

•  Were  they  of  local  or  widespread  ex- 
tent? 

•  Can  the  periods  be  correlated  from 
one  area  to  another,  indicating  widespread 
and  significant  changes  in  climate  or  per- 
haps other  conditions? 

•  Where  did  the  sediments  come  from? 

•  How    did    they    arrive,    by    wind    or 
water? 

•  What  changes  occurred  in  transit? 
These  are  some  of  the  questions  for  which 

answers  will  be  sought. 

Geologists  look  for  these  answers  in  such 
features  as  the  size,  shape  and  positions  of 
buried  stream  channels,  evidences  of  a  past 
temporary  reversal  from  erosion  to  deposi- 
tion, variations  in  character  of  the  sedi- 
ments, etc.,  just  as  historians  search  an- 
cient documents  for  an  accounting  of  man's 
past  activities. 

To  supplement  geologic  data,  informa- 
tion from  other  sources  is  being  gathered. 
For  example,  mixed  with  the  sediments  in 
many  localities  are  artifacts,  potsherds,  and 
other  relics  of  human  habitation  showing 
that  former  populations  also  had  their  ero- 
sion troubles. 

Archaeologists  can  identify  and  date 
many  of  these  items  and  furnish  informa- 
tion on  the  culture  and  living  habits  of  these 
people.  It  is  entirely  possible  that  even 
our  enlightened  generation  can  learn  much 
from  the  experience  of  these  crude  prehis- 
toric inhabitants. 

Studies  of  buried  soil  layers  likewise 
offer  a  fruitful  field  of  research  for  the  soil 
scientist  in  unraveling  the  complex  history 
of  these  areas.  Some  horizons  represent 
swampy  conditions  associated  with  high 
precipitation,  others  arid  or  semiarid  condi- 


tions perhaps  similar  to  those  existing  at 
present.  If  a  relationship  between  erosion 
and  these  soil  types  can  be  established,  an 
important  step  in  approaching  the  cause  of 
erosion  will  have  been  taken. 

In  the  meantime  other  aspects  of  the 
problem  are  recei\  in»  their  complement  of 
attention. 

Overgrazing  is  being  eliminated  through 
rfjMiIation  and  by  better  distribution  of 
livestock  accomplished  largely  by  provid- 
ing additional  range  water  facilities. 
Stockmen  generally  accept  this  regulation 
with  enthusiasm  for  they  see  in  it  the  pros- 
pect of  better  ranges,  better  beef,  and  better 
profits  for  their  operations. 

But.  unfortunately,  once  the  gullies  are 
established,  regulation  or,  in  some  locali- 
ties, even  the  elimination  of  grazing  is 
inadequate  to  stop  the  headcutting.  Nature 
under  these  circumstances  must  be  given 
assistance  in  the  way  of  structural  treat- 
ment. Thus  engineering  plays  an  essential 
part  in  the  investigation. 

Engineering  phases  of  the  problem  in- 
clude studies  on  hydrology  as  it  relates  to 
flood  run-off  and  to  the  dynamics  of  silt 
movement,  the  effectiveness  of  structures  of 
various  sizes  and  design  located  at  various 
positions  within  the  drainage  basin  in  con- 
trolling headcutting  and  in  causing  deposi- 
tion within  existing  gullies. 

Closely  associated  with  these  investiga- 
tions, archaeologists  and  plant  technicians 
are  studying  the  role  of  vegetation  not  only 
as  a  weapon  in  combatting  erosion  and 
gully  cutting  but  also  as  a  means  of  improv- 
ing the  range. 

Thus  efforts  are  being  directed  toward  an 
integrated  program  of  investigation  with  no 
phase  being  overlooked.  Technicians  from 
many  Government  agencies  enthusiastically 
aided  in  many  cases  by  local  land  owners, 
stockmen,  private  engineers,  and  other-  in 
incited  in  conservation  are  participating. 
So  complex  and  so  widespread  is  the  prob- 
lem of  gully  control  that  it  is  going  to  re- 
quire their  best  efforts  to  formulate  a 
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Irrigation  in  AUSTRALIA 


AUSTRALIA 

Figures  in  each  state 
denote  irrigated  acreage 
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The  importance  of  irrigation  in  relation 
to  the  wealth  and  prosperity  of  a  nation  has 
long  been  recognized  in  Australia. 

Though  this  country  "down  under"  is 
well  known  to  every  school  child  as  the 
home  of  the  kangaroo  and  the  bushman 
with  his  boomerang,  more  important  things 
than  these  contribute  to  the  fame  of  Aus- 
tralia today,  and  among  them  is  the  ever- 
growing practice  of  irrigation. 

Australia  has  an  area  of  approximately 
3  million  square  miles,  slightly  less  than 
that  of  the  United  States.  It  is,  however, 
more  comparable,  both  as  to  geography  and 
climate,  with  northern  Africa.  Australia, 
the  most  arid  of  all  the  continents,  has  an 
average  yearly  rainfall  of  only  17  inches. 
This,  however,  is  not  evenly  distributed— 
38  percent  of  the  country  receiving  less 
than  10  inches  per  year.  In  contrast,  only 
7  percent  of  the  area  of  the  United  States 
has  less  than  10  inches  of  annual  rainfall. 
Australia's  population  is  concentrated  in 
the  coastal  regions  of  greatest  rainfall  and 
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in  vast  areas  of  arid  and  semiarid  lands 
which  continue  to  wait  the  coming  of  water 
which  will  only  be  made  available  if  means 
can  be  found  of  conserving  the  precious 
flood  waters  which  infrequently  fall. 

When  the  first  agriculturists  settled  in 
Australia,  they  began  to  find  that  their 
pastoral  and  agricultural  occupations  were 
handicapped  by  uncertain  rainfall  and  re- 
current droughts.  It  was  only  natural  for 
them  to  begin  to  think  of  reinforcing  the 
natural  rainfall  by  supplies  of  water  ob- 
tained by  other  means.  The  State  of  Vic- 
toria has  the  distinction  of  being  the  State 
where  irrigation  was  first  practiced  in  Aus- 
tralia. It  has  since  continued  to  lead  the 
other  States  in  amount  of  land  irrigated 
(see  map)  and  all  of  the  States  have  fol- 
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lowed  quite  closely  the  plan  of  irrigation 
development  adopted  by  Victoria. 

From  its  early  beginning  in  the  1870's, 
irrigation  has  spread  from  valley  to  valley 
wherever  water  may  be  stored  and  diverted, 
so  that  now  more  than  a  million  acres  of 
Australian  land  are  under  irrigation. 
Although  this  figure  is  small  compared 
with  irrigated  acreages  in  the  United  States, 
and  while  it  represents  only  a  minor  por- 
tion of  all  cultivated  lands  in  Australia, 
more  and  more  water  is  being  made  avail- 
able each  year  so  that  Australia  is  rapidly 
becoming  one  of  the  great  irrigated  nations 
of  the  world. 

Australia  has  long  been  recognized  as  the 
largest  wool-producing  nation  in  the  world 
and,  as  such,  has  encountered  some  resist- 
ance on  the  part  of  sheep  raisers  against  the 
development  of  irrigated  lands  in  certain 
areas.  This  resistance  has  not  perceptibly 
affected  the  growth  of  irrigation,  however. 
The  chief  irrigated  crops  at  present  are 
lucerne  (alfalfa) ,  grasses,  and  green  fodder 
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Goldfields  Rexeri-oir  at  .Minnlarin/i  on  the  Helena  River  is  trorltl  re- 
Water is  pumped  375   miles    through   32-inch   steel   mains    to  Kalgoorlie. 


which  account  for  about  35  percent  of  the 
total;  cereals  account  for  another  25  per- 
cent, and  the  remainder  is  represented  by 
orchards,  vineyards,  and  truck  produce. 
Considerable  areas  of  pasture  land  are  also 
irrigated  each  year.  Irrigated  pastures 
may  amount  to  as  much  as  500,000  acres, 
but  this  acreage  is  not  included  in  the  fig- 
ures shown  on  the  accompanying  map  nor 
is  it  included  in  the  total  of  irrigated  acre- 
ages  mentioned  above. 

The  first  irrigation  schemes  were  private 
affairs  developed  on  individual  holdings. 
Later,  larger  scale  district  schemes  were 
developed,  particularly  along  the  River 
Murray,  Australia's  largest  river,  whose 
basin  embraces  practically  all  of  the  State 
of  New  South  Wales  and  large  portions  of 
Victoria,  Queensland,  and  South  Australia. 
While  many  of  the  early  irrigation  at- 
tempts were  remarkably  successful,  fully  as 
many  failed  completely.  Most  of  the  early 
failures  were  due  to  several  contributing 
factors.  Often  the  land  irrigated  was  not 
particularly  suitable,  methods  employed 
were  sometimes  extremely  crude  and  many 
farmers  did  not  recngni/r  that  an  irrigation 
ili-trn  i  -«  heme  involves  its  members  in  u 
liability  to  pay  their  share  of  charges  even 
in  seasons  when  they  do  not  want  the  water, 
•A  well  as  in  the  drier  years — a  condition 
which  often  exists  in  the  more  humid 
coastal  regions  of  Australia. 

In  Victoria  the  unsatisfactory  financial 
position  of  these  schemes  led  to  the  Govern- 
ment taking  most  of  them  over  and  setting 
up  a  State  body  to  deal  wilh  irrigation  mat- 
ters in  1905.  Previous  legislation  in  this 
Stale  had  provided  for  the  advancing  of 
Government  funds  for  certain  water  supply 
purpOMt. 

The  Water  Act  of  1905  abolished  all  the 
irrigation  trusts  in  Victoria,  excepting  one. 
and  created  the  State  Rivers  and  Watri 
Supply  Commission  to  take  n\«-r  complete 


control  of  rural  water  supplies  generally 
in  that  State.  Another  feature  of  this  act 
was  the  declaration  that  the  bed  and  banks 
of  all  streams  should  become  and  remain 
the  property  of  the  Crown.  This  completed 
the  nationalization  of  streams  and  other 
natural  resources  of  water  supply  in  Vic- 
toria commenced  by  earlier  legislation  in 
1886. 

In  Victoria,  at  the  present  time,  no  one 
has  a  legal  right  to  water  except  where  au- 
thorized under  the  various  water  acts. 

Further  legislation  was  provided  through 
the  years,  and  in  1909,  "compulsory"  water 
rights  were  introduced  to  compel  payment 
for  water  in  irrigation  districts  whether  it 
was  used  or  not.  This  law  was  designed  to 
provide  a  permanent  financial  return  to 
the  State  and  to  insure  full  utilization  of 
the  land  to  which  the  water  right  applies. 
Provision  for  flood  protection  works  and 
drainage  was  made  in  later  legislation  so 
that  these  two  items  have  played  an  impor- 
tant part  in  recent  development*. 

The  next  big  step  forward  in  water  sup- 
ply policy  was  taken  in  the  adoption  of  an 
arl  in  1'WT.  I  nder  lhi>  act.  the  entire  coM 
of  flood  protection  and  drainage  work^  u.i- 
nationalized  and  a  substantial  part  of  the 
cost  of  rural  water  supply  and  irrigation 
works,  including  headworks  and  main  sup- 
pi  \  work*,  wit*  transferred  to  the  State. 
I  In-  -ii-|.  was  taken  when  it  was  realized 
that  the  ideal  of  the  water  u-ers  bearing  the 
full  in-t  of  constructing  and  operating 
works  could  seldom  be  attained. 

In  Victoria  the  State  has  had  to  accept 
responsibility  for  four-fifths  of  the  capital 
costs  of  all  irrigation  works  constructed. 

<  .'-Morally  speaking,  the  rates  and  charges 
which  the  water  users  are  required  to  pay 
are  such  that  (he  surplus  revenue  o\cr  ,.pi  i 
alion  and  maintenance  costs  i-  sufficient  to 
meet  interest  and  redemption  charges  on 
only  one-fifth  of  the  capital  cost  of  the 


works.  Including  operating  and  capital 
charges,  it  can  be  said  that  for  every  dollar 
the  water  user  is  required  to  pay,  the  State 
contributes  $2,  which,  of  course,  is  met 
from  general  funds  of  the  State. 

It  is  generally  felt,  not  only  in  Victoria, 
Inn  in  the  other  States  as  well,  that  the 
financing  of  irrigation  by  tin-  State  is  the 
logical  mehod.  It  is  felt  that  the  whole 
State  and  Nation  benefit  from  irrigation  de- 
velopments in  such  forms  as  increased  pro- 
ductivity and  the  general  improvement  in 
employment  which  the  resultant  trade  pro- 

\  idr-.       \-  P., i<U  ami  .  iimmiimi  alinn-  hcne- 

fil  the  Nation  as  a  whole,  so  do  the  irriga- 
tion, flood  control,  and  power  develop- 
ment^ Keeo^ni/ing  that  the  future  econ- 
omy of  Australia  depcmU  ureally  upon  the 
conservation  and  utilisation  of  its  water 
resources,  it  is  natural  that  they  should  be 
treated  as  a  public  works.  Certainly  the 
increased  agricultural  productivity  has 
fully  justified  the  expenditures  of  State 
monies  made  to  date. 

On  the  other  hand,  such  a  system  is  not 
entirely  without  its  faults.  There  are  those 
who  do  not  feel  that  the  general  taxpayer 
should  bear  a  portion  of  the  expenditure^ 
that  more  directly  benefit  certain  relatively 
Miiall  groups. 

It  is  also  at  times  difficult  to  select  a 
"yardstick,"  so  to  speak,  to  determine  the 
justification  for  carrying  out  a  new  project 
in  which  the  water  users  would  be  expected 
to  pay  only  operating  co>i-. 

It  has  also  been  observed  that  heavy 
capital  expenditures  on  dams,  pipeline-, 
and  concrete-lined  canals  can  reduce  water 
distribution  and  maintenance  costs  to  a 
minimum.  This  means  that  the  re\eniie 
from  water  rates  which  are  based  on  mainte- 
nance and  operation  only  are  very  low, 
while  the  interest  and  redemption  costs  to 
be  met  by  the  State  are  very  high.  There 
is  thus  no  real  relationship  between  cost  and 
l>enefit  as  far  as  the  water  users  are 
concerned. 

However,  plan*  similar  to  those  of  \  ic- 
toria  are  now  in  effect  in  all  of  the  States 
and  they  have  proven  to  be  the  most  satis- 
factory all-around  systems  devised  to  date. 
No  doubt  these  -\-teni-  of  financing  will  lie 
changed  from  lime  to  time  in  minor  detail-. 
but  it  is  doubtful  if  the  water  u-er«  will 
again  he  required  to  pay  for  the  major 
portion  of  capital  costs.  Their  share  may 
possibly  lie  increased  lUghtH  but  con-idci- 
iiif;  the  present  concept  of  irrigation  in 
\u-tralia  and  the  important  part  it  is  ex- 
pected to  play  in  the  future,  undoubtedly 
irrigation  de\elopment  will  continue  to  be 
a  function  of  the  State  and  Nation  as  a 
whole.  • 
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Ride  'em,  Sheriff!     Novel  camel  race  adds  to  color  of  Riverside  festival.     Photo  courtesy  Hartman  Photos,  India,  Calif. 


One  of  the  first  and  most  unique  fairs  of 
this  year  will  be  the  Riverside  County  Fair 
and  Date  Festival,  being  held  at  Indio, 
Calif.,  February  11-15. 

Staged  in  the  heart  of  the  Nation's  date 
country — the  Coachella  Valley — the  event 
has  not  only  the  unique  distinction  of  being 
the  only  known  date  festival  in  the  world 
but  it  is  also  held  below  sea  level.  Some 
ranches  at  the  lower  end  of  the  Coachella 
Valley,  near  Salton  Sea,  are  located  about 
220  feet  below  sea  level  while  a  few  ranches 
in  the  northwestern  portion  of  the  valley 
are  in  an  area  which  is  220  feet  above  sea 
level.  The  site  of  the  Riverside  County 
Fair  and  Date  Festival  is  located  approxi- 
mately 10  feet  below  sea  level,  just  outside 
the  city  limits  of  Indio,  Calif. 

The  theme  of  this  year's  date  festival, 
like  that  of  last  year,  will  be  built  around 
the  Arabian  Nights  motif.  Visitors  from 
near  and  far  will  enter  through  mosque- 
like  gates,  designed  in  authentic  Arabic 
architecture  and  decorated  with  Arabic  and 
English  greetings,  and  will  go  past  Arab 
sentries  into  grounds  where  a  carnival-like 
atmosphere  will  prevail.  Near-eastern 
costuming,  decorations  and  music  will  lend 
color  and  atmosphere  to  the  occasion. 

Cities  throughout  Riverside  County  have 
entered  contestants  in  a  queen  contest  in 
which  the  winning  contestant  will  be 
crowned  "Queen  Scheherezade"  the  open- 
ing night  of  the  fair  on  the  large  new  out- 
door stage.  Queen  Scheherezade,  with  the 
remaining  contestants  as  her  attendants, 
will  then  rule  throughout  the  festival. 
Each  night  the  queen  with  her  attendants 
will  present  a  pageant  depicting  a  different 
Arabian  Night's  tale. 
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One  of  the  most  colorful  and  spectacular 
features  of  the  entire  festival  will  be  an 
Arabian  parade  staged  in  downtown  Indio 
on  February  12.  This  year's  parade,  like 
last  year's,  will  be  led  by  the  California 
Highway  Patrol  and  a  color  guard  from 
the  R.  0.  T.  C.  unit  of  the  Riverside  (Calif.; 
High  School  Band.  There  will,  besides 
the  queen's  float,  be  more  than  200  en- 
trants. Equestrian  groups,  colorful  floats, 
and  Arabian  costumes  will  be  featured  in 
the  parade  which  will  be  over  four  miles 
long. 

During  the  5- day  period  of  the  fair,  there 
will  be  a  Desert  Citrus  Institute  which  will 
be  held  at  the  Coachella  Valley  High  School 
in  connection  with  the  fair.  Daily  lec- 
tures on  desert  agriculture  will  be  con- 
ducted in  cooperation  with  the  University 
of  California  Agriculture  Extension  Serv- 
ice. Mr.  H.  L.  McFarlane,  county  farm 
advisor,  will  have  a  "questions  and  an- 
swers" exhibit  where  he  and  members  of 
his  staff  will  give  useful  advice  and  answers 
to  questions  on  farm  matters. 

As  the  Coachella  Valley  produces  ninety 
percent  of  all  dates  grown  commercially  in 
the  United  States,  the  story  of  date  culture 
will  be  featured  for  the  benefit  of  the  visi- 
tors. Drawing  unusual  interest  will  be  the 
many  date  and  citrus  exhibits  entered  by 
local  growers,  packers  and  shippers,  whole- 
salers and  retailers.  The  growth  of  the 
date  from  blossom  stage  to  one  of  many 


packs  for  shipping,  will  be  shown.  Sam- 
ples of  male  and  female  blossoms,  with 
examples  of  various  pollination  methods, 
will  also  be  shown.  Different  varieties  of 
date  trees  are  planted  throughout  the  fair 
grounds  with  samples  of  different  offshoots 
that  have  been  removed  from  parent  trees 
to  start  new  gardens.  There  will  be  ex- 
hibits showing  different  varieties  of  dates, 
some  that  must  be  hydrated  before  using 
and  others  that  have  to  be  dehydrated  be- 
fore they  can  be  used. 

In  preparation  for  this  year's  fair  festi- 
val, close  to  $125,000  has  been  spent  on 
capital  investments.  This  amount  was  al- 
lotted to  the  fair  committee  by  the  State  of 
California  from  funds  received  from  the 
4  percent  levy  on  thoroughbred  race  track 
wagering  in  the  State  of  California.  This 
amount  has  been  spent  on  a  new  exhibit 
building,  grandstands  for  the  outdoor 
arena,  and  for  facilities  to  handle  250  head 
each  of  horses,  cattle,  swine,  and  sheep. 

Each  afternoon  during  the  5  days  of  the 
fair,  there  will  be  a  horse  show  and  circus 
acts  in  the  outdoor  arena.  The  response 
to  last  year's  camel  races  was  so  enthusi- 
astic that  again  this  year  they  will  be  fea- 
tured every  afternoon.  Members  of  the 
Riverside  Sheriff's  Posse  help  to  make  this 
event  one  of  the  feature  attractions  of  the 
entertainment  portion  of  the  festival. 

This  year's  fair  and  date  festival  is  the 
second  to  be  held  since  1941.  Last  year's 
event  broke  all  previous  records  for  attend- 
ance with  29,351  paid  admissions,  the  pre- 
vious high  being  8,700  in  1941.  The  festi- 
val has  been  lengthened  1  day  this  year 
and  it  is  expected  again  to  break  all  attend- 
ance records. 
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The  first  of  many  date  festivals  was  held 
October  23,  1921.  This  and  succeeding 
fi  «tnal*  were  held  in  a  large  tent  near  Indio, 
-ponsored  by  a  number  of  date  growers  of 
the  Valley.  In  1938  a  county  fair  was  held 
in  conjunction  uitli  the  date  festival,  and 
the  Indio  Civic  Club  arranged  with  the 
county  board  of  supervisors  to  hold  county 
fairs  during  the  years  1938-41.  The  county- 
supervisors  handled  last  year's  event  and 
will  be  in  charge  of  the  festival  this  year. 
The  county  of  Riverside  has  set  up  a  revolv- 


ing fund  of  $22,000  for  operating  c\|tcn*e*. 
However,  last  year's  event  showed  a  slight 
profit. 

Future  plans  of  the  fair  committee  call 
for  the  construction  of  additional  exhibit 
buildings,  a  larger  arena  and  grandstand. 

At  present  there  are  approximately 
20,000  acres  of  cultivated  lands  in  the 
Coachella  Valley,  irrigated  by  wells  alone, 
with  about  one-fifth  of  this  acreage  planted 
to  dates.  Upon  the  completion  of  the 
Coachella  Canal  and  distribution  system  by 
the  Bureau  of  Reclamation  there  will  be  a 


total  of  77.000  acres  of  arable  laud*  >u\>\<-<  t 
to  irrigation.  With  this  expected  large 
increase  in  date  plantings,  the  date  indtutr) 
w  ill  play  an  even  more  important  pail  in  tin- 
economic  future  of  the  Coachdla  \  alley. 
In  the  years  to  come  the  Riverside  County- 
fair  and  date  festival,  keeping  pace  with 
the  rapid  growth  of  the  desert  area,  should 
be  a  great  asset  to  both  the  county  and  to 
Coachella  Valley  and  prove  to  lie  an  exent 
which  w  ill  be  one  of  the  outstanding  affairs 
of  its  kind.  • 


Report  on  Bureau  Conservation  Conference 


Last  November,  Reclamation's  op- 
eration and  maintenance  supervisors 
discussed  problems  of  soil  and  mois- 
ture conservation  with  representatives 
of  project  planning  and  other  Bu- 
reau and  Interior  Department  staff 
members. 

Every  Reclamation  project  may  eventu- 
ally lose  its  usefulness — perhaps  hundreds 
of  years  hence — unless  conservation  meth- 
<»ds  and  new  engineering  techniques  gives  it 
permanence.  No  matter  how  well  a  dam 
is  constructed,  sedimentation  eventually 
will  fill  the  reservoir  it  creates,  unl«-s-  we 
reduce  the  silt  inflow.  The  u-eful  life  of 
reservoirs  can  be  greatly  extended  l.\  suit- 
able preventive  measures  that  are  taken  in 
time. 

The  people  u*ing  water-bed  I. mils  ati<l 
the  various  local,  State,  and  Federal  agen- 
cies which  are  concerned  with  i  on-i-rvalioii 
and  land  management  already  are  doing 
much  of  the  needed  work.  However,  in- 
creased attention  rim-!  U-  given  to  the  spe- 
cial problems  of  protecting  the  enormous 
public  investment  in  Reclamation  work* 
and  in  protecting  (he  million*  of  acres  of 
irrigated  land  that  arr  dc|«-ndent  for  their 
water  supply  on  Bureau  re-er\oirs. 

Reforestation  of  mountainside*,  rrvege- 
tation  of  grazing  lands,  and  the  use  of 


I 


farming  practices  which  prevent  the  soil  on 
millions  of  good  acres  from  wasting  into 
the  rivers  are  some  of  the  practices  which 
are  used. 

A  broad-gage  program,  focusing  these 
practices  on  the  needs  of  Reclamation  proj- 
clc*.  was  mapped  out  in  November  at  a  con- 
ference in  Washington,  D.  C.,  of  the  Oper- 
ation and  Maintenance  supervisors.  The 
*e**ion  on  conservation  policy  and  program 
was  held  jointly  with  representatives  of  the 
Branch  of  Project  Planning.  The  pro- 
po*ed  program  is  now  being  revieweil  in 
tin-  field  by  the  Regional  Directors  prior 
to  its  adoption  by  Commissioner  Michael 
\\  -i i. in-.  I  he  plan  which  the  conference 
worked  out  will  IM-  tied  into  the  Interior 
Department  program  through  the  Office  of 
Land  Management. 

The  call  to  action  was  stated  by  Acting 
(ioinrni— -iorrer  Kenneth  Markwell.  H«' 
pointed  out  enormous  demands  which  have 
iieen  made  upon  this  country  for  food  and 
raw  materials  of  almo*t  e\erx  variety  by 
the  rccir iterating  nations  of  Kurope.  Sec- 
retary J.  A.  Krug  has  set  in  motion  in 
nearly  every  bureau  and  oflrce  of  the  In- 
hiior  Department  an  inteii-m-  study  ot 
means  to  increase  and  conserve  our  na- 
tional resource*  lo  meet  the  demand*  of 
peace  and.  if  need  lie.  tin-  requirement* 
of  national  defence.  Fdward  Y  Kavanagh 
in  the  Office  of  I  .and  Management  is r- 


dinating  the  conservation  programs  of  the 
various  Interior  Department  agencies.  The 
Bureau  of  Reclamation  is  cooperating  fully 
with  this  program. 

Wistant  Commissioner  Wesley  N.  Nel- 
son opened  the  session  on  conservation  by 
reading  excerpts  from  a  speech  made  by 
Robert  S.  kerr,  former  Governor  of  Okla- 
homa. He  read: 

"Most  of  history's  wars  have  been  fought 
to  keep  or  obtain  natural  resource*,  includ- 
ing the  chemical  elements  that  give  fertility 
to  the  soil.  Yet.  in  whatever  direction  we 
look  we  see  the  results  of  waste,  erosion, 
and  n-eless  destruction. 

"On  the  face  of  our  denuded  forests,  our 
scarred  and  eroded  acres,  our  pol luted  and 
*ille<l  *trcam*.  rnam  of  our  oil  and  gas 
fields  from  which  on!)  the  (ream  of  produc- 
tion was  skimmed  and  which  were  too  soon 
abandoned,  the  hand  of  destinx  has  written 
the  condemnation  of  the  extravagance  of 
llii-  and  past  generations:  'Thou  hast 
been  weighed  in  the  balance*  and  found 
wanting.' 

•>liall  we  maintain  a  fierce  and  *tubboin 
pride  in  the  face  of  (his  condemnation,  or 
shall  we  acknowledge  our  re*pon*ibility 
and  obligation  and  horror  them?" 

The  conference  report  i*  a  direct  answer 
to  thill  challenge.  The  group  recom- 
mended to  I  he  ( !ommi«*i«irrer  thai  a  pro- 
gram In-  adopted  cfTccli\ch  to  apply  all  of 
the  funds  that  are  made  available  for  <  on 
serration  purposes.  A  program  of  foO.iKHl 

C«  ••iilirinr.l.in  f*tr  It) 
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Above,  spraying  to  outlaw  mysterious  disfiguring 
thrip  disease.  Below,  thrip-infected  grapefruit. 
Top  photo  by  Harry  W.  Myers,  by  Ed  Handly, 
Region  III,  Boulder  City,  Nev. 


The  BITTER 

and  SWEET 

of  Citrus  Farming 


by    Harry    W.    Myers,  Regional  Photographer,  Region  III,  Boulder  City,  Nev. 


Would  you  like  to  make  a  fortune? 
Here  is  your  opportunity.  The  citrus 
growers  are  looking  for  someone  to  solve  a 
problem  they  have  been  battling  for  years. 
It  means  millions  to  the  growers  and  better 
living  for  everyone.  It  means  stabilization 
for  the  industry.  And  it  means  money  in 
your  pockets,  if  you  are  the  bright  person 
with  the  right  ideas. 

The  problem  may  be  stated  simply — how 
can  fruit,  which  can't  be  marketed  fresh, 
be  disposed  of  profitably?  There  has  al- 
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ways  been  a  surplus  of  usable  fruit  which 
cannot  be  sold.  For  years  this  fruit  was 
dumped  to  rot,  while  the  growers  tried 
many  ideas  to  turn  this  waste  into  a  profit. 
Unsuccessful  attempts  were  made  to  de- 
velop salable  wines  and  brandies  and  to 
produce  other  byproducts.  Early  efforts 
to  can  citrus  juice  failed.  The  juice 
spoiled  in  the  can.  This  problem  was 
eventually  solved  by  pasteurizing  the  juice 
prior  to  canning.  And  although  pasteuri- 
zation kept  the  juices  from  spoiling  and 


did  not  alter  the  food  value,  it  did,  unfor- 
tunately, change  the  taste.  That  "fresh 
fruit"  taste  just  wasn't  there. 

Despite  this,  the  industry  plunged  into 
canning  and  the  juices  sold  readily  for  a 
few  years,  but  now  warehouses  are  filling 
with  cases  of  juice.  The  industry  is  finding 
it  harder  and  harder  to  dispose  of  its  yearly 
pack. 

If  only  they  could  can  that  "fresh  fruit" 
taste,  the  growers  believe  the  market  for 
juice  would  increase  tremendously.  Quick- 


Per/eft  the  f  allotting  operation*  lo  enable  the 
grapefruit  l»  retain  it*  /reth  fruit  flaror 
and  ttceeten  vour  lunik  acrnunl.  Step  1, 
cutting  and  dicing  fruit;  Step  2,  pa»leur- 
iaing  juice;  Step  3,  canning  and  tealing. 
Sumetchere  along  the  line  the  fruit  line* 
it*  original  flaror — 6uf  where?  Photo* 
by  Harry  B".  Myeri  and  Samuel  II.  W  at- 
kin*.  Region  III. 


freezing  may  provide  a  solution.  It  is  being 
tried,  but  not  on  a  large  scale  as  yet. 
Possibly  the  answer  lies  in  a  new  method  of 
packing  and  distribution  that  will  cut  con- 
sumer costs  and  provide  a  bigger  market. 
Or,  perhaps  citrus  fruit  is  the  base  for  some 
valuable  byproduct. 

At  any  rate,  citrus  farmers  are  keeping 
their  eyes  peeled  for  a  solution  to  the 
canning  problem  as  well  as  other  perplex- 
ities connected  with  their  industry.  They 
are  busily  engaged  in  a  never-ending  search 
for  the  best  ways  to  plant,  care  for,  and 
market  their  fruit. 

Take  for  example  the  Yuma  Auxiliary 
project  near  Yuma,  Ariz.  This  is  a  com- 
paratively small  citrus-producing  area  but 
the  farmers  who  till  its  soil  have  lots  of 
"know-how ."  Last  year  on  1 ,727  acres  they 
produced  a  crop  worth  almost  $605,000. 
This  figures  about  $350  to  the  acre. 

The  first  citrus  trees  were  planted  on  the 
auxiliary  project  in  1909.  The  area  then 
was  known  as  "Yuma  Heights"  since  it  is 
located  on  the  mesa  overlooking  the  city  of 
Yuma.  About  this  same  time  the  Bureau 
of  Reclamation  was  developing  the  Yuma 
project.  The  mesa  grove,  a  private  develop- 
ment, pumped  its  water  supply  from  wells 
and  continued  in  production  until  the  1930's 
when  rock-bottom  prices  and  rising  opera- 
tion costs  forced  its  abandonment. 

In  1914,  three  men— Mr.  Hill,  Mr.  Wood 
and  Mr.  Vincent — started  an  extensive 
citrus  development  further  south  on  the 
Mesa.  Using  pumped  water,  groves  were 
planted  and  brought  to  maturity.  The 
project  slowly  bogged  down  under  high 
development  and  operation  costs,  and  never 
attracted  sufficient  growers  to  be  a  paying 
proposition.  Today,  of  all  these  groves, 
only  the  Hill  Orchard  is  still  in  existence. 

The  present  flourishing  citrus  industry 
on  the  Yuma  Mesa  had  its  beginning  in 
the  Bureau's  studies  made  in  1917,  1918, 


The  Inirri'ii  niixti-  nliort-.  time  Ix-iiif!  .<!«&<•</  on 
/floorer.-*  planting  I  «/em-iVi  <mirii'<'*.  tintt  nt 
Hiulil.  uit'inii  tin-  frer.s  n  M/nour/i  tniitii 
to  stiiiiiilntr  firoirlh  of  free*.  l'hot<»  l>>  llu 


and  1919.  From  these  studies,  it  was  de- 
termined that  an  area  further  south  and 
slightly  west  of  the  original  private  devel- 
opments was  ideally  suited  for  large-scale 
citrus  growing.  There  was  little  rainfall, 
the  relative  humidity  was  low,  the  area 
was  free  of  injurious  plant  pests  and 
damaging  frosts— an  extremely  rare  set  of 
circumstances. 

In  1919,  6,300  acres  were  offered  for 
sale  at  public  auction.  Funds  derived  from 
this  sale  were  sufficient  to  enable  the  Sec- 
retary of  the  Interior  to  authorize  the  con- 
struction of  works  to  irrigate  3,800  acres 
with  the  water  to  be  pumped  from  the  Yuma 
project's  East  Main  Canal.  The  first  wa- 
ter was  delivered  to  the  system  in  1922; 
and  by  1923  there  were  300  acres  planted 
to  citrus. 

From  this  small  beginning,  despite  low 
prices  and  depressions,  the  project  has 
grown  and  prospered.  At  the  end  of  1946 
there  were  1,727  acres  planted  and  400 
additional  acres  readied  for  planting.  Of 
this  acreage,  1,033  acre*  are  in  grapefruit, 
390  acres  in  oranges.  2<!2  acres  in  lemons, 
20  acres  in  limes  and  2  acres  in  tangerines. 

In  spite  of  lower  prices  and  the  threat  of 
Mirplus  production,  new  acreage  is  still  be- 
ing planted — although  no  longer  to  grape- 
fruit. Some  grapefruit  growers  are  even 
considering  culling  l>.i<  k  and  budding  their 
trees  to  oranges — a  process  which  takes  the 
trees  out  of  production  for  3  years.  There 
has  Ix-cn  M-IV  little  budding-over  in  the 
>  iiina  Mesa  groves  to  date.  It  is  Ix-ing 
<!i.nc  linn  li  in. Hi'  c\tcn-ucl\  in  the  Salt 
River  Valley  where  operating  costs  are 
higher. 

Thick  -km  and  rough  skin  texture  of 
fruit  have  plagued  ^  uina  Mesa  grapefruit 
growers  but  careful  attention  to  exacting 
nitrogen  requirements  has  done  murh  to 
..\i-rcome  thin  difficulty.  The  same  March 
>cri||«ni  grapefruit  grown  in  the  Salt  River 
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ie  day  be  a  beautiful  orange  grove.  Center 
e  checking  to  make  certain  trees  are  alined. 
?  leaves  on  ground  trhich  have  been  stripped 

,  Region  III 


Valley  and  in  the  Coachella  Valley,  espe- 
cially in  the  case  of  the  latter,  have  much 
smoother  and  thinner  skins. 

Yuma  Mesa  growers  insist  that  their 
grapefruit  is  far  superior  in  flavor  regard- 
less of  skin  texture.  As  to  flavor,  that 
seems  to  be  a  very  controversial  question, 
judging  from  the  claims  of  the  various 
areas.  But  it  can  be  safely  said  that  skin 
texture  does  not  impair  fruit  quality.  How- 
ever, because  the  public  has  come  to  accept 
skin  characteristics  as  criteria  of  quality, 
Yuma  Mesa  grapefruit  has  often  brought 
as  much  as  a  dollar  less  per  box  in  the  com- 
petitive market. 

The  planting  of  a  new  grove  begins  with 
the  leveling  of  the  land  on  a  grade  that  will 
permit  proper  irrigation.  Following  the 
leveling,  a  cover  crop  (usually  alfalfa)  is 
planted  to  prepare  the  soil  and  to  hold  it  in 
place  during  the  wind  storms.  The  cover 
crop  is  left  in  usually  until  the  trees  come 
into  bearing.  During  the  past  years  of  high 
alfalfa  prices,  growers  with  new  orchards 
have  defrayed  part  of  the  cost  of  bringing 
a  grove  into  production  by  cutting  and 
selling  their  alfalfa. 

Two-year-old  rough  lemon  stock,  budded 
over  to  the  variety  of  citrus  desired,  com- 
monly has  been  used  for  new  groves  on  the 
Mesa.  Extensive  tests  are  underway  to 
determine  the  possibilities  of  other  stocks. 
At  the  time  of  planting,  the  bottom  of  each 
hole  is  lined  with  a  shovel  full  of  barnyard 
manure.  As  soon  as  new  trees  are  in  the 
ground  they  are  usually  stripped  of  all 
leaves.  Thus  treated  they  recover  from  the 
shock  of  transplanting  and  regrowth  starts 
more  quickly.  Following  the  leaf  stripping, 
each  tree  is  white-washed  to  protect  it  from 
sunburn. 

The  first  year  after  planting  is  the  critical 
period.  Young  trees  require  a  great  deal  of 
water  and  are  irrigated  every  seven  to  ten 
days,  depending  on  climatic  conditions. 


Above,  mechanical  loader,  brain-child  of 
Harry  Ellis,  }  nmu  Fruit  Growers  Associa- 
tion, which  saves  precious  time  in  getting 
fruit  on  its  tvay.  Right,  petite  packer 
Dorothy  Tschilar  of  Phoenix,  one  of  the 
fastest  in  the  business.  Photos  by  Harry 
W.  Myers,  Region  III. 

Old  groves  require  water  every  14  days. 
Five  years  will  pass  before  a  new  grove 
produces  sufficient  fruit  to  pay  maintenance 
costs. 

Citrus  thrip  is  the  only  plant  insect  pest 
with  which  the  growers  on  the  Yuma  Mesa 
have  had  to  contend.  Thrip  cause  damage 
by  feeding  on  the  skin  of  the  tiny  new  fruit 
as  it  forms  from  the  blossom.  To  combat 
the  thrip,  a  mixture  of  1  pound  of  tartar 
emetic  and  6  pounds  of  sugar  to  100  gallons 
of  water  is  sprayed  on  the  trees  during  the 
blossom  season.  The  sugar  attracts  the 
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Left,  interior  <>/  iieir  parking  plan!  al  )  lima.  In  center  lore- 
ground  in  sorting  tahle  and  left,  roller  stamping  machine  icltich 
trade-marks  fruit.  Allure  photo  shines  exterior  iif  packing 
shell  nilli  com  cvor  /«•/»  lianilr  to  trucks,  left  lioily.tiile  of  11  /ii'r/i 
i*  unliingeil.  creating  shoot  direct  to  belt.  I'hotos  by  ff«rr»  II'. 
Myers  and  Samuel  It.  II  alkina,  llegion  HI. 


thrip  and  the  tartar  emetic  kills  them.  While 
this  spray  does  not  kill  off  all  the  thrip,  it 
does  reduce  their  number  to  a  point  where 
the  damage  is  not  serious. 

A  few  of  the  growers  have  used  DDT  as  a 
spray,  hut  to  date  it  has  not  come  into  gen- 
eral use.  Other  methods  of  control  are 
being  investigated.  The  damaging  "scale" 
that  has  played  havoc  with  California  fruit, 
has  not  invaded  the  groves  on  the  Mesa. 

Killing  frosts  on  the  Mesa  occur  so  sel- 
dom that  none  of  the  growers  equip  their 
groves  with  smudge  pots. 

The  trees  blossom  in  the  spring,  usually 
in  March.  Often,  especially  if  prices  are 
low,  some  fruit  from  the  last  crop  is  left 
hanging  on  the  trees  amid  the  blossoms, 
and  fruit  harvest  continues  until  early 
summer.  Throughout  the  hot  summer 
months,  the  new  fruit  grows  and  matures. 

Picking  begins  in  October  and  continues 
until  the  trees  are  stripped  of  fruit.  Fruit 
that  cannot  be  sold  is  either  juiced  or 
iluiri|ii-«l  on  the  desert  to  rot.  Yuma  Mesa 
grower*  use  crews  of  12  to  15  men,  each 
with  a  foreman,  to  do  the  pi<  kim-.  Each 
crew  works  as  a  unit  rather  than  as  indi- 
viduals. A  crew  \\ill  pick  from  24  to  40 
tons  of  grapefruit  a  day.  Pay  is  on  a  ton- 
nage basis.  The  total  tonnage  picked  per 
day  in  less  when  picking  oranges.  Pay  per 
Ion  last  year  was  $2.90  for  grapefruit  and 
$4  for  oranges.  Average  pay  for  a  picker  is 
150  to  $60  per  week. 

Each  crew  works  w  ilh  two  trucks  and 
while  the  first  loaded  truck  is  driven  to  the 
packing  shed  (a  round  trip  of  25  miles), 
th«-  c-rews  load  the  second  truck.  The 
Yuma  M<--, i  I  mil  l.iowci-  \-ncinlinri  lias 
abandoned  the  n-i-  of  field  boxes  for  luilk 
handling  of  fruit.  In  the  orchard  the  fruit 
is  loaded  into  high-sided  trucks  with  a  me- 
chatiiral  loader.  These  truck*  are  dumped 
at  the  parking  *hed  onto  a  Dialled  roiiM-\»T 
which  carries  thr  fruit  into  the  plant.  "I  ln- 
method  haw  eliminated  a  great  deal  of  hard 
hand  labor,  speeded  up  the  processing  of 
the  fruit  and  reduced  handling  costs. 

This  continuous  ronvcvnr  takes  the  fruit 
over  the  presizer,  where  all  over-size  and 


under-size  fruit  is  removed.  In  the  case 
of  oranges,  this  fruit  is  sold  in  bulk  as 
culls  —  usually  to  juice  plants.  The  con- 
veyor system  carries  the  fruit  rapidly  over 
rotating  transverse  dry  brushes  which 
thoroughly  clean  each  one. 

From  the  cleaner  they  pass  into  the  wax- 
ing machine  to  be  waxed  and  polished,  then 
over  the  grading  table,  where  the  graders 
remove  scarred  and  misshapen  fruit. 

Leaving  the  grading  table,  the  fruit  is 
channeled  over  inked  rollers  where  the 
brand  name  is  "rolled"  onto  each  orange  or 
grapefruit.  A  roller  system  distributes  the 
fruil.  deftly  sorting  it  into  standard  sizes, 
to  the  long  packing  tables. 

Girl  packers,  with  a  dexterity  that  is  fas- 
cinating to  watch,  wrap  and  hand  pack  the 
fruit  in  boxes.  As  the  left  hand  reaches 
for  a  paper,  the  right  hand  picks  up  the 
fruit,  there  is  the  flash  of  a  quick  twi-1. 
and  the  wrapped  fruit  is  in  the  box.  The 
packers  are  paid  on  a  piecework  basis, 
depending  on  the  size  of  fruit  and  type  of 
pack.  The  scale  per  box  varies  from  31/; 
to  18  cents. 

Top  packers,  depending  upon  the  fruit 
and  type  of  pack,  will  pack  from  100  boxes 
of  wrapped  oranges  to  390  boxes  of  un- 
wrapped grapefruit  a  day.  Originally  mosl 
<>f  the  fruit  was  wrapped  before  packing. 
'I  lie  neces-iiv  for  cutting  costs  and  wartime 
shortage  of  paper,  forced  the  developmcn' 
of  other  packs,  such  as  the  "place  pack'1 
(all  fruit  unwrapped)  and  the  "blind  pack" 
I  two  rows  in  the  bottom  and  top  layer. 


The  various  size  packs  are  sorted  out 
and  trucked  into  refrigerator  cars  for  ship- 
ment. 'II  .ire  iced  onK  during  the 

warm  fall  or  spring  months.  Most  of  the 
gnptfnril  packed  in  Yuma  is  shipped  to 
we-tern  market-. 

The  whole  indu»try--fr<uii  grower 
through  packer  —  is  working  In  cut  costs, 
to  find  new.  i  In  .ij.i-i  method*  of  delivering 
tin-  fruit  to  the  consumer. 

A  large  part  of  the  final  cost  of  citrus  to 
the  consumer  is  ihe  packing  cost.  There 
have  l»-cn  •onie  attempts  to  sell  bulk 


fruit,  but  so  far  no  convenient,  cheap 
method  has  been  evolved  to  transport  large 
quantities  of  bulk  fruit  over  long  distances. 
Some  of  the  growers,  particularly  those  in 
southern  California  who  have  higher  oper- 
ation costs,  are  experimenting  with  fruit 
sacked  in  various  size  string  sacks,  in  an 
attempt  to  cut  costs.  It  is  possible  that, 
except  for  the  luxury  trade,  the  familiar 
case  of  wrapped  fruit  we  see  today  with  its 
IIIL-II  packing  costs,  may  be  on  the  way  out. 

The  Yuma  Mesa  Grower's  packing  shed 
is  a  modern  concrete  building,  equipped 
with  the  latest  in  citrus  fruit  proces-ing 
machinery.  Its  old  shed  burned  in  I'M  I. 
and  while  this  was  definitely  a  blow  at  the 
time,  it  did  enable  the  association  to  build 
its  present,  airy,  efficient  plant.  While  the 
plant  is  geared  primarih  to  the  packing  of 
grapefruit,  it  can  be  converted  over  in  30 
to  40  minutes  to  packing  oranges. 

^  es.  the  citrus  industry  has  its  problem-, 
but  despite  all  these,  most  of  the  Yuma 
Mesa  growers  are  satisfied  with  their  in- 
vestment as  evidenced  by  the  con- 
stant inquiry  for  land  suitable  for  citrus 
production.  • 

Survey  Forecasts  Cropland  Crisis 

The  findings  of  a  recent  \--nciuted  1'ics- 
-ur\c\  disclosed  the  following: 

Crossing  of  the  rising  population  line 
.mil  declining  cropland  line  about  1950 
with  gradual  deterioration  of  the  American 
standard  of  living  as  an  ine\  ilable  coiol- 
lary  is  foreca-l  in  .1  lecenl  \--ocialcil  I'lc  — 
SIIIM-N  of  -i.ili-lii  -  of  the  Bureau  of  the  Cen- 
sus. >oil  roii-ci  \.itinii  Service,  and  Kureau 
of  Agricultural  Economic-. 

Total  good  cropland  left  in  the  I  nited 
Slates  is  set  at  460  million  acres,  compris- 
ing 390  million  acres  of  land-  immediately 
available,  and  70  million  acres  requiring 
reclamation  by  irrigation,  drainage,  or 
oilier  improvement  work. 

I  In-  |  opulation  estimates  indicate  117.- 
.VHl.OOO  pcr-ons  |)\  1T.O.  rising  In  ]<>.">  mil- 
lion bv  I'**).  After  1950  there  will  he 
fewer  than  the  traditional  3  acres  |>er  |KT- 
-on  foi  the  first  time  in  hi-tory. 


12 


TIIK  KM  i. \M\IION   Km 


^rrow   to    (Conserve   ^rriqation     Water 


(Part  One) 


SUPERINTENDENT,  Rio  GRANDE  PROJ- 
ECT, N.  MEX.-TEXAS,  REGION  V 

Editor's  Note: 

When  extreme  droughts  in  the  Rio 
Grande  watershed  threatened  the  Bu- 
reau's 155,000-acre  Rio  Grande  proj- 
ect in  New  Mexico  and  Texas,  the 
superintendent  and  officials  of  the  El 
Paso  and  Elephant  Butte  irrigation 
districts  initiated  a  comprehensive 
educational  campaign  on  water  use 
and  enlisted  the  support  of  all  farmers 
to  conserve  the  dwindling  irrigation 
supply.  Water  users  rallied  to  meet 
the  challenge.  They  participated  as 
a  group  in  a  program  to  utilize  the 
natural  resource  for  peak  per-acre 
production,  and  the  project-wide  en- 
terprise was  eminently  successful.  In 
the  following  article,  Superintendent 
L.  R.  Fiock,  discusses  conservative  use 
of  an  irrigation  water  supply. 

Although  his  statements  apply  par- 
ticularly to  the  Southwest  and  specifi- 
cally to  the  Rio  Grande  project,  many 
irrigation  farmers  in  other  sections  of 
the  West  may  find  helpful  suggestions 
for  conserving  water  in  their  area. 

When  is  an  irrigation  project  feasible? 
How  large  an  area  should  be  included  in 
the  project?  The  answer  to  these  questions 
depends  upon  the  available  water  supply  — 
not  the  amount  of  land  that  is  irrigable,  nor 
topographic  obstacles  that  present  con- 
struction difficulties  —  but  available  water 
supply,  first,  last,  and  always.  This  is  true 
in  the  semiarid  West,  particularly  in  the 
arid  Southwest. 

Major  steps  required  to  achieve  maxi- 
mum use  of  the  water  supply  for  ultimate 
crop  production  are  outlined  briefly  as 
follows: 

•  Storage  and  release  to  meet  irriga- 
tion requirements. 

•  Diversion  of  storage  release  or  nat- 
ural stream  flow. 

•  Operation  of  the  distribution  system. 

•  Delivery  of  water  to  farms. 

•  Preparation  of  land  for  irrigation. 

•  Use  of  water  on   land  to  produce 
crops. 
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HOW-CHOP  IRRIGATION.  The  little  wooden  tubes  through  which  the  water  is  led  from 
the  farm  header  ditch  into  the  furrows  are  called  spiles.  The  mouth  of  the  tube  ex- 
tends into  the  header  ditch  several  inches  and  the  flow  is  regulated  by  driving  a  lath 
vertically  against  it,  and  moving  the  lath  sideways  to  open  or  close. 


True  conservation  in  the  use  of  the  water 
supply  should  result  in  production  of  the 
greatest  quantity  and  quality  of  crops  attain- 
able by  the  most  efficient  use  of  the  amount 
of  available  water.  Beginning  with  control 
and  regulation,  the  end  objective — water  on 
the  land  to  produce  crops — must  be  kept  in 
mind  at  all  times. 

STORAGE  AND  RELEASE  To  MEET  IRRIGA- 
TION REQUIREMENTS 

It  is  reasonable  to  expect  that  the  most 
conservative  use  can  be  made  of  the  water 
supply  where  it  is  controlled  by  storage 
located  within  a  reasonable  distance  of  the 
point  of  use.  Releases  can  then  be  regulated 
to  meet  requirements  with  minimum  waste 
or  deficiency.  However,  deliveries  must  be 
based  on  orders  received  sufficiently  far  in 
advance  to  allow  the  releases  to  arrive  at 
each  point  of  use  when  needed. 

This  requires  constant  vigilance  and 
alertness  and  cooperation  between  the 
farmers  and  the  operating  organization. 

FARMERS  must  know  their  soil,  moisture, 
and  crop  conditions  in  order  to  anticipate 
advance  water  requirements. 

DITCHRIDERS  must  get  their  orders  in  ad- 
vance of  actual  need  and  turn  in  their 
requests  to  the  watermasters. 

THE  WATERMASTER  must  inform  the 
project  water  dispatcher  of  the  total  amount 


of  water  requested  by  ditchriders  in  his 
division. 

THE  PROJECT  WATER  DISPATCHER  then 
must  total  the  requests  of  all  divisions.  He 
must  also  allow  for  river  losses  and  gains 
in  transportation,  drain  return  flows  and 
probable  operating  waste  available  for  re- 
diversion.  He  then  determines  the  amount 
to  be  released  from  storage  and  directs  the 
gatetender  to  regulate  the  outlet  gates  ac- 
cordingly. 

The  most  beneficial  and  economic  use  of 
a  water  supply  generally  contemplates  oc- 
casional years  of  shortage  as  well  as  some 
years  of  overabundance.  This  is  espe- 
cially important  where  irrigation  is  limited 
by  an  available  water  supply  rather  than  by 
land  susceptible  of  irrigation.  In  the  arid 
Southwest  the  supply  is  limited  and  the 
watershed  run-off,  which  is  the  source  of 
supply,  is  extremely  erratic  from  year  to 
year,  varying  annually  between  10  to  15 
times  the  minimum.  Under  such  condi- 
tions, it  is  necessary  to  have  reservoirs  with 
large  carry-over  capacities. 

The  basis  for  development  and  operation 
of  the  Rio  Grande  project  in  New  Mexico 
and  Texas  is  the  control  by  storage  of  the 
very  erratic  run-off  of  the  Rio  Grande, 
which  varies  from  200,000  to  2,800,000 
acre-feet  annually. 
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The  capacity  of  project  storage  reser- 
voirs is  sufficient  to  control  almost  the  en- 
tire run-off  of  the  Rio  Grande  entering  the 
reservoirs  and  the  carry-over  of  water  from 
years  of  abundant  run-off  for  use  in  years 
of  deficient  run-off. 

The  capacity  of  Elephant  Butte  Reservoir 
is  2,200,000  acre-feet  at  spillway  elevation; 
Caballo  Reservoir  has  346,000  acre-feel 
capacity;  a  total  of  2,546,000  acre-feet. 
In  33  seasons  of  operation,  overflow  spill 
has  occurred  in  only  1  year,  1942,  or  27 
years  after  the  commencement  of  storage 
operation  in  1915 — 1  year  before  comple- 
tion of  Elephant  Butte  Dam. 

Although  there  has  never  been  an  actual 
shortage,  the  project  has  been  threatened 
at  the  beginning  of  4  years,  1919,  1935, 
1941,  and  perhaps  1948. 

This  record  might  be  taken  to  demon- 
strate a  fine  balance  between  the  water 
supply  and  irrigation  use,  but  it  must  be 
recalled  that  at  the  time  storage  water  was 
first  available  in  1915  there  were  only  about 
70,000  acres  in  cultivation. 

The  area  in  cultivation  has  gradually 
increased  until  the  project  development 
now  approximates  100  percent  with  155,000 
acres  irrigated — the  area  for  which  there 
has  been  considered  to  be  a  safe  and  relia- 
ble water  supply.  As  the  irrigated  area  in- 
creased, the-  more  necessary  it  became  to 
control  and  conserve  the  water. 

There  now  is  apparently  no  way  to  in- 
crease the  water  supply.  A  change  in  crop 
system,  that  will  result  in  a  material 
decrease  in  acreage  planted  to  cotton,  with 
a  corresponding  increase  in  the  acreage  of 
other  crops,  is  inevitable  on  the  Rio  Grande 
project.  This  change  may  require  the 
delivery  of  water  on  an  allotment  basis  as 
a  normal  practice  each  year. 

It  has  been  determined  that  the  average 
amount  of  water  available  for  release  from 
storage  is  790,000  acre-feet  annually.    Al- 
though this   amount   is  mentioned   in  the 
Rio  Grande  Compact,  it  is  not  an  arbitrary 
amount  fixed  by  the  Compact.    It  was  fixed 
by  the  Compact  Engineers  in  their  study  of 
past  records  and  substantially  agrees  with 
findings  Mated  in  the  reports  on  several 
previous  studies  of  the  project  water  supply. 
With  790,000  acre-feel  the  average  annual 
amount  of  water  available  f»r  n-li-a-c  fnun 
project  storage,  farmers  must  expect  that 
each  year  water  is  released  in  excess  of 
790,000  acre-feet  there  must  be  that  much 
less  water  released  in  other  years  to  com- 
pensate for  the  amount  taken  from  storage. 
Aside  from  any  disadvantages  or  penal- 
ties devolving  upon  the  project  through  the 
operation  of  the  Compact  for  having  ex- 
ceeded an  average  annual  release  of  790,- 
000  acre-feet  (and  the  Compact  does  inflict 
such  penalties)   if  excess  releases  are  not 
compensated    for   by    under   releases,   the 
inevitable  result  will  be  to  intensify  short- 
ages  when  they  do  occur,  both  as  to  fre- 
quency of  occurrences  and  acuteness. 

Such  would  be  the  consequences  during 
low  reservoir  stages,  which  are  sure  to  occur, 
if  wasteful  water  practices  are  followed 
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during   periods  of  high  reservoir  stages- 
Conservation  is  the  watchword. 

DIVERSION  OF  STORAGE  RELEASE 
OR  NATURAL  STREAM  FLOW 

Whether  diversions  are  from  storage  re- 
lease or  natural  stream  flow,  available  water 
should  be  allotted  to  the  various  divisions 
or  districts  in  accordance  with  require 
ments,  previous  orders,  or  priority  of  water 
right.  Deficiencies  should  be  prorated  ac- 
cordingly. Diversions  should  be  measured 
and  reported  daily. 

When  increased  demand  develops,  waste 
ceases,  and  if  a  lower  division  has  been 
depending  on  waste  water,  that  division 
suddenly  finds  itself  doubly  short  of  water, 
for  it  also  probably  has  increased  its 
demand. 

Each  district,  division,  unit,  and  farm 
on  an  irrigation  project  must  be  held  re- 
sponsible for  its  proportionate  share  of 
waste  reaching  the  lower  end  of  the  project. 
Lower  units  cannot  and  should  not  be  ex- 
pected to  depend  on  or  have  to  absorb  the 
waste  from  other  units. 
OPERATION  OF  THE  DISTRIBUTION  SYSTEM 
The  distribution  system  can  be  operated 
most  efficiently  in  the  Southwest  where 
there  is  little  precipitation  during  the  grow- 
ing season  by  grouping  deliveries  to  farms. 
This  may  be  referred  to  as  the  "rotation 
plan"  but,  when  combined  with  an  order 
system,  it  becomes  a  modified  rotation- 
order  system. 

This  provides  for  deliveries  to  be  made 
in  accordance  with  orders  received  but 
varying  sufficiently  from  the  sequence  in 
which  they  were  received  to  insure  that 
deliveries  move  up  the  canal  or  lateral  in 
the  same  general  area. 

It  gives  the  ditchrider  better  control  over 
the  water  and  makes  it  possible  for  him  to 
give  better  service  by  eliminating  the  need 
for  him  to  travel  continuously  back  and 
forth  over  his  unit.  This  plan  also  reduces 
waste  because  it  is  not  necessary  to  handle 
small  heads  in  laterals  over  the  entire  unit. 
Each  ditchrider  should  request  the 
amount  of  water  required  for  his  partic- 
ular unit  on  the  basis  of  orders  received. 
Then  he  should  account  for  the  total  in  the 
delivery  charges,  less  a  reasonable  allow- 
ance for  system  losses  and  possibly,  where 
permissible,  a  minimum  of  unavoidable 
operating  waste.  However,  this  \\;i-tr 
should  also  be  reported.  When  deficiencies 
occur,  the  immediately  available  supply 
should  be  prorated  over  the  various  units  in 
proportion  to  the  requirements  of  each. 

Ditchriders  should  report  daily  by  t« •!<• 
phone  to  their  division  watermastcr,  giving 
the  amount  of  water  being  received.  tin- 
total  number  of  acres  for  which  there  are 
outstanding  orders,  and  general  conditions 
of  each  unit.  Walermaslers  should  thrn 
make  a  summarized  daily  report  to  the 
project  water  dispatcher. 

Running  extra  water  through  one  unit 
and  counting  on  the  unit  below  to  make  use 
of  the  waste  cannot  be  tolerated  in  a  good 
operation.  The  lower  unit  cannot  operate 


on  waste  from  above.  The  only  reason 
for  running  extra  water  through  a  unit 
should  be  to  have  it  available  on  demand  or 
in  case  of  an  unexpected  increasing  demand. 

DELIVERY  OF  WATER  TO  FARMS 

The  manner  of  making  deliveries  to 
farms  may  vary  considerably  in  accord- 
ance with  established  practices  and  cus- 
toms, but  it  is  influenced  largely  by  the 
character  of  the  water  supply. 

There  may  be  variations  and  modifica- 
tions by  partial  combinations  of  methods 
but  all  are  subject  to  restriction  by  allot- 
ment or  rationing  in  times  of  deficiency. 
Here  is  a  description  of  some  of  the  meth- 
ods in  use. 

CONTINUOUS  FLOW  usually  involves  the 
use  of  small  heads  continuously  rotated 
over  the  farm.  This  is  not  generally  the 
most  efficient  as  it  results  in  great  loss  and 
may  also  cause  the  farmer  to  use  water 
when  not  necessary. 

STRICT  ROTATION  means  the  delivery  of 
a  fixed  head  of  water  for  a  set  period  at 
regular  or  established  intervals.  This  too, 
may  result  in  the  use  of  water  when  not 
really  needed  and,  to  that  extent,  is  a  waste- 
ful practice. 

DELIVERY  ON  ADVANCE  ORDERS  is  made 
to  meet  anticipated  actual  requirements, 
modified  by  sufficient  rotation  to  keep  de- 
liveries bunched.  This  appears  to  be  the 
most  conservative  and  efficient  practice, 
especially  where  the  water  supply  is  con- 
trolled by  storage  and  releases  can  be 
regulated  when  and  as  needed  to  meet 
requirements. 

DELIVERY  ON  DEMAND,  at  least  in  the 
Southwest,  is  the  most  wasteful  practice  of 
all  and  cannot  be  utilized  when  the  demand 
exceeds  the  capacity  of  the  irrigation  sys- 
tem or  where  there  is  a  deficiency  in  the 
supply. 

Equitable  distribution  of  the  available 
water  supply;  uniformity  of  service  to  all 
users;  efficient  and  conservative  control  in 
distribution;  and  necessary  records  as  a 
basis  for  the  accomplishment  of  the  above 
can  only  be  achieved  by  the  application  and 
use  of  reliable  methods  for  measuring  indi- 
vidual deliveries  to  farms,  diversions  and 
distribution  to  lateral  canals.  This  be- 
comes increasingly  important  when  the  sup- 
ply is  limited  and  rationing  or  delivery  by 
allotment  is  necessary. 

On  an  irrigation  project,  as  in  any  utility 
service,  flat  rates  breed  wasteful  practices. 
Flat  rate  charges  usually  should  not  be 
tolerated.  Possible  exceptions  are  limited 
to  communities  of  small  home  sites,  where 
a  relatively  small  percent  of  the  area  not 
covered  by  improvements  is  irrigated,  and 
the  amount  of  water  used  cannot  justify  the 
extra  cost  of  making  accurate  measure- 
ments, charges  and  billings  for  each 
irrigation. 

In  some  cases  a  graduated  rate  schedule, 
with  increasing  rather  than  decreasing  rates 
in  proportion  to  the  amount  of  water  used, 
encourages  conservative  use. 

(To  Be  Concluded  In  Nc«l  Iiwue) 

THE  RECLAMATION  ERA 


FM  RADIO  Works  for  RECLAMATION 


o  hy  ilarttlil  fos.i.  Region 


Above,  central  unit  of  the  short  wave  radio  set  is  operated  at 
Columbia  Basin  project  headquarters  by  E.  B.  Comstock, 
Right,  Project  Superintendent  Phil  C.  Royer  on  his  tour  of 
the  Potholes  Dam  job  calls  for  emergency  aid  to  start  idle 
dragline,  in  background. 


by  Gene  Nicolai 

Columbia  Basin  Project,  Region  I 


Moving  as  silently  as  the  shimmering 
heat  waves  of  eastern  Washington's  sum- 
mers, radio  signals  flash  along  the  3^- 
mile  Potholes  Dam  of  the  Bureau  of  Rec- 
lamation's Columbia  Basin  irrigation  proj- 
ect to  coordinate  the  countless  activities 
that  go  into  building  the  Nation's  fourth 
longest  earth-fill  barrier. 

Patterned  after  communications  systems 
that  function  so  effectively  for  police  and 
highway  departments  and  other  organiza- 
tions, the  Potholes  Dam  radio  network  is 
writing  a  new  page  in  the  use  of  static-free 
frequency-modulated  equipment.  With  it, 
the  contractors  have  eliminated  all  guess- 
work in  sending  and  receiving  messages 
along  a  far-flung  construction  site.  Today 
each  part  of  the  job  is  in  immediate  touch 
with  the  other  and  with  headquarters. 

As  one  engineer  described  it:  "F-M  radio 
is  the  answer  to  a  contractor's  prayer  for 
efficient  communication." 

Builders  of  the  Potholes  Dam  (Lytle, 
Amis,  and  Green)  have  six  combination 
sending  and  receiving  sets  in  the  field  and 
one  at  headquarters,  which  is  atop  a  hill 
overlooking  part  of  the  great  dam.  The 
headquarters  station  also  is  connected  with 
a  companion  unit  at  the  main  repair  shop. 
Five  of  the  six  field  sets  are  installed  per- 
manently in  cars  and  trucks.  A  sixth  set 
is  portable  and  can  be  used  in  any  vehicle 
or  location  when  needed. 

Because  it  covers  a  limited  area,  the  net- 
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work  has  only  one  licensed  operator.  He 
is  responsible  for  Station  KWDH,  the  head- 
quarters unit,  and  for  the  field  units.  The 
field  sets,  using  the  call  letters  KWDI,  fol- 
lowed by  identifying  numbers,  can  be  oper- 
ated by  any  authorized  employee. 

Transmission  of  vital  messages  is  instan- 
taneous. If  a  workman  is  injured  on  the 
job,  headquarters  is  notified  at  once  by  a 
field  radio,  and  an  ambulance  is  dispatched 
immediately  to  the  scene  of  the  accident. 
If  a  power  shovel  or  other  equipment  needs 
service,  the  shovel  mechanic's  truck  or  the 
field  mechanic's  truck  is  notified  by  radio, 
regardless  of  where  the  repair  equipment 
may  be. 

On  an  average  day,  the  high-frequency 
network  may  carry  40  or  50  messages. 
On  a  particularly  busy  day,  the  number  has 
reached  70. 

KWDH,  being  in  the  headquarters  build- 
ing, is  the  busiest  unit  and  is  handled  by 
E.  B.  Comstock.  Standing  beside  his  desk, 
you  can  take  in  a  series  of  typical  mes- 
sages to  the  KWDI  units  in  the  field. 

Here's  one: 

"KWDH  calling  KWDI-One." 

"KWDI-One.     Royer." 

"We  have  an  important  message  for  the 
survey  crew.  Have  you  seen  them  lately?" 

"Yes.  I  just  now  passed  them  up  near 
Station  29." 

"Can  you  drop  back  to  them?" 

"Sure.     What  do  you  want?" 
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"Have  the  chief  of  the  party  call  me  on 
your  radio." 

"Will  do." 

"OK.     KWDH  out  to  KWDI-One." 

Whereupon  Royer  (Project  Superin- 
tendent Phil  C.  Royer)  who  has  KWDI- 
One  radio  set  in  his  car,  is  cutting  through 
the  sagebrush  to  reach  the  surveyors.  In 
a  few  minutes,  KWDI-One.  with  a  member 
of  the  survey  crew  speaking,  contacts  head- 
quarters and  receives  new  orders. 

As  Royer  travels  along  the  job,  his  radio 
is  picking  up  other  messages  being  sent 
from  headquarters  or  being  received  there 
from  other  radio  units. 

Telegrams  from  all  parts  of  the  United 
States  are  relayed  immediately  to  the  field. 
Requests  for  parts  are  transmitted  in  a 
matter  of  seconds.  Orders  are  passed 
along  to  key  men  on  the  entire  job  in  less 
time  than  it  takes  a  man  to  walk  across  a 
room. 

"You  might  describe  it  as  being  like  a 
seven-party  telephone  line,  with  each  tele- 
phone owner  listening  in  and  talking  when 
occasion  demands,"  says  Comstock.  "Is 
it  worth  it?  Just  ask  anyone  on  the  job. 
There's  no  fumbling  of  the  ball  when  you 
have  two-way  radio;  no  delay."  • 

COMING  NEXT  MONTH 
River  Control  by  Radio  by  Holland 
F.  Kaser,  of  the  Office  of  River  Con- 
trol, Region  III. 
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Organization  for  Progress 


by  ALFRED    R.    GOLZE,      Acting  Director,  Office  <>/  Programs  and  finance 


The  Office  of  Programs  and  Finance  was 
recently  created  in  the  Bureau  of  Reclama- 
tion to  streamline  its  administrative  struc- 
ture by  putting  together  under  one  head  the 
fiscal,  budgetary,  and  programming  work 
previously  divided  between  three  separate 
offices. 

The  coordination  and  integration  of  these 
various  functions  is  one  of  the  two  main 
objectives  of  the  reorganization.  Control 
of  expenditures  and  allotment  of  funds  as 
directed  by  the  Conference  Report  on  the 
1948  Appropriation  Act,  is  the  other.  The 
combined  aim  of  the  new  organization  is 
the  fullest,  most  economical  use  of  all 
available  funds  for  the  maximum  construc- 
tion effort. 

You,  as  a  water  user,  get  the  benefits  of 
reclamation,  and  as  one  of  the  underwriters 
of  the  repayment  obligation  you  also  help 
foot  the  bill.  You  want  to  know  what  you 
are  paying  for.  You  want  to  know  that 
the  work  has  been  done — or  will  be  done — 
rapidly  and  economically  without  costly- 
delays  or  needlessly  added  expenses  of 
other  kinds  arising  from  poor  coordination 
and  iini'-. ili-hi  planning. 

Budgeting  and  programming  go  hand- 
in-hand,  each  meshed  with  the  other.  For 
each  authorized  project  and  potential  proj- 
ect in  each  river  basin  still  under  investi- 
gation, a  long-range  program  is  developed. 
A  consolidation  of  these  long-range  pro- 
grams, projecting  the  work  into  the  future 
and  providing  an  integrated  plan  for  peri- 
ods of  many  years,  serves  as  a  base  for  the 
preparation  of  annual  budget  estimates 
submitted  to  Congress  by  the  President. 
To  insure  a  higher  degree  of  correlation 
and  interlocking  \car-around  functioning, 
the  programming  and  budgeting  have  been 
combined  in  the  new  office.  In  the  prepa- 
ration of  the  1949  estimates  of  appropria- 
tions the  budget  has  been  geared  exactly 
to  a  predetermined  program. 

When  tin-  budget  process  has  been  com- 
pleted and  the  Congress  has  determined  the 
amount  of  appropriations  for  a  fiscal  year, 
the  program  group  supervises  arid  coordi- 
nate* the  translation  of  these  appropria- 
tions into  definite  w.irk  -•  herliilr-  .I.  -iLrn.-.l 
to  utilize  the  available  funds  with  maxi- 
mum effectiveness. 

The  need  for  adequate  controls  and  de- 
tailed re|M>rting  of  wnrk  progress  and  fund 
expenditures  in  a  program  of  Mich  vastly 
increased  scope,  places  a  heavy  responsi- 
bility on  the  new  ..(Inc.  With  Ke>  tarnation 
activities  spread  widely  over  17  Stales  and 
under  the  direction  of  7  region*.  numcr..ii- 
districts,  and  projects,  the  Commi««i<incr 
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and  his  immediate  assistants  cannot  main- 
tain close  personal  supervision  of  individ- 
ual operations.  In  the  main  he  and  his 
regional  directors  must  rely  on  carefully 
evaluated,  selective,  and  comprehensive  re- 
ports and  digests  to  maintain  close  control 
of  this  far-flung  organization. 

The  rate  of  progress  of  the  whole  pro- 
gram in  all  of  its  complex  aspects  is  antic- 
ipated by  the  "flag  dates"  (dates  set  for  the 
completion  of  specific  jobs)  in  the  work 
schedules  formulated  at  the  beginning  of 
the  fiscal  year.  Subsequent  reports  recur- 
rently count  the  pulse  of  the  program,  en- 
abling the  administrators  of  the  Reclama- 
tion program  to  spot  places  where  the  work 
is  lagging  and  take  steps  promptly  to  get  it 
back  on  schedule. 

Your  Bureau  of  Reclamation — operating 
very  much  in  a  fishbowl  under  a  policy  of 
full  disclosure — must  make  many  varied 
and  special  reports  to  your  elected  repre- 
sentatives in  the  Congress  and  to  agencies 
of  the  executive  and  administrative  branches 
of  the  Federal  Government.  To  make  these 
reports  promptly  and  accurately  requires  an 
up-to-date  reservoir  of  extensive  data  addi- 
tional to  the  information  required  for  ad- 
ministration of  the  program. 

The  Bureau  of  Reclamation  regularly 
reports  to  the  Congress,  the  General  Ac- 
counting Office,  the  Bureau  of  the  Budget, 
the  Treasury,  the  Federal  Power  Conuni— 
sion,  and  the  Secretary  of  the  Interior — all 
of  whom  have  regulations  or  rules  which 
must  be  observed. 

A  newly  instituted  quarterly  report  to  the 
House  and  Senate  Appropriations  Com- 
mittees for  example,  details  the  status  of 
funds,  costs  and  allocations  to  project  fea- 
tures. These  various  reports,  unfolding 
every  phase  of  the  Reclamation  program 
and  exposing  every  recess  to  public  scrutiny, 
in-iire  that  it  is  administered  strictly  in 
accordance  with  the  will  of  the  Congress. 

Accurate  cost  accounting — the  third 
major  function  of  the  Office  of  Programs 
and  Finance — ha*  l>een  of  primary  impor- 
tance in  Reclamation  since  work  began  in 
19(12,  because  of  the  repayment  provision 
of  the  basic  law.  Kvrry  water  u->  i  ha-  I" 
pay  a  share  of  the  recoverable  construction 
.  .1-1.  making  it  vitally  important  to  you  that 
the  costs  are  fairly  determined  and  equi- 
tably allocated. 

The  accounting  -\-lcm  relied-  the  widen- 
ing experience  of  Reclamation  under 
.  li  mi'int:  conditions  for  nearly  half  a 

icnliiM.      \.>w.    I.--P.IM-IM-   In   the  .1. -111.111.!- 

of    the    rapidlv     -lerating    construct i..n 

tempo    of    the    program,    the    time  t 


system  is  being  further  reshaped  to  pro- 
vide the  highest  possible  degree  of  flexi- 
bility consistent  with  sound  accounting 
practice.  • 


Report  on  Conservation  Conference 

(Continued  fron  pog«  9) 

to  $100,000  for  the  purpose  is  proposed  for 
conservation  activities  in  each  Reclamation 
region  for  the  fiscal  year  1949. 

With  these  funds,  action  programs  would 
be  started  in  each  region  designed  pri- 
marily to  prevent  erosion  in  the  drainage 
basins  from  which  Reclamation  project- 
derive  their  water.  These  will  be  started 
on  lands  under  Interior  Department  juris- 
diction wherever  the  initial  expenditure  of 
limited  amounts  of  money  can  be  expected 
to  produce  results.  At  the  same  time  ex- 
aminations will  be  started  to  find  the  most 
fruitful  fields  for  larger  scale  activity.  A 
preliminary  inventory  of  such  undertak- 
ings will  soon  be  available  largely  through 
utilization  of  surveys  and  reports  already 
made  by  the  various  conservation  agencies. 

Specifically,  the  conference  suggested 
that  the  r-r|i.>n-il>ilities  of  the  Bureau  of 
Reclamation  in  the  conservation  program 
be  defined  as  follow  -  : 

•  To  determine  the  waste,  loss  and  dam- 
age that  has  occurred  or  may  be  anticipated 
to  occur  on  Bureau  projects. 

•  To  inventory  the  general  areas  of  wa- 
tershed lands  which  are  the  source  of  harm- 
ful silt  or  flood  flows,  or  from  which  soil 
and  water  is  being  wasted. 

•  Where  such  source  areas  are  on  Bu- 
reau-controlled lands,  to  plan  and  carry  to 
completion  programs  for  the  control  of  soil 
and  water  losses. 

It  was  particularly  recommended  that 
where  private,  local,  State,  or  other  Federal 
agencies  are  carrying  on  adequate  programs 
designed  to  meet  the  Bureau's  ..l.jc,  ti\,-. 
I  he  Bureau  coordinates  its  activities  with 
such  programs.  Oilier  agem-ie-  wliich  are 
i  ..ii.i-iii.  il  with  the  linuul  program  are  the 
Office  of  Land  I  lilization.  Bureau  of  Land 
Management.  Geological  Survey.  Bureau  of 
In.  h.  MI  Mfairs.  and  Park  Service  in  the 
I>c|>aitiiicnl  of  the  Interior:  tin-  l"i.-l 
•vMice.Hiircau.il  Plant  In.  lu-li  \.  Soils  and 
Agricultural  Engineering,  Soil  Cnnsrrva- 
lion  Service,  the  Office  of  the  Secretary 
charged  with  Hood  control  program  of  the 
Ilc|iailmcnt  of  Agriculture:  the  \tirn'- 
(iorps  of  KriL-inei-rs.  Stale  Highway  De- 
partment-. and  Stair  Departments  of 
\iMieuliiirc. 

pmtr  II) 


TlIK    RH  I  .\\1MION     I  H\ 


Growing  Up  With  the  Country 


"He  is  growing  up  with  a  country  that  grow-s  with  the  vision  and  effort  of  men  like  himself." 

Division  of  the  Yakima  project. 


Written  for  the  ERA  by 

Everywhere  out  here  in  the  West  we  hear 
the  phrase,  "growing  up  with  the  country." 

Over  in  the  Magic  Valley,  a  rugged  old 
Twin  Falls  pioneer  will  tell  you  that  he  has 
been  there  more  than  40  years  and  "grew 
up  with  the  country."  Young  veterans  and 
their  wives  are  taking  up  homesteads  on 
the  Minidoka  project  or  in  the  Yakima- 
Roza  area,  primarily  of  course  to  make  a 
better  living,  but  they  will  explain,  with  a 
wistful  look  in  their  eyes,  that  one  of  their 
long-cherished  ideals  is  to  get  out  on  some 
new  land  and  "grow  up  with  the  country." 
It's  a  fine  phrase  and  it  has  more  meaning 
than  at  first  meets  the  eye  or  the  ear. 

When  one  thinks  back,  he  knows  that 
for  many  geologic  centuries  the  country 
has  grown  up.  Vast  glaciers  have  swept 
down  from  the  North  and  took  aeons  to 
melt  and  vanish,  leaving  only  their  great 
swooping  marks  along  the  terrain.  Enor- 
mous lakes  were  gouged  out  and  for  ages 
they  supported  a  marine  life  that  died  and 
enriched  the  soil  when  the  waters  finally 
seeped  away.  For  generations  the  rivers 
have  run  down  to  the  seas,  scooping  out 
their  courses,  tearing  at  the  soil,  building 
up  their  deltas.  For  centuries  the  wind  has 
blasted  along  the  plateaus  and  shrilled 
down  the  valleys.  For  eternities  the  rain 
has  beat  down  and  the  sun  has  beamed 
broadly,  the  forests  have  grown  great  and 
the  plains  have  tossed  their  grasses  like 
the  waves  of  the  summer  sea.  And  yet,  in 
this  twentieth  century,  man  makes  the  re- 
mark that  he  is  "growing  up  with  the  coun- 

JANUARY  1948 


try."  The  country  was  old  when  man  came 
to  it. 

Still,  there  is  an  element  of  Tightness  in 
the  use  of  the  saying,  if  for  no  other  reason 
that,  in  this  calendar  year,  the  balmy 
charm  of  an  April  morning  will  be  as  sweet 
and  fresh  as  when  man  first  tilled  the  land 
and  the  colors  in  autumn  this  year  will 
gleam  like  rubbed  gold,  and  the  first  snow- 
flake  will  be  as  pure  and  white  as  those 
that  fell  on  the  Grand  Teton  a  thousand 
years  ago.  Each  spangled  dawn  is  new 
and  inspiring,  each  reddening  sunset  burns 
with  an  undimmed  glow.  Only  a  wise  God 
could  have  made  a  world  so  old  and  yet  so 
perpetually  new.  Lucky  man  can  still 
grow  up  with  the  country. 

But  "growing  up  with  the  country"  in- 
volves old-time  virtues  often  hidden  away 
in  this  scientific  age,  like  that  peculiar 
brand  of  courage  that  hangs  on  in  the  face 
of  monotony,  or  that  sort  of  good  humor 
that  laughs  at  mistakes,  or  that  type  of  re- 
sourcefulness that  gets  around  a  lot  of  ob- 
stacles that  cannot  be  imagined  but  can 
only  be  met  up  with  on  a  piece  of  raw 
ground. 

Most  of  the  problems  of  farmers  are  dis- 
cussed in  agricultural  journals  or  thrashed 
out  in  farm  meetings,  but  the  distaff  side 
of  the  modern  pioneering  set-up  on  newly 
irrigated  lands  is  one  to  be  considered  seri- 
ously before  undertaken,  because  too  little 
has  been  said  about  it  that  really  helps. 

On  most  of  the  projects,  it  has  been  the 


Jay  Carman,  new  homesteader  on  the  Roza 


Photographs   by   Stanley   Rasmussen. 

earnest  attempt  of  the  settlers  to  get  habit- 
able places  in  which  to  live  before  bringing 
their  families.  Sometimes  this  is  impos- 
sible, for  getting  the  crops  in  the  ground  is 
first  and  foremost  in  a  homesteader's 
thoughts.  Early  financial  return  is  a  saving 
grace,  yet  every  woman  who  is  willing  to 
live  with  her  husband  on  an  undeveloped 
project  is  anxious  to  share  in  the  pioneering 
and  usually  moves  into  a  house  of  a  sort 
before  it  has  much  more  than  shingles  on 
the  roof.  She  too,  feels  the  challenge  and 
delights  in  her  own  paint  job  on  the  wood 
work.  She  glories  in  the  rose-bedecked 
paper  that  she  pasted  on  the  walls  of  the 
bedroom  herself,  and  in  the  smell  of  clean 
kalsomine  in  the  kitchen.  She  helps  her 
husband  put  up  the  cupboards  at  night 
while  her  city  sister  is  taking  in  the  premiere 
of  a  new  show.  There  are  no  baby  sitters 
on  new  projects  unless  the  hired  man  can 
be  occasionally  coaxed  to  take  the  part. 

But  there  are  babies,  and  they  play  their 
part  in  the  pioneering.  Young  Junior 
sleeps  placidly  in  an  apple  box  in  the  spring 
sun  while  his  mother  hills  up  long  rows  for 
lettuce  and  string  beans,  or  sets  out  straw- 
berry plants.  He  gurgles  contentedly  while 
his  parents  plant  pencil-size  Chinese  Elms 
and  Early  Transparent  Apple  trees.  His 
older  brother  delights  in  the  vastness  of 
space  in  which  to  roam  and  to  dig,  the  joy 
of  little  chickens  and  young  calves  and  of 
a  dog  at  his  heels.  Nowhere  else  does  a 
child  more  quickly  learn  the  privilege  of 
early  responsibilities. 

It  is  very  true  that  the  woman  pioneer 
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Home  i*  what  you  make  it.  l.e/l.  Junior  Hall  on 
the  /•'..:./  project  gelt  a  "once  orer  lightly." 
I  filler,  the  Hums  of  Rosa,  icith  their  electric 
•tore,  are  almost  "luxury  liner  pioneerf." 
Hi -lit.  Byron  Myers  "mpertiies"  the  mi^n-.' 
arlicork. 


today  can  take  with  her  a  radio  and  a  wash- 
ing machine.  She  can  listen  to  the  morning 
new-,  provided  the  battery  hasn't  run 
down  or  if  the  electric  line  has  reached 
their  acres.  Otherwise  the  silence  is  as 
great  as  that  which  surrounded  Rebecca 
Boone  in  her  wilderness  home  in  Kentucky, 
and  the  washboard  is  just  as  backbreaking 
as  that  of  Grandma's,  who  did  her  washing 
under  a  walnut  tree  on  the  sandy  shores  of 
a  Missouri  creek.  Provided,  of  course, 
that  she  has  the  water.  And  she  does  have, 
if  the  well  works  all  right.  Otherwise  she 
dips  it  out  of  the  ditch,  provided  the 
ditches  have  been  dug  and  the  water  is  in 
them. 

Usually  during  the  first  year,  with  the 
clothes  all  gleaming  white  on  the  lines 
which  her  busy  husband  found  time  to  put 
up  lor  perchance  she  put  them  up  herself) 
ili.-ri-  is  another  obstacle  to  a  perfect  wash- 
day— the  dust,  oh,  my  friend,  the  dust! 
How  it  comes  rolling  in  across  the  fresh- 
plowed  acres  of  the  Jones  brothers  to  the 
southwest.  It  starts  up  like  the  Biblical 
cloud,  the  size  of  a  man's  hand.  It  raises 
behind  the  Irartor  busy  preparing  the  po- 
tato field.  It  puffs  and  spreads  and  seem- 
ingly gathers  all  of  the  loose  ground  on 
the  tract.  It  towers  up,  brown  and  menac- 
ing toward  the  zenith  and  then  descends 
with  a  rolling  fury  that  leaves  the  poor 
clothe*  wrenched  and  streaked  with  ropes 
<>(  dirt.  l  he  window  ledges  soft  with  the  fine 
silt  and  the  dishes  in  the  cupboard  griit\. 
Nil  winilnw  liii«  I-MT  \ct  lici-n  invented  that 
will  keep  out  the  dii-t  from  that  sort  of  a 
storm.  She  has  to  laugh  that  one  off,  too. 

Pionerr  women  of  the  West  fight  the 
battle  <if  hleaknes*  and  bareness  and  oft- 
times  loneliness.  A  great  naked  plain  may 
stretch  around  them  for  miles,  with  mmm 
tains  seen  dimly  in  the  hazy  distance.  No 
friendlx  tree  hovers  near  to  beat  off  the 
summer  sun  or  lend  a  feeling  of  protection 
or  give  rest  and  nest  to  a  singing  bird. 

But  there  is  always  com|>en»ation  in  (In- 
got!. Vegetables  grow  with  a  Jack-and  the 
Beanstalk  speed.  One  doesn't  exactly  have 
to  step  back  when  seeds  are  dropped  into 
the  ground,  but  with  a  liny  stream  of  water 

18 


to  slake  their  thirst,  asters  and  zinnias  and 
•petunias  and  a  world  of  other  flowers  soon 
brighten  the  doorsteps  and  the  garden  edges 
with  their  color  and  perfume.  During  the 
long  purple  twilights  and  the  quiet  early 
mornings,  the  little  gardens  are  beautiful 
and  green,  and  appreciation  grows  for  the 
simple  things  of  nature. 

Far  to  the  north  and  west,  the  big  dam 
is  pouring  millions  of  gallons  of  water  into 
the  huge  canals,  that  in  turn  pour  into 
smaller.  The  big  generators  are  turning 
out  millions  of  kilowatt-hours  of  energy 
which  are  converted  into  power  and  light 
for  the  individual  farms.  From  project 
manager  through  ditchrider  to  farmer,  the 
flow  of  water  is  maintained,  but  not  with- 
out help  too,  from  the  farmer's  wife,  who 
keeps  her  faithful  vigil  over  lesser  chan- 
nels. She  helps  her  husband  make  spiles 
in  the  shade  of  the  house.  These  are  tubes 
made  from  laths  cut  in  short  lengths,  which 
when  inserted  in  heads  of  irrigation  rows, 
control  the  flow  of  water  and  prevent  the 
fine  dusty  soil  from  washing  away.  (See 
photo  on  page  13.)  She  uses  some  in  her 
garden, too. 

Once  around  the  calendar  on  a  new  farm 
and  the  worst  part  is  over.  The  toehold 
has  been  clinched.  The  modern  pioneer 
and  his  wife  have  gained  a  victory  over 
at  least  a  part  of  the  land.  The  alfalfa 
fields  hold  bark  the  dii-t  »torni«.  Kven  the 
patch  of  lawn  planted  the  first  year  makes 
a  soft  place  to  lay  the  baby  and  to  shell 
|>eas.  One  has  learned  what  to  expect  in 
xrowth.  One  has  learned  to  measure  many 
things,  like  men  .mil  miles  and  a  trifle  of 
money.  School  districts  are  laid  out.  A 
I'  I  \  is  organized.  A  Sunday  School  is 
started.  Dances  arc  held  ami  community 
life  is  begun  in  earnest. 

I'ioneers  are  growing  up  with  the  countrx 
and  the  old.  old  country  i-  growing  up  with 
the  pioneers.  • 


DONT  MISS  tlu>  story  of  the  Brit- 
i-h  \\.ii  Hr  iilral  Humping  1-akr 
KKCLAMATION  ERA. 


Report  on  Conservation  Conference 

(Continued from  page  /6) 

Solutions  for  a  number  of  other  problems 
also  were  sought  by  the  Operation  and 
•  Maintenance  Supervisors.  One  of  particu- 
lar interest  to  water  users  related  to  the 
problem  of  drainage.  On  this  subject  the 
report  of  the  conference  committee  on  irri- 
gation operations  declared: 

"In  planning  new  projects,  ample  esti- 
mates of  cost  for  foreseeable  drainage  work 
should  be  included  in  the  over-all  project 
cost  estimates.  This  does  not  infer  that  such 
drainage  facilities  should  always  be  con- 
structed at  the  same  time  as  the  irrigation 
works."  Actually,  this  proposal  is  now- 
being  put  into  practice  in  planning  a  num- 
ber of  the  new  projects. 

"In  project  operation."  the  report  con- 
tinues, "more  careful  attention  should  be 
paid  to  maintenance  of,  and  results  being 
obtained  from,  existing  drains.  Discharge 
readings  of  flow  from  major  drains  should 
be  made  semiannual! y  to  rheck  on  their 
continuing  efficiency.  In  order  to  anticipate 
the  need  for  additional  drainage,  project 
operations  personnel  should  also  make 
observations  annually  or  more  often  if  nec- 
essary, of  ground  water  levels  at  various 
places  over  the  project  area.  This  can  often 
be  done  by  the  use  of  domestic  wells  until 
an  area  become-  thie.iiened  with  immediate 
trouble.  When  trouble  is  imminent,  con 
sultation  should  be  re«|uc-led  with  s|>c<  i.il 
isls  in  the  office  of  the  Chief  Kngincci. 

The  irrigation  operations  committee  also 
recommended: 

"In  general,  projects  should  be  turned 
oxei  to  the  water  users  for  operation  and 
maintenance  as  soon  after  the  completion 
of  the  project  development  period  as  the 
s\s|cm  ha*  l.ccome  thoroughly  stabili/ed. 
the  repayment  contract  in  final  form  has 
been  executed,  a  reserve  fund  has  been  ac- 
cumulated, and  State  laws  have  been  com- 
plied with." 

It  w;i-  recommended  aKo  that  an  ap 
-i\c  program  should  be  adopted  to  train 

(f  nnrlurfrtf  on  intlH,  6-rl.  rotvr) 
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Lake  Mead  Sedimentation  Survey 

Assistant  Secretary  of  the  Interior  Wil- 
liam E.  Warne  recently  approved  a  coopera- 
tive Bureau  of  Reclamation-Geological 
Survey  sedimentation  survey  and  investiga- 
tion of  Lake  Mead.  The  Geological  Sur- 
vey will  be  responsible  for  over-all  super- 
vision of  the  work  and  the  preparation  of 
reports. 

In  earlier  discussions,  the  Geological 
Survey  obtained  favorable  expressions  of 
interest  from  specialists  in  the  Navy  De- 
partment. Their  special  skills  and  facili- 
ties are  to  be  enlisted  in  the  project. 

The  agreements  call  for  reexamination  of 
existing  horizontal  control;  rerun,  as  neces- 
sary, of  first  order  level  network;  hydro- 
graphic  and  river  channel  surveys;  salinity 
and  core  sampling;  laboratory  work;  prep- 
aration of  maps,  charts,  and  reports. 

Additional  reports  to  be  prepared  include 
underwater  photography,  echo-sounding, 
base  data  on  salinity  and  density  currents, 
and  characteristics  of  sediment  deposits. 

Field  Level  Cooperation  Lauded 

Field  level  cooperation  in  such  programs 
as  the  Gila  and  Columbia  Basin  projects' 
development  farms  has  produced  excellent 
results,  0.  &  M.  Director  Goodrich  Line- 
weaver  declared  recently  in  an  appearance 
before  the  Bureau  of  the  Budget  to  support 
Agriculture's  request  for  an  increased  ap- 
propriation for  the  cooperative  work. 

The  cooperative  arrangement  was  ini- 
tiated by  the  House  Appropriations  Sub- 
committee on  Agriculture  in  1945,  leading 
to  development  of  a  comprehensive  Colum- 
bia Basin  program.  The  State  College  of 
Washington,  the  Bureau  of  Plant  Indus- 
try, and  the  Soil  Conservation  Service  are 
cooperating  with  tho  Bureau  of  Reclama- 
tion in  the  operation  of  Columbia  Basin 
development  farms  although  the  memoran- 
dum of  understanding  had  not  been  ap- 
proved by  the  Agricultural  Research  Ad- 
ministration of  the  Department  of  Agricul- 
ture as  this  issue  goes  to  press. 

The  University  of  Arizona,  the  Bureau 
of  Plant  Industry,  and  the  Bureau  of  Rec- 
lamation are  cooperating  under  the  fully 
approved  Gila  agreement. 

Director  Lineweaver  told  Budget  exam- 
iners that  this  type  of  cooperation  paves 
the  way  to  provision  of  information  to  fu- 
ture irrigation  farmers  on  Reclamation 
projects  and  gives  added  protection  to  the 
Federal  investment  in  irrigation  facilities. 
Under  this  procedure,  he  pointed  out,  there 
is  no  duplication  by  the  Bureau  of  Reclama- 
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tion  of  State  college  or  Department  of  Agri- 
culture functions.  It  is  hoped,  he  said,  that 
similar  arrangements  can  be  made  in  each 
Western  State. 

Gila  Land  Opening  Scheduled 

Assistant  Secretary  of  the  Interior  Wil- 
liam E.  Warne  recently  announced  the 
opening  to  homestead  entry  of  4,940  acres 
of  public  land  on  the  Yuma  Mesa  Division 
of  the  Gila  project  in  southwestern  Arizona. 
The  acreage  will  provide  for  settlement 
opportunities  on  54  farm  units. 

Filing   Instructions 

All  applications  received  prior  to  2  p.  m., 
March  29, 1948,  will  be  considered  as  simul- 
taneously filed.  Applications  should  be 
filed  with  the  Superintendent,  Gila  project, 
Bureau  of  Reclamation,  Yuma,  Ariz.,  either 
by  mail  or  in  person.  All  unsuccessful 
applicants  for  public  land  farms  on  the 
Yuma  project  may  apply  for  a  farm  on  the 
Gila  project.  Commissioner  of  Reclama- 
tion Straus  announced  that  the  general 
regulations  under  the  homestead  and  recla- 
mation laws  which  have  applied  in  previous 
openings  would  prevail  in  the  Gila  opening. 

Veterans'  Preference 

First  opportunity  for  homesteading  will 
be  given  to  veterans  of  World  War  II,  the 
War  with  Germany,  the  War  with  Spain, 
or  in  the  suppression  of  the  insurrection 
in  the  Philippines,  who  make  application 
for  land  on  the  Gila  project. 

A  public  drawing  from  the  applications 
of  those  qualified,  which  were  filed  simul- 
taneously, will  be  held  to  determine  eligi- 
bles  to  enter  the  farm  lands.  It  is  not  nec- 
essary for  an  applicant  to  be  present  at  the 
drawing  in  order  to  obtain  a  farm.  Suc- 
cessful applicants  will  be  notified  by  the 
Bureau  of  the  results  as  soon  as  possible 
after  the  drawing. 

Farm  units  of  two  types  are  available  on 
the  Gila  project.  The  units  of  80  acres  or 
more  are  suited  to  general  crop  produc- 
tion, while  those  ranging  from  40  to  70 
acres  are  considered  more  suitable  for  rais- 
ing specialized  crops  such  as  citrus  fruits 
and  vegetables.  If  either  type  farm  is  pre- 
ferred it  should  be  so  noted  in  the  proper 
place  on  the  application  blank. 

For  additional  details  write  to  the  Super- 
intendent, Gila  project,  Bureau  of  Recla- 
mation, Yuma,  Ariz.;  Regional  Director, 
Bureau  of  Reclamation,  Boulder  City, 
Nev. ;  or  Bureau  of  Reclamation,  Depart- 
ment of  the  Interior,  Washington,  D.  C. 


Middle  Rio  Grande  Report 
Approved 

Secretary  of  the  Interior  J.  A.  Krug 
recently  announced  approval  of  a  depart- 
mental report  sponsored  by  the  Bureau  of 
Reclamation  which  outlines  a  proposed  pro- 
gram of  irrigation  and  drainage  develop- 
ment in  the  Middle  Rio  Grande  Valley  of 
New  Mexico.  Also  coordinated  in  the  plan 
are  flood  and  sediment  control  development 
measures  proposed  by  the  Army  Engineers. 
The  report  has  been  sent  to  the  Governors 
of  New  Mexico,  Colorado,  Texas,  and  their 
official  designees  under  the  Flood  Control 
Act  of  1944,  and  to  the  Secretary  of  the 
Army,  for  review  and  comment  prior  to 
submitting  it  to  the  President  and  the 
Congress. 

Because  of  the  urgency  for  submittal  of 
reports  to  achieve  authorization  of  the  criti- 
cally needed  works  for  irrigation,  sedimen- 
tation, and  flood  control,  the  coordinated 
plan  does  not  now  include  hydroelectric 
power  development  other  than  provision 
for  penstocks  at  the  dams  to  permit  fu- 
ture power  installations  if  later  investi- 
gations indicate  that  they  are  practical  and 
economically  feasible. 

However,  Commissioner  of  Reclamation 
Michael  W.  Straus  said  that  study  of  the 
hydro-power  potentialities  will  be  con- 
tinued, and  a  report  on  this  phase  will  be 
submitted  as  soon  as  the  feasibility  of  power 
development  has  been  ascertained. 

The  report  recognizes  the  need  for  a 
watershed  control  program,  and  the  report 
recommends  that  programs  to  accomplish 
this  be  enlarged  and  that  a  comprehensive 
watershed  program  be  undertaken  by  the 
appropriate  Federal  agencies  at  the  earliest 
practicable  date. 

Major  features  of  the  recommended 
Reclamation  plan  are  as  follows: 

•  Rehabilitate  and  extend  the  irriga- 
tion and  drainage  systems  of  the  Middle  Rio 
Grande  Conservancy  District,  including  the 
El  Vado  Dam  and  Reservoir. 

•  Construct     Chamita,     Chieflo,     and 
Jamez  Dams  and  Reservoirs  for  flood  and 
sedimentation  control. 

•  Provide     levees     for     local     flood 
protection. 

•  Channel  rectification  of  the  Middle 
Rio  Grande.     This  includes  Hot  Springs 
and  Espanola  Valley  channel  improvements 
and    dredging    from    near    the    southern 
boundary  of  the  Middle  Rio  Grande  Con- 
servancy  District   into   the   backwater   of 
Elephant  Butte  Reservoir,  and 

•  The  Blue  water  floodway  project. 
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Congressional  Investigation 
of  the  West 


by    Ralph    I  .    Williams 

tilnniii  -it  niu  *     I- , i. in/if  to  the  Regional  Director 
Kegion  VII,  Denrer,  Colo. 


When  you  were  reading  in  your  home-town  newspaper 
or  hearing  over  the  radio  about  members  of  the  House 
Subcommittee  on  Appropriations  for  the  Department  of 
the  Interior  who  were  inspecting  projects  in  the  West,  you 
probably  Hide  suspected  the  hard  work  involved  in  that 
2  months'  inspection  by  the  three  members  who  made 
the  trip. 


hu  Ralph  1.    William*.  Krglnn    VII 


Construction  Engineer  II.  F.  Dahmeier,  in  charge  of  the  Darin  Dam 
job,  gires  member*  of  the  Congressional  Subcommittee  on  Appro- 
priations a  first-hand  account  of  activities.  Left  to  right:  Unli- 
mi-ier.  Chairman  of  the  committee;  Hen  F.  Jensen  of  lotra,  Hon. 
George  Schwabe,  Oklahoma,  and  Hon.  Iror  It.  Fenton  of 
Pennsylrania. 


Congressman  Ben  F.  Jensen  of  Iowa. 
chairman  of  the  committee;  Congressman 
Ivor  D.  Fenton  of  Pennsylvania;  and  Con- 
gressman George  B.  Schwabe  of  Oklahoma 
worked  hard,  and  I  mean  hard.  I  know. 
I  accompanied  them  throughout  the  trip. 
Just  keeping  up  with  them  is  work,  staying 
even  with  them  is  rough,  and  you  can  never 
get  ahead  of  them ! 

Last  spring  when  the  committee  was  in 
session,  some  of  them  (particularly  Dr. 
Fenton  of  Pennsylvania)  decided  that  never 
again  would  they  sit  upon  a  committee, 
hearing  requests  for  appropriations,  with- 
out first  having  visited  the  projects  for 
which  the  requests  were  being  made.  As 
a  consequence,  it  was  agreed  that  in  the  fall 
they  would  make  an  inspection  tour  of  the 
West. 

And  what  a  schedule!  Every  morning 
at  7:30  a.  m.,  they  were  in  the  hotel  lobby- 
waiting  to  go.  They  wanted  to  see  the 
projects  first-hand,  wanted  to  talk  to  the 
people  in  the  project  areas,  lo  the  engineers 
on  the  job,  to  the  truck  drivers,  the  sur- 
veyors, and  to  those  who  were  planning  the 
various  jobs.  And  that's  exactly  what 
ili.-\  did. 

We  took  off  from  Sioux  City,  Iowa. 
Chairman  of  the  committee  Ben  Jensen  and 
his  secretary.  Bill  DeyErmand.  arrived  from 
Kxira,  Iowa  (Bill  with  his  notebook  and 
all).  Congressman  Fenton  came  from 
<lii<  ago  (the  first  time  hr'd  been  that  far 
west),  and  Congressman  Schwabe  arrived 
from  Tulsa.  Okla.  Assistant  Secretary  .•( 
ifif  Interior  William  I ..  Warnc  was  on  hand 
to  accompany  the  members  as  far  as  Bill- 
ings, Mont. 

The  first  day  gave  just  an  inkling  of  w  li.it 
was  scheduler!  for  more  than  7  week-. 
We  «••!••  mi  iln- 1  ".ill  al  K  a.  ni..  had  luncheon 
at  noon  at  Fort  Randall:  ioffWCtod  tlir  dam 
in  the  afternoon ;  thru  dr»vr  to  tin-  Nmhrara 
River  Basin  for  an  in-|>c'  -lion  a*  far  as  \in- 
worth.  Nrbr.  There,  about  3(H)  citi/en-  c,f 
that  valley  gavr  thr  committee  members  a 
huge  li.iin|iii-t.  told  of  lln  |.ci>.  til-  thr\ 
thought  a  full*  <lr\<-|»|H-d  irrigation  |.i..|.  •  I 
would  bring,  and  asked  thr  Congressmen  to 
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tell  them  their  thoughts  on  the  subject.  It 
was  a  grand  meeting  —  and  was  followed 
by  a  60-mile  drive  to  Valentine,  Nebr., 
where  welcome  hotel  rooms  were  awaiting 
us.  Next  morning,  we  were  up  at  6:30. 
and  went  through  more  of  the  same  thing. 
visitations  during  the  day,  another  meeting 
with  a  local  citizens  group  that  evening. 
then  to  bed. 

I  was  right  in  the  middle  of  this  pro- 
cedure from  September  15  until  the  first  of 
November.  And  those  days  shown  on  our 
itinerary  as  "no  activities  planned,  left 
to  the  discretion  of  the  committee  mem- 
bers" —  those  were  the  busiest  of  the  lot. 
It  seemed  that  everyone  who  saw  a  schedule 
and  noted  "no  activities  planned"  did  his 
best  to  see  that  a  full  day's  work  was 
arranged.  In  fact,  before  the  end  of  the 
trip,  we  wondered  what  else  could  happen 
on  a  "no  activity  day." 

What  did  they  inspect?  Everything. 
Proposed  dam  sites,  authorized  projects, 
projects  in  the  first  stage  of  construction. 
projects  nearly  finished,  and  completed 
jobs.  Yellowstone,  Glacier,  Yosemite,  and 
Grand  Canyon  National  Parks.  Some  com- 
mittee members  visited  the  Government 
docks  in  Seattle;  others  inspected  the  fish- 
«-i  it-  in  Astoria,  Oreg.  Grand  Coulee, 
Shasta,  Friant,  Hoover  Dams,  and  dozens 
of  Reclamation  projects  were  visited.  The 
•  •oiniiiittee  spent  2  days  driving  through  the 
\avajo  Indian  Reservation  and  hearing  of 
the  problems  that  confront  the  Indians  and 
tin-  Indian  Service.  They  listened  to  the 
Tun*  Indian  tribal  council,  with  its  great 
u  i-d.itii.  declare  that  appropriations  to  tlu-m 
win-  -imil.ii  to  waters  of  an  irrigation 
dileli  "I.  o  is  of  waler  up  there  but  only  a 
trickle  when  it  reaches  here." 


The\  heard  the  merit-  of  many 
|.i.,|ci|-  r\|i|.  lined.  Mich  a-  the  Mi—  oiili- 
Sniiii-.  tin-  Middle  KIM  (inutile,  the  (.iimn 
-mi  \ikan-a-.  the  lilur-  Smith  I'laltc.  And 
the  tin.il  '2  il.i\  -  of  their  trip  were  s|>ent  high 
in  the  Ifi.ikv  Moiintain<>  in  Colnt.nl..  '2 
•  I.  is-  of  driving  in  the  snow.  in-|>ectiiig  the 
(  nliirado-Rig  HMMnpna  pro|ci  I.  ^  es.  on 
thi-  tii|>  tlii-N  -iiv*  everything:  Brnnlifid 


farmlands,  splendid  crops,  and  the  winter 
snows. 

But  "seeing"  wasn't  all  the  Congressmen 
did.  They  listened  generously  and  often. 
Literally  dozens  of  meetings  were  held, 
with  many  different  groups.  Chambers  of 
commerce,  Lions,  Kiwanis,  Rotary,  re- 
clamation organizations,  joint  meetings  of 
all  varieties;  with  Governors  of  the  several 
States;  with  organized  labor;  with  farmers; 
with  representatives  of  private  and  public 
utilities;  Government  officials;  dozens  of 
newspaper  and  radio  conferences.  They 
were  talking  with  people  everywhere,  find- 
ing out  what  they  were  thinking,  and  see- 
ing what  would  be  needed  next  year  to 
make  America  great  insofar  as  the  activi- 
ties of  the  Department  of  the  Interior  were 
concerned. 

''We're  the  All-American  Committee," 
Congressman  Schwabe  told  the  audiences. 
"We  like  our  job  of  inspecting  this  great 
West  because  this  is  truly  the  only  way  to 
find  out  about  America!" 

When  the  Needles,  Calif..  Chamber  of 
Commerce  told  the  members  about  the 
damage  done  by  siltation  in  the  Colorado 
River  and  how  part  of  their  town  was  now 
just  a  swamp,  the  Congressman  determined 
that  the  best  way  to  really  know  was  to 
get  into  an  amphibian  boat  (or  "duck") 
and  see.  When  the  Park  Service  men 
tioned  that  additional  funds  might  be 
needed  fur  work  on  the  donkey  trail  to  the 
floor  of  the  Grand  Canvon.  a  trip  to  the 
1  1.  .11  MI  1  1  was  taken.  (And  that's  work, 
riding  a  mule  I  I  miles  up  and  down  the 
canyon  in  less  than  8  hour-.  > 

What  commitments  did  the  visilm- 
iii.  ike'.'  "To  j:i\e  each  and  e\er\  piojccl 
full  and  complete  consideration"  when  the 
committee  meet-  in  formal  session  in  Wash- 
ington. K<|iii|i|>cd  with  a  better  knowledge 
of  the  ilel.iil-  through  the  intense  investiga- 
tion of  practical^  e\er\  Reclamation 
IIIMJCI!  .ind  Intel  j..r  Department  artivitv  in 
llie  \\i--t.  the  committee  i-  m>\\  fnllv  in- 
formed about  the  \\c-l.  Nothing  short  of 
-Mnpalhclii  under-landing  and  assistance 
can  result.  • 

TllE   Hi<  i.  \MMIHN    Km 
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NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  November  1947 


Spec. 
No. 

Project 

Award 
date 

Description  of  work  or  material 

Contractors'  name  and  address 

Contract 
amount 

1916 

Fort  Peck,  Mont 

No».  26 

$37,446 

1916 
1916 

1924 

..  .do  
do  

...do.... 
...do.... 

Nov.  20 

Transformers  and  lightning  arresters  
Transformers  and  circuit  breakers  

Westinghoui-e     Electric     Corp.,     Denver,    Colo. 
Allia-Chalmers     Manufacturing     Co.,     Denver, 
Colo. 

167,930 
117,642 

63.285 

1931 

orado. 
do 

Nov    10 

5  and  6. 

77  150 

1931 

...do.  .. 

Nov      7 

19,017 

1931 

do  

do 

5297 

1936 

Nov   19 

18  710 

1943 

Central  Valley,  Calif.  . 

Nov   18 

16,020 

1944 

...do.  .  . 

Nov   20 

361  151 

1949 

do  

Nov    12 

30,688 

1953 

No      25 

35,878 

1956 
1958 

Boulder   Canyon,    Ariz.  -Calif.  - 

Nev. 

No      14 
No     17 

Electrical  equipment  for  Boulder  City  water  supply  pumping  plants  

\\  ---tin  "In  IM-.  •  Electric  Corp.,  Denver,  Colo.  .  .  . 

13,324 
95220 

1959 

Missouri  Basin,  Colo.-Nebr.  .  .  . 

No     25 

318,280 

1961 

No     14 

72,900 

1962 

No     19 

153  131 

1980 

No     24 

T  AT   i  r  «  A  s      'B  '     i  !•  i 

28  642 

6  Rl 

No      25 

The  Shoshone  Co.,  Twin  Falls,  Idaho 

19,225 

Construction  for  Which  Bids  Will  Be  Invited  During  January  1948 


Project 


Description  of  work 


Central  Valley,  Calif 

Do 

Colorado-Big  Thompson,  Colorado. 

Do... 


Columbia  Basin,  Wash. 


Hungry  Horse,  Mont 

Klamath,  Oreg.-Calif 

Missouri  Basin,Frenchman-Cambridge  uiiit,Nebraska 

Kiverton,  Wyo 

Yakima-Roza,  Wash 


Do. 


Construction  of  earthwork,  lining,  and  structures  for  13.6  mites  of  Delta-Mendota  Canal. 

Construction  of  earthwork,  lining,  and  structures  for  17.2  miles  of  Friant-Kern  Canal. 

Erection  of  a  162-by  70-foot  steel  warehouse  at  Wilds  Spur. 

Construction  of  earthwork,  lining,  and  structures  for  10  miles  of  Horsetooth  Feeder  Canal,  including  a  diversion  dam  on  Big  Thompson 

River,  a  1-mile  tunnel,  12  concrete  siphons,  1  steel  siphon,  and  other  structures. 
Construction  of  various  features  in  the  vicinity  of  Grand  Coulee  Dam  as  follows:    Production  of  concrete  aggregates  for  all  remaining 

construction,  completion  of  right  power  plant  control  building,  completion  of  right  power  plant  control  tunnel,  construction  of  right 

power  plant  switchyard,  construction  of  transformer  circuits  R-l,  R-2,  and  R-3,  construction  of  tie  circuits  T-l  and  T-3,  completion 

of  right  power  plant  parking  area. 

Construction  of  Hungry  Horse  Dam  (arch-gravity,  concrete)  and  power  plant. 
Enlargement  of  concrete  pumping  plant  D. 

Construction  of  earthwork  and  structures  for  12.5  miles  of  Cambridge  Canal. 
Construction  of  lateral  system  on  Wyoming  Canal  extension  from  beginning  to  station  1606. 
Construction  of  one  48  cubic-feet-per-second,  and  one  33  cubic-feet-per -second  concrete  pumping  plant  for  pump  areas  13  and   14  on 

Yakima  Kidge  Canal. 
Construction  of  earthwork  and  structures  for  approximately   II  miles  of  laterals  for  pump  areas  13  and  14. 


Bureau  Conservation  Conference 

(Con  tinned  from  page  18) 

younger  employees,  both  in  the  subject  of 
irrigation  operations  on  a  regional  level 
and  on  actual  project  operation. 

The  committee  on  land  use  and  settle- 
ment considered  the  question  of  develop- 
ment work,  prior  to  settlement  of  new  Bu- 
reau of  Reclamation  projects  on  public 
lands.  In  the  committee's  opinion,  it 
would  be  possible  to  construct  more  eco- 
nomical projects  than  generally  have  been 
built  in  the  past,  by  clearing,  levelling  and 
roughing-in  the  water  distribution  systems. 
This  would  mean  quicker  returns  for  the 
farmer  and  enable  him  to  conduct  his  op- 
erations with  smaller  amounts  of  credit. 
Where  private  contractors  can  make  such  a 
service  available  to  entrymen  at  reason- 
able costs,  the  entrymen  should  be  encour- 
aged to  use  the  private  contractors,  al- 
though the  Bureau  should  usually  offer  such 
services  on  public  lands,  the  report  stated. 
When  the  cost  of  land  development  equip- 
ment is  high  in  relation  to  the  area  to  be 


developed,  it  was  suggested  that  such  equip- 
ment might  be  shared  by  several  projects  so 
that  the  cost  could  be  prorated. 

The  committee  on  allocation  and  repay- 
ments advocated,  among  other  things,  that 
every  repayment  or  water  use  contract,  both 
new  and  amendatory,  contain  adequate  pro- 
visions covering  land  use  and  conserva- 
tion of  water,  with  the  understanding  that 
such  provisions  will  be  carried  out  by  the 
water  users  under  the  auspices  of  the  dis- 
trict. It  also  recommended  a  simplifica- 
tion of  contract  language.  • 

Hydrologic  Conference  Series 
Planned 

The  first  of  a  series  of  hydrologic  con- 
ferences of  Federal  agencies  for  the  purpose 
of  correlating  their  needs  in  the  extension 
of  the  hydrologic  network  will  meet  in  New 
York  January  14-16,  1948.  Similar  meet- 
ings will  be  held  subsequently  in  each 
watershed.  In  view  of  the  importance  of 
coordinated  hydrology  in  the  Missouri 


Basin  and  the  reflection  in  later  watershed 
meetings  of  the  policies  and  decisions 
reached  at  the  first  conference,  V.  A.  Koel- 
zer  and  W.  U.  Gartska  will  represent  the 
Bureau  at  the  New  York  sessions. 

Cooperative  Seismological  Studies 
Okayed 

Cooperative  seismological  studies 
through  fiscal  year  1948  at  Hoover,  Grand 
Coulee,  and  Shasta  Dams  and  initiation  of 
such  studies  at  Hungry  Horse  dam  site  are 
provided  for  in  a  memorandum  of  agree- 
ment among  the  Bureau  of  Reclamation, 
the  Coast  and  Geodetic  Survey,  and  the 
National  Park  Service  recently  approved 
by  Assistant  Secretary  of  the  Interior  Wil- 
liam E.  Warne. 

Such  studies  furnish  scientific  earth- 
quake information  of  value  to  designing 
engineers,  determine  whether  earth  move- 
ments are  endangering  dams  or  appurte- 
nant structures,  where  the  movements 
originate,  and  furnish  data  for  considering 
stress  conditions. 
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Letters  to  the  Editor 


Comments  From  Canada 

3  Glenholme  Avenue,  Toronto, 

November  28,  1947. 

GENTLEMEN  :  The  writer  had  the  joy  of  attending 
the  Convention  of  the  National  Reclamation  Asso- 
ciation held  recently  at  Phoenix.  On  my  journey 
to  Phoenix,  I  examined  Bureau  projects  in  Utah, 
Nevada,  and  southern  California,  and  on  my  jour- 
ney after  the  Omaha  Convention  of  1946  I  ex- 
amined Nebraska,  Colorado,  and  Wyoming  proj- 
ects. I  cannot  praise  too  highly  the  marvelous 
"works"  and  achievements  of  the  Bureau  of  Rec- 
lamation. I  am  convinced  that  the  crop  returns 
on  the  reclaimed  acres  in  all  those  low-moisture 
Western  States,  thanks  to  the  magnificent  achieve- 
ments of  the  Bureau  of  Reclamation,  do  more  than 
any  other  single  agency  to  enable  the  United  States 
to  play  the  major  part  she  is  playing  in  European 
rehabilitation  in  food. 

The  Bureau  has  plainly  demonstrated  that  rec- 
lamation is  not  a  cost  but  is  a  strikingly  profitable 
national  investment. 

At  Phoenix  one  of  the  pamphlets  issued  the  dele- 
gates was  entitled,  "Altus,  the  Irrigation  Pioneer  of 
Oklahoma." 

About  this  project,  may  I  ask  for  a  little  infor- 
mation : 

1.  What  was  the  acreage  of  the  project  under 
water  in  1947? 

2.  What  was  the  value  of  the  farm  production, 
grain,  stock,  etc.,  in  1947? 

3.  What  horsepower  of  electric  energy  was  pro- 
duced on  the  project  in  1947  by  the  water;  what 
was  its  value,  or  rather  what  was  the  money  return 
from  the  electric  energy? 

4.  What  is  the  population  on  the  project? 
Personally   I  was   thrilled   with   what   I   saw  of 

results  of  the  Bureau's  projects.  To  mention  only 
two,  the  Platte  basin  and  the  Salt  River  basin  are 
both  living  examples  of  the  remarkable  benefits  to 
the  Nation  that  accrue  from  water  conservation  and 
its  use  for  irrigation  and  power. 
Yours  faithfully, 

JOHN  R.  MAcNicoL. 

^jMr.  MacNicol  was  thanked  for  his  re- 
marks concerning  the  important  role  that 
Reclamation  projects  have  achieved  in 
American  agriculture  and  their  probable 
influence  on  the  program  for  European 
rehabilitation.  He  was  also  told  that  the 
Bureau  is  putting  forth  every  effort  to  see 
that  more  irrigation  water  is  made  avail- 


able in  the  next  few  years  so  that  additional 
food  may  be  produced  when  it  is  so  badly 
needed. 

His  questions  as  to  the  W.  C.  Austin 
project  (formerly  the  Altus  project)  in 
Oklahoma  were  answered,  to  some  extent, 
from  preliminary  information  for  1947. 
Crops  had  not  been  completely  harvested, 
but  a  complete  report  was  expected  by  Jan- 
uary as  to  the  results  of  irrigation  during 
1947,  and  as  the  ERA  goes  to  press  these 
data  were  being  sent  to  him.  Replies  to  his 
questions  were  as  follows: 

1.  There  were  3,686  acres  in  cultivation 
during  1947  which  received  an  irrigation 
water  supply.     Of  this  area,  2,209  acres 
were  planted  in  cotton. 

2.  The   total   gross  value   of  the   crops 
raised  on  the  above  acreage  in  1947  is  now 
estimated  as  $410,695,  or  an  average  of 
$111.42  per  acre.     This  contrasts  with  a 
return  of  $27.46  per  acre  for  crops  grown 
on  the  project  lands  which  were  not  irri- 
gated.    Of  the  total  irrigated  crop  value, 
$312,362    was    the    value    of   the    cotton: 
$67,206    for    alfalfa    hay;     $30,166    for 
grains;  and  the  remainder  in  miscellaneous 
crops. 

3.  No    power    development    is    contem- 
plated on  this  project  because  of  the  low 
head  available  and  lack  of  water  regulation 
below  the  reservoir  to  coordinate  the  er- 
ratic irrigation  demand  of  the  project  with 
power  requirements. 

4.  There  are  505  farms  on  the  project 
and  the  population  on  these  farms  is  ap- 
proximately   650.     The    5    towns   on    the 
project    have    a    combined   population    of 
12,950. 

We  are  glad  that  Mr.  McNicol  had  the 
opportunity  to  visit  so  many  of  the  West- 
ern States  and  hope  that  he  will  return  to 
see  the  rest  of  them. — Ed. 


Greetings  From  Greece 

4  Churchill  Street,  Athens,  Greece. 

DEAR  EDITOR:  Well,  I've  been  on  the  job  3 
months  and  haven't  got  a  story  for  you  yet,  but  so 
help  me  I  will  yet. 

Thanks  for  the  ERA;  it  is  arriving  every  month, 
is  dutifully  read  and  passed  on.  Congratulations 
on  it.  It  is  getting  better  all  the  time. 

At  present,  I  am  in  the  Corps  of  Engineers  as  a 
consultant  on  loan  from  the  State  Department. 

The  work  is  very  interesting  and  I  have  never 
regretted  for  a  moment  that  I  came.  The  training 
in  the  United  States  Bureau  of  Reclamation  was 
far  more  than  I  needed  for  the  job,  so  I'm  really 
enjoying  the  assignment. 

Regards  to  all  the  gang  and  to  all  a  Merry 
Christinas  and  Happy  New  Year. 

ED  CORFITZEN. 


Eulogy  From  Egypt 

EGYPTIAN  ROYAL  SOCIETY  OF  ENGINEERS, 

Cairo,  Egypt,  October  22, 1947. 
DEAR  EDITOR:  This  acknowledges  with  thanks 
receipt  of  the  September  number  of  ERA.  The 
features  embodied  in  the  number  make  very  inter- 
esting reading  and  in  particular  Sawyer's  article 
on  Sprinkler  Irrigation  in  the  Willamette  Valley. 
You  might  be  interested  to  know  that  I  am  an 
irrigation  engineer  who  had  considerable  experi- 
ence in  Egyptian  irrigation,  and  naturally  the 
article  attracted  my  attention  and  interest. 

Thanking  you  once  more   for  your  kindness,  I 
remain, 

MICHEL  BALADI, 

Associate  Member, 
Egyptian  Royal  Society  of  Engineers. 


Errata  note  on  Gila  opening 

The  closing  date  for  simultaneous  filing 
of  homestead  applications  specified  as 
March  29,  1948,  in  the  January  issue  of  the 
ERA  has  been  changed  to  March  30,  1948. 

Chapman  Addresses  Kansas 
Engineering  Society 

Oscar  L.  Chapman,  Under  Secretary  of 
the  Interior,  was  the  principal  speaker  at 
the  annual  meeting  of  the  Kansas  Engi- 
neering Society  held  in  Topeka,  Kans.,  on 
January  23.  The  theme  of  Secretary  Chap- 
man's talk  was  the  Missouri  Basin  develop- 
ment program  and  its  effect  and  benefits  on 
those  living  in  the  basin  area. 
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Why  Our  Conservation  Program  Must  Work 

by  Oscar  L.  Chapman.  Under  Secretary  of  the  Interior 


W"ITH  THE  HUMAN  RACE  facing  its  greatest  period 
of  trial  in  modern  history,  the  part  which  wise  use  of 
natural  resources  probably  will  play  in  national  survival  is 
coming  into  the  spotlight.  Manpower,  food,  minerals,  fuel 
and  electrical  energy,  every  form  of  raw  material,  have  be- 
come of  enormous  importance  for  the  rebuilding  of  a 
damaged  European  civilization,  and  for  our  own  survival. 

Today  this  Nation  is  engaged  in  trying  to  bring  about 
the  survival  of  Democracy  in  the  fatherlands  from  which 
the  people  who  comprise  this  Nation  came.  But  we  shall 
be  of  liltle  aid  to  the  world  unless  we  maintain  an  economy 
approaching  full  production.  If  we  allow  ourselves  to  slip 
into  another  depression,  if  we  allow  the  purchasing  power 
of  the  lower  and  middle  income  groups  to  be  any  more 
seriously  impaired  by  inflation  than  it  is  today,  if  we  allow 
our  ideas  of  political  freedom  to  be  paralyzed  by  a  fear 
that  our  own  democracy  is  not  strong  and  healthy  enough 
to  withstand  without  special  props  the  impact  of  foreign 
ideologies,  we  may  find  ourselves  slipping  into  a  way  of 
life  that  could  be  extremely  unpleasant. 

Of  one  thing  we  can  be  certain — the  world's  need  for  all 
forms  of  energy-producing  materials,  both  foods  and  fuels, 
and  almost  every  kind  of  industrial  raw  material  will  continue 
to  be  very  great  for  a  number  of  years.  Only  if  we  save  our- 
selves by  preserving  our  economic  health  can  we  hope  to 
save  others. 

There  are  three  outstanding  reasons  why  the  world  requires 
so  much  more  food  and  raw  materials  than  ever  before. 

Despite  the  decimation  of  war,  modern  medical  and  engi- 
neering science  have  made  a  greater  population  possible  than 
ever  before,  and  the  number  of  people  in  the  world  continues 
to  increase  rapidly.  Even  our  own  population,  which  seemed 
a  few  years  ago  to  have  been  approaching  an  upper  limit,  has 
taken  a  new  spurt,  and  will  continue  to  expand  for  more 
years  than  we  at  first  anticipated. 

Secondly,  the  rapidly  advancing  technological  command 
which  man  is  attaining  over  the  material  universe  makes  it 
possible  to  use  a  much  greater  variety  of  materials  in  process- 
ing and  manufacturing,  so  that  we  use  more  types  of  material, 
and  in  larger  quantities.  A  spectacular  example  is  the  proc- 
essing of  fissionable  material  which  produces  atomic  energy. 
Also,  a  rapidly  changing  technology  means  a  more  rapid 
replacement  of  productive  equipment  than  formerly. 

And  most  important  of  all,  during  the  war  we  increased  the 
material  standards  of  living  of  the  lower  income  groups  so 
that  they  eat  food  that  is  more  nourishing  and  more  of  it. 
wear  better  clothing  than  ever  before  and  nope  some  day  to 
live  in  better  houses. 

For  all  of  these  reasons  we  require  more  food — more  iron, 
copper,  zinr,  tin  and  other  metals — more  fuel  and  electrical 
energy,  than  at  any  time  in  our  history.  And  yet  our  supplies 
of  some  of  these  materials  arc  becoming  exhausted  or 
extremely  tenuous. 

Let  us  consider  one  resource  alone — agricultural  land. 
The  Secretary  of  Agriculture  recently  testified  before  the 
House  Coinmittrr  on  Agriculture  that,  even  allowing  for  a 
continuation  in  the  march  of  technology  with  intensified  fer- 
tilization, adoption  of  improved  varieties,  and  other  improve- 
ments, this  country  would  require  more  tli.m  U  ~>  million 
acres  oi  crop  land.  This  compares  with  408  million  acres 
under  cultivation  last  year  and  an  average  of  406  million 
before  the  war. 


This  also  envisages  checking  the  loss  of  soil  through  ero- 
sion and  depletion  by  the  adoption  of  modern  soil  conserva- 
tion methods — a  situation  which  some  agricultural  econ- 
omists tell  us  will  require  50  years  on  eastern  farms  alone, 
before  annual  soil  gains  begin  to  equal  annual  soil  losses. 

A  recent  study  made  by  the  Bureau  of  Agricultural  Eco- 
nomics showed  that  the  West  more  and  more  will  absorb  the 
food  it  grows;  and  lhat  the  East  must  depend  more  and  more 
upon  the  regions  east  of  the  Rocky  Mountains  for  its  supply 
of  beef  and  lamb. 

Other  studies  indicate  in  only  a  few  years  this  country  will 
be  consuming  more  food  than  it  produces,  and  must  depend 
upon  imports. 

Thus,  it  is  tremendously  important  to  our  national  future 
that  every  foot  of  good  agricultural  soil  be  preserved,  and 
improved  with  use  if  possible. 

We  could  go  on  to  explain  the  problems  which  the  country 
faces  in  conservation  of  oil,  gas,  and  coal — in  the  conserva- 
tion of  iron  ores,  copper,  zinc,  lead,  many  other  metals,  phos- 
phates, and  other  nonmetallic  minerals.  Most  of  you  already 
are  familiar  with  the  need  for  conservation  of  grazing  lands 
and  the  preservation  of  fish  in  our  western  rivers. 

But  we  cannot  stress  too  much  the  necessity  for  preserving 
and  prolonging  the  life  of  Reclamation  projects,  so  that  they 
will  serve  posterity  for  as  long  as  possible.  This  is  an 
enormously  vital  task.  That  is  the  Bureau  of  Reclamation's 
share  of  the  Department's  program.  (See  page  8,  January 
1947  RECLAMATION  ERA.) 

The  Department  of  the  Interior  is  not  the  only  agency 
concerned  with  conservation  of  national  resources.  Any- 
thing which  tends  to  make  men,  women,  families, 
communities  healthier,  happier  and  more  effective  is  con- 
servation—conservation of  human  resources.  Health  and 
housing  programs,  in  a  way,  are  conservation  programs. 
And  in  an  important  way  the  development  of  recreational 
areas  in  the  West  is  a  program  for  physical  and  mental 
health. 

The  soil  conservation  program  of  the  Department  of  Agri- 
culture is  enormously  important.  But  the  Bureau  of  Recla- 
mation's program  for  the  prepetuation  of  the  projects  it 
builds  is  important  also. 

In  45  years  we  have  spent  about  a  billion  dollars  on 
Reclamation  projects.  Projects  now  under  construction  will 
cost  at  least  that  much  again.  And  the  long-range  program 
envisages  the  expenditure  of  many  more  billions. 

In  planning  these  projects  we  would  be  neglectful  of  our 
duties  and  short-sighted  in  the  highest  degree  if  we  were  to 
plan  only  for  the  span  of  our  lives — or  even  for  another 
generation  ahead.  The  duration  of  these  projects  probably 
can  be  extended  two  and  three  times  what  appears  to  be 
their  present  life  expt-<  t;m<  \ .  if  we  attack  the  problem  of 
erosion  by  reforestation  of  our  watershed  hillsides,  revegcta- 
linn  of  the  cover  of  our  vast  grazing  lands,  and  preservation 
everywhere  of  the  good  soil  that  washes  into  our  streams. 

If  we  are  to  do  this  job  as  we  should,  however,  we  cannot 
afford  to  accept  any  short-term  viewpoint.  We  may  feel  jus- 
tilled  in  destroying  communities  with  bombs  in  time  of  war, 
lull  to  build  communities  up  in  times  of  peace  only  to  permit 
I  hem  to  decay  within  a  generation  or  two  is  neither  good  sense 
nor  humane.  We  should  make  the  resources  which  have  been 
entrusted  to  us  last  as  long  as  we  possibly  can. 
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Minus  animal  power,  and  with  manpower  depleted,  the  women  of  China  must  work  the  rice  paddies  to  survive. 


Photo  courtesy  of  (\RR.l. 


IMPRESSIONS  OF  CHINA 


When  I  was  asked  to  write  for  the  RECLA- 
MATION ERA  and  its  farmer-readers  some- 
thing about  my  recent  experiences  with 
China  and  her  farmers,  I  might  say  the 
anxiety  of  the  editors  for  having  the  Amer- 
ican farmers  well  informed  and  possibly  en- 
tertained, impressed,  or  better  say  moved, 
me  much. 

Having  myself  farmed  and  having  been 
in  close  touch  with  farmers  in  several  coun- 
tries all  my  life,  I  have  not  even  the  least 
doubt  that  farmers  everywhere  form  the 
best  and  the  most  stable  foundation  of  the 
human  community.  From  the  farmer  all 
other  social  classes  originate  and  soon  de- 
generate. The  farmer,  away  from  the  tur- 
moil and  the  corruption  of  the  big  city, 
keeps  healthy  physically,  mentally,  and 
morally.  He  emanates  his  eternal  health 
to  all  society. 

The  editors  of  the  RECLAMATION  ERA 
are  right.  The  farmer  becomes  a  much 
more  influential  factor  in  the  human  com- 
munity as  he  is  kept  well  informed  and 
decently  entertained. 

In  these  few  lines  I  would  like  to  be  more 
entertaining  to  my  farmer  friends  of  the 
West  and  less  of  a  lecturer  or  even  an 
engineer. 

People  everywhere  upon  our  earth  are 
basically  the  same.  Everywhere  they  have 
fundamentally  the  same  human  nature  and 
the  same  good  and  bad  motives  in  life. 
However,  above  this  common  basis  people 
branch  off  and  develop  in  a  different  way 
in  each  country.  The  people  of  each  coun- 
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by  Constantin  P.  Christopoulos 

Conservancy  Advisor  for  North  China  and 
Manchuria,  United  Nations'  Relief  and 
Rehabilitation  Administration 

try  develop  their  own  common  character- 
istics, different  from  those  of  other  nations, 
according  to  their  origin,  to  the  nature  of 
their  country,  its  geographic  position,  its 
history.  All  these  four  factors  have  an 
overwhelming  bearing  upon  the  physical, 
the  mental  and  the  moral  attitude  of  their 
inhabitants.  Obvious  as  these  things  may 
be,  they  are  often  ignored,  or  more  often 
misunderstood,  and  this  ignorance  and  mis- 
understanding has  had  some  of  the  most 
lamentable  effects  on  the  peace  and  prosper- 
ity of  the  world. 

China  is  a  country  essentially  different 
in  nature  from  the  United  States  and  has  a 
history  entirely  different  from  that  of  all 
America  and  much  different  from  other 
countries.  Consequently,  the  Chinese  peo- 
ple— probably  not  worse  nor  better  quali- 
fied naturally  than  the  people  of  the  average 
nation — have  developed  a  way  of  living 
and  an  outlook  of  life  differing  essentially 
and  in  many  respects  from  those  of  other 
nations. 

Over  450,000,000  people  live  upon  an 
area  almost  equal  to  that  of  the  United 
States,  with  its  population  of  140,000,000. 
Obviously  there  is  not  enough  land  in 
China  to  go  around.  The  average  farm 
area  cultivated  by  one  farmer  does  not  ex- 
ceed 5  acres,  sometimes  in  several  unfortu- 


nately located  parcels,  but  usually  of  an 
excellent  quality.  The  moisture  in  China 
is  abundant  for  crops — except  in  North 
China,  where  features  of  desert  are  prevail- 
ing. In  the  southern  two-thirds  of  China, 
where  rains  are  frequent,  rice  is  the 
prevailing  crop  and  main  food.  In  the 
northern  one-third,  where  rains  are  scarce 
all  the  year  around  except  July  and  August, 
the  prevailing  crops  and  main  foods  are 
wheat,  kaoliang,  millet,  and  soybeans. 

Animals  in  China  are  rare.  People  can- 
not afford  to  feed  them,  and  they  them- 
selves eat  the  grains,  use  the  hay  as  housing 
material  and  fuel,  and  do  almost  all  the 
work  which  is  done  by  animals  in  other 
countries. 

The  scarcity  of  land  has  pushed  the 
Chinese  farmers  to  cultivate  their  lands 
with  their  own  hands  and  with  the  utmost 
care.  I  understand  that  Americans  like  to 
believe  that  they  excel  in  everything.  But 
I  have  enough  respect  for  my  readers  to 
be  able  to  tell  them  that  from  my  impres- 
sions the  Chinese  farmers,  most  skillful  and 
laborious,  are  probably  the  best  in  the 
world  as  far  as  cultivation  and  productivity 
of  land  are  concerned,  regardless  of  cost 
and  profit.  They  do  not  consider  the  cost 
of  human  labor.  They  have  an  over-excess 
of  it. 

They  have  developed  elaborate  and  inter- 
esting technics  and  tools  for  cultivating  in 
mathematical  straight-lines  the  strips  of 
their  land,  and  for  draining  or  irrigating 
them,  all  by  hand. 
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THE  AITHOR,  Mr.  Christopoulos,  is  well-known  to  the  readers  of 
the  RK<  i  \\IMION  Km  for  his  article  "Old  and  New  World"  which 
appeared  in  the  Dn  i-inlirr  19.i6  i—m-.  At  that  time  he  had  con- 
cluded a  year's  residence  in  the  U.  S.  A.,  had  made  a  study  of 
the  Bureau  of  Reclamation  and  toured  the  reclamation  projects 
in  this  finmirv  I'mfe-xir  of  the  University  of  The— -aloniki.  Salon- 
iki.  Greece,  civil  engineer,  and  former  Chief  Engineer  for  reclama- 
tion work-  in  xnilheni  Greece,  he  wa-  al-<i  a  Rockefeller  Kellnw 
for  the  Study  of  Engineering  in  the  United  States  in  1936.  Having 
recently  returned  from  North  China,  Mr.  Chri-topoulos  is  in  the 
enviable  position  of  being  well-acquainted  with  irrigation  in  three 
countries — Greece,  a  nation  of  revered  antiquity,  the  United  States, 
a  relative  newcomer  in  the  world  scene,  and  China,  one  of  the  most 
ancient  of  civilizations. 

II.  !•.  he  is  shown  holding  the  plaque  presented  to  him  by  the 
North  China  Con-eivanc)  Kureaii.  It  bear*  the  inscription  "To 
Professor  C.m-tantin  I'.  Chri-toponlos  IN  M'I'RECI. \TIO.N  OF 
HIS  INVALUABLE  SERVICE.  October  4.  1947." 


The  scarcity  of  land  has  pushed  them  to 
other  extremes,  too.  They  take  the  utmost 
care  to  utilize  for  their  crops  every  possible 
type  of  fertilizer  including  human  (called 
"night  soil")  and  animal.  This  is  why 
shallow  ground  waters  have  been  polluted; 
no  one  dares  drink  unboiled  water,  and  few 
dare  eat  raw  salad  in  China. 

Regarding  irrigation,  it  is  extensively 
practiced  for  raising  rice  mainly  in  "wet" 
China,  where  extensive  canal  systems  pro- 
vide water,  which  is  then  elevated  to  the 
land  surface  mostly  by  manual  power  with 
some  very  crude  and  some  very  ingenious 
devices.  In  "dry"  China,  north  of  34° 
north  parallel,  little  irrigation  is  practiced 
owing  to  the  lack  of  provision  for  it,  accord- 
ing to  my  observations. 

The  United  Nation's  Relief  and  Rehabili- 
tation Administration  it  NRRAl  under  the 
inspirational  leadership  of  a  brilliant 
Aincrii  .in.  Harlan  Cleveland,  besides  as- 
sisting in  the  flood  control  and  reclamation 
of  millions  of  acres,  has  even  more  essen- 
tially caused  the  vital  question  of  irrigation 
to  be  squarely  faced  in  North  China.  It  has 
helped  conduct  research  work,  and  estab- 
lished principles  of  economics  and  engi- 
neering, for  an  over-all  water  plan  in  the 
northern  one-third  of  China  I'IOJMT.  cover 
ing  an  area  of  about  650.000  square  mile- 
and  |...|.nl.ii.-.|  by  nearly  100,000,000  peo- 
ple, almo-t  entirely  farm  families.  By  irri- 
gation, flood  control,  and  drainage,  ulti- 
mately an  increase  of  land  production  is 
contemplated  up  to  Iwo  or  ihnv  limes  the 
present  \rarl)  average. 

Furthermore.  I  \l!l!  \  contributed  sub- 
stantially toward  the  con«tru<  lion  of  thr  first 
high  dam  lo  IN-  Marled  in  that  area.  'I  In- 
projrrl.  the  Kuan-Ting  Dam.  of  e.mc  retr. 
gravity  type,  nearly  l.V)  feet  high,  on  the 
Yung-Ting  Ho  i  Fver-M.il.le  i  Kixi-r  near 
and  to  the  northwest  of  thr  former  im|>erial 
capital,  IViping,  was  originally  planned  for 
flood  contml.  but  at  the  ,icK  i,  e  ,,f  I  MU<  \ 
it  will  IK-  eventually  turned  into  a  multiple- 
piir|xw  project  on  the  basis  of  the  afore- 
mentioned principle*  aimed  <  hieflv  at  uti- 
lizing the  flood  waters  for  irrigation. 
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Irrigation  is  the  primary  means  available 
for  promoting  the  well-being  of  the  farmer 
especially  in  North  China,  where  the  cli- 
mate, besides  being  dry,  is  too  cold  for 
more  than  one  crop  yearly.  In  Central 
China  (the  Yangtze  River  Basin)  two  crops 
a  year  are  the  rule  and  more  southwardly 
three  crops  are  not  unusual. 

China  is  known  as  the  country  where 
famine  often  occurs.  Lack  of  communica- 
tions and  isolation  of  villages  are  secondary 
causes  of  this  inhuman  circumstance,  which 
is  mainly  due  to  floods  and  drought-  in 
both  the  "wet"  (rice)  and  the  "dry" 
(wheat)  regions. 

Irrigation  works,  flood  control,  and 
drainage  systems  are  of  paramount  im- 
portance for  all  of  China.  Without  them 
the  Chinese  farmer  will  continue  to  be  the 
victim  of  nature's  adversities  and  live  a 
life  at  the  bare  subsistence  level. 

Whether  we  like  it  or  not,  we  are  all 
human  beings  and  live  in  the  same  one 
and  physically  indivisible  world.  The  fate 
of  our  fellow  men  and  cohabitants  of  this 
globe  sooner  or  later,  in  some  way  or  an- 
other, will  affect  our  own  life  in  our  own 
homes.  Care  for  the  well-being  of  all  men 
on  earth  is  the  moral  duty  and  to  the  ma- 
terial interests  of  everyone.  It  is  nm-i 
liable  that  this  plain  truth  escapes  the 
attention  of  many  people  even  in  our  age 
of  the  flying  boat  and  atomic  energy. 

Helping  China  and  other  over|x>pulatcd 
and  under-developed  countries  to  take  full 
advantage  of  their  own  natural  n  -"in,,  - 
and  stand  on  their  own  feet  is  the  duty 
of  and  to  the  interest  of  all.  China  at 
least  has  a  tremendous  amount  of  latent 
natural  resources:  abundant  waters,  enor- 
mous coal  deposits,  rich  and  \\  nl*  ~|>n  ,i,l 
mineral  ores.  All  that  she  needs  ba<ll\  i- 
peace,  the  spark  for  improving  social  con- 
ditions, and  a  plan  for  the  development  of 

her   eronomy. 

The  riiltni.il  side  of  the  Chinese  farmer's 
life  is  not  le«»  intere-iing  to  the  farmers  of 
other  i  outline,  and  cspe<  i.illx  of  \m. 
(  Inn. i  i-  the  rradle  of  all  Kastern  civiliza- 
tion. What  Greece  i«  for  the  West,  China 
is  for  the  Orient. 


It  is  well  known  that  our  western  civili- 
zation is  distinguished  first  for  that  way  of 
rational  thinking  and  reasoning  that  is 
called  Science;  second  for  that  way  of  gov- 
erning the  community  that  has  been  derived 
from  the  Roman  law;  and  third  for  that 
moral  attitude  that  is  known  as  Christian 
religion.  All  these  three  influences  upon 
our  everyday  life  originate  chiefly  from  the 
idealistic  and  none-the-less  rational  Creek 
mind  and  philosophy.  Most  properly  one 
of  the  leading  thinkers  of  our  day  has  re- 
cently written  that  all  so-called  westerners 
are  Children  of  Greece. 

Similarly  one  might  say  that  all  so-called 
orientals  are  "children  of  China."  Of 
course  the  oriental  civilization  is  essentially 
different  from  that  of  the  western  world. 
In  fact,  the  Orient  has  not  developed  any 
science  by  itself;  but  it  has  developed  fine 
arts  of  its  own,  entirely  different  from  those 
of  the  West,  and  a  number  of  religions 
and  practical  philosophies  of  life,  both 
more  or  less  materialistic  and  superstitious. 

But  this  is  neither  the  proper  place  nor 
the  right  time  to  discuss  such  questions. 
What  should  be  said  here  is  that  both  west- 
ern and  eastern  civilizations  and  cultures 
must  inevitably  develop  one  working  phi- 
losophy of  life  common  to  all  mankind, 
or — and  the  answer  to  that  you  already 
know. 

Unlike  the  goddess  Athene  who  sprang 
from  (lie  he. ul  of  /en-,  neither  the  uestern 
nor  the  eastern  ri\  ili/ralion  and  culture 
-pi  .ing  up  spontaneously  and  suddenly  from 
certain  privileged  minds.  On  the  contrary, 
any  civili/ation  and  culture  ha*  gradually 
IMOWII  up  from  -red*  deep-seated  in  the 
souls  and  mimls  of  |H-ople  living  in  close 
toinh  with  nature,  that  is  lo  *a\.  ihe  farm- 
el-.  From  such  seeds  grew  gradual! \  the 
e|iii  -  of  Homer,  the  (link  Mxlhologv.  He- 
lii:ioii.  Art,  and  I'hilosophv .  Fiom  such 
seeds  in  the  -mil-  nnd  minds  of  the  Chinese 
(.timers  grew  ihe  Chinese  practical  phi- 
lo.ophv  of  life  that  was  later  expressed  by 
('oiifuciiis  in  In-  ('lassies,  where,  in  strati- 
fv.  ing  the  social  classes,  this  eastern  phi- 
I.-M|I|IIT  put  first  the  -i  hol.ii.  and  the  farm- 
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ers,  and  then  the  other  professions,  the  last 
one  being  the  military. 

What  is  still  more  interesting  is  that  the 
deeper  a  civilization  and  culture  has  its 
roots  in  the  souls  of  the  farmers,  the  longer 
it  survives.  The  students  of  ancient  birth- 
places of  the  western  and  the  eastern  cul- 
tures will  find  roots  of  them  alive  in  the 
folklore  and  everyday  life  of  the  Greek  and 
the  Chinese  farmers  respectively.  Genuine 
and  noble  civilizations  and  cultures  are 
probably  expressed  in  big  cities,  but  they 
are  certainly  created  and  preserved  by  the 
farmers  who  stick  to  their  lands  and  pros- 
per. No  one  has  more  right  to  raise  his 
voice  and  govern  this  earth  than  the  farmers 
of  the  world. 

Regarding  the  Chinese  folklore,  it  is 
more  superstitious  and  artistic  than  philo- 
sophical and  idealistic.  But  what  mainly 
distinguishes  the  spiritual  life  of  the  Chinese 
farmer  is  his  profound  attachment  to  his 
own  farm,  where  generations  after  genera- 
tions have  been  buried  in  graves  which  are 
sacred  and  immutable  and  sometimes  cover 
over  5  percent  of  the  arable  land. 

Equally  cardinal  features  of  the  spiritual 
life  of  the  Chinese  farmer  are  his  respect 
for  his  elders,  the  scholars,  and  the  criti- 


cism of  the  community;  but  more  than 
anything  else  characteristic  of  the  Chinese 
is  his  unlimited  devotion  to  his  family  and 
his  ancestor  worship.  His  family  is  his 
only  world  for  the  Chinese  farmer  who  has 
very  little,  if  any,  social  life. 

The  best  of  these  cultural  traditions  of 
the  Chinese  farmer  through  innumerable 
generations  upon  the  same  piece  of  land 
account  for  the  preservation  of  this  people 
through  milleniums  and  innumerable  ad- 
versities of  history,  and  for  the  growth  of 
the  country  to  the  largest  nation  of  the 
world. 

With  such  a  nature  and  economy,  so 
long  a  history  and  such  deep-seated  tradi- 
tions, it  is  quite  natural  for  the  western 
visitor  to  China  to  find  there  things  he 
likes  and  things  he  dislikes,  some  that 
should  be  changed  and  some  that  should 
be  preserved.  However,  the  unprejudiced 
visitor  will  soon  become  aware  of  the 
genuine  democratic  spirit  and  the  sense  of 
dignity  and  self-respect  of  the  Chinese, 
even  in  the  lower  class,  the  "coolies." 

When  in  such  a  country  and  nation,  a 
westerner  approaches  the  people  with  the 
preconception  that  he  himself  is  by  nature 
superior,  that  all  that  he  sees  there  is  bad, 


merely  because  it  is  different  from  what  he 
is  used  to  seeing  in  his  own  country;  that 
all  the  real  evil  in  that  country  is  due  to 
the  defects  of  the  people,  and  that  all  the 
real  good  in  his  own  country  is  to  be  attrib- 
uted to  his  own  superior  nature,  this  man, 
sooner  or  later,  will  become  antipathetic, 
even  if  he  goes  there  with  the  best  inten- 
tions and  with  relief  gifts.  In  the  long 
run  he  may  become  hated  by  the  bene- 
ficiaries of  his  relief  gifts;  especially  in 
China  where  westerners  have  repeatedly 
mistreated  the  Chinese  and  approached 
them  mostly  with  selfish  intentions. 

To  this  mental  attitude,  generally  speak- 
ing, many  of  the  evils  in  this  world  of  ours 
are  basically  due.  As  long  as  we  imitate 
the  Nazis  of  the  "Superior  race,"  we  shall 
continue  to  be  unable  to  understand  the 
reasons  underlying  the  differences  in  the 
outlooks  between  the  various  nations,  the 
reasons  for  the  evil  in  other  countries  and 
the  good  in  our  own  country.  We  shall 
continue  to  be  unable  to  understand  and 
help  each  other,  unable  to  live  in  peace 
with  each  other  and  enjoy  the  beauties  and 
blessings  with  which  God  has  covered  this 
mother  earth  of  ours,  and,  first  of  all, 
mother  earth  of  all  farmers  in  the  world.  • 
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(Part  Two) 


By  Jl. 

SUPT.  Rio  GRANDE  PROJECT 
N.  MEX.-TEXAS,  REG.  V 

PREPARATION  OF  LAND  FOR  IRRIGATION 

Proper  land  preparation  for  irrigation 
depends  upon  topography,  type  of  soil,  kind 
of  crop  to  be  grown  and  method  of  irriga- 
tion. Whether  the  irrigation  method  be 
surface  flooding,  bordered  tables,  beds,  fur- 
rows or  corrugations,  the  most  conservative 
and  efficient  use  of  water  requires  a  fine 
balance  between  type  of  soil,  slope  of  land, 
Ir-nuth  of  runs,  and  head  of  water  applied. 
If  the  soil  is  sandy  or  light  and  the  slope 
too  flat,  the  runs  too  long,  or  the  head  of 
water  too  small,  the  upper  end  of  the  field 
will  be  over-irrigated  before  the  lower  end 
has  received  sufficient  water.  Excess  water 
absorbed  at  the  upper  end  constitutes  waste 
and  may  result  in  a  rising  water  table. 

Where  the  soil  is  adobe  or  heavy  and  the 
slope  too  steep,  the  runs  too  short  or  the 
head  too  large,  the  lower  end  of  the  field 
will  be  flooded  before  the  upper  end  has 
absorbed  enough  moisture.  This  again 
constitutes  water  waste  and  may  result  in 
drowned  crops  at  the  lower  end  and  a 
i  i-iML'  water  table. 

Each  farmer  must,  by  trial  and  test,  gain 
knowledge  about  his  soil,  slope  of  land. 
length  of  runs,  and  head  of  water  to  achieve 
the  right  combination  of  land  preparation 
for  successful  operation.  Little,  if  any- 
thing, can  be  done  about  soil  types.  Desired 
slope  can  be  achieved  by  land  levelling  if 
the  cost  is  not  too  great.  Length  of  runs 
usually  can  be  established  to  match  condi- 
tions, but  the  irrigation  heads  or  size  of 
streams  turned  into  each  table  or  furrow 
should  always  be  regulated,  adjusted,  and 
fitted  to  other  conditions,  thus  effecting  a 
proper  balance. 

Land  should  be  levelled  to  a  uniformly 
smooth  plane  surface.  The  proper  slope  of 
irrigation  furrows  depends  on  the  type  of  • 
soil  and  length  of  run.  Depressions  whii-h 
irn|H, mid  water  become  -ivcr-irrigated  and 
may  injure  the  crop  as  well  as  raise  the 
w  .HIT  table.  High  spots  will  receive  in-nlli 
.1.1,1  w.ii-T.  Water  run  on  surrounding 
land,  long  enough  to  reach  high  spots,  over- 
irrigates  the  lower  parts  of  the  soil.  Such 
conditions  result  in  waste. 

USE  OF  WATER  ON  LAND  To  PRODUCE  CROPS 

The  basis  for  VMWnUB  and  retention  of 
•  water  right  is  beneficial  u»<-  i.f  thr  water. 
Consequently,  it  is  to  the  intrrrM  of  the 

(roperty  owner,  whether  hr  i«  a  resident 
inner  or  conduct.*  hi*  farming  opcnili»ii- 
through  a  manager,  foreman  or  tenant,  to 
apply  every  known  principle  for  maximum 
conservation  and  beneficial  use  of  the  water 
•upply. 

I 


EDITOR'S  NOTE:  In  last  month's  issue,  Mr.  Fiock  outlined  four  major  steps  required  to 
achieve  maximum  use  of  the  water  supply  for  ultimate  crop  production:  (1)  storage  and 
release  to  meet  irrigation  requirements,  (2)  diversion  of  storage  release  or  natural  stream 
flow,  (3)  operation  of  tin-  distribution  system,  and  (4)  delivery  of  water  to  farms.  He 
completes  his  discussion  in  the  following  article. 


The  most  conservative  use  of  the  available 
water  supply  is  that  which  results  in  mini- 
mum crop  yields.  However,  this  does  not 
imply  excessive  use  of  water  to  produce  the 
highest  possible  yield  per  acre.  In  the 
application  of  irrigation  water,  a  point  is 
reached  where  the  increase  in  yield  is  not 
in  proportion  to  the  additional  water 
applied. 

Each  farmer  must  observe  and  study 
conditions  and  requirements  and  crops  to 
be  produced  on  his  own  place  and  then  reg- 
ulate his  operations  according  to  his  knowl- 
edge and  understanding  of  his  peculiar 
problems.  He  may  obtain  help  and  advice 
from  technical  and  agricultural  agencies, 
but  withal,  he  must  adapt  the  general  the- 
ories and  principles  to  his  own  particular 
conditions. 

Experiments  on  test  plots,  with  complete 
records  of  irrigations  and  yields,  will  aid 
in  determining  methods  that  create  opti- 
mum results. 

There  are  no  set  rules  that  can  be  applied 
universally  without  judicious  adaptation 
and  variation,  if  necessary,  to  fit  the  im- 
mediate conditions  and  requirements. 

Soil  moisture  and  crop  needs  should  be 
studied  carefully  at  all  times  and  irriga- 
tions regulated  accordingly.  This  is  essen- 
tial to  effect  the  proper  combination  of  soil 
type,  slope  of  land,  length  of  run  and  head 
of  water  and  also  to  give  the  crop  just 
enough  water  to  meet  its  requirements  with- 
out a  deficiency  or  excess  and  waste.  This 
rule  is  especially  important  during  and  im- 
mediately following  light  showers,  when 
assumed  soil  moisture  conditions  are  often 
mi-leading.  Project  personnel  must  guard 
against  crop  damage  from  this  cause,  which 
in  turn  may  bring  forth  an  accumulation  of 
orders  that  result  in  a  peak  demand  on  the 
system,  often  beyond  its  capacity  to  serve 
in  a  resonable  time.  D<-|>ih  of  soil  satura- 
tion by  irrigation  or  rain  should  be  deter- 
mined by  using  a  probe  rod  or  shovel  to 
the  depth  of  the  root  zone.  Although  a 
limited  portion  of  the  applied  water  must 
percolate  through  the  soil  to  prevent  ac- 
i  umulation  of  alkali  salts  on  the  surface, 
farmers  must  resist  over-irrigation. 

A  rising  water  table,  high  water  delivery 
charges,  and  water  waste  are  companion 
•\  il-  uf  excess  irrigation. 

When-  -nth.  .mi  water  is  available,  its 
application  should  be  limited  to  an  amount 
necessary  to  keep  the  crop  in  continuous 
healthy  growth.  Irripators,  especially 
those  in  the  Rio  Grande  Valley,  should  not 
wait  until  the  crop  is  suffering  and  thru 
demand  or  expect  immediate  relief  In  <1r- 


lixery  of  water  on  short  notice.  Such  a 
practice  disrupts  normal  irrigation  sched- 
ules and,  if  commonly  practiced,  leads  to 
peak  demands  which  cannot  be  relieved. 
There  is  then  no  alternative  except  to  de- 
liver regular  irrigation  heads  on  a  rotation 
schedule  or  by  deliveries,  as  near  as  pos- 
sible, in  the  sequence  in  which  orders  are 
received.  Careful  observation  of  soil 
moisture  conditions  permits  anticipation  of 
water  needs  sufficiently  in  advance  to  allow 
storage  releases  on  the  basis  of  consolidated 
orders. 

Delayed  orders,  whether  due  to  a  lack  of 
accurate  information  on  soil  moisture  con- 
ditions and  crop  requirements  or  postpone- 
ment or  cancellation  of  orders  during 
periods  of  light  rain  showers,  when  soil 
conditions  may  be  misleading,  result  in  the 
loss  of  water  released  from  storage  to  meet 
anticipated  requirements.  Water  cannot 
be  made  available  when  needed  and  then 
used  only  as  desired  without  waste,  inter- 
mittent service,  and  disrupted  operations. 

Proper  cultivation  of  plants  during  the 
early  stages  of  their  growth  not  only  con- 
trols weeds  but  conserves  moisture. 

Plants  should  be  forced  to  develop  a  deep 
root  system  during  the  early  part  of  the 
growing  season.  This  can  be  accomplished 
by  avoiding  over-irrigation.  Too  much 
water  on  young  plants  tends  to  develop  a 
shallow  root  system  which  in  turn  requires 
frequent  irrigation  throughout  the  growing 
season.  Properly  developed  root  systems 
require  less  water,  produce  superior  plants 
of  better  quality  and  give  greater  yields. 

Ditches,  gates,  and  boxes  should  be  suffi- 
ciently large  to  handle  maximum  flows,  and 
they  should  be  kept  clean.  As  a  general 
rule,  irrigations  should  begin  at  the  far  end 
of  the  field  to  avoid  waste  of  a  full  ditch  of 
water  after  the  application  has  been  com- 
pleted. If  the  headgate  is  distant  from  the 
field,  it  should  be  closed  soon  enough  to 
fini-h  the  irrigation  without  wasting  a  full 
ditch  of  water. 

Irrigation  abuses  are  often  the  fault  of 
employed  irrigators,  especially  if  they  are 
inexperienced.  Farmers  cannot  expect  best 
i. -nil-  unless  their  employees  are  properly 
-u|>ci\i-ed  and  required  to  use  approved 
irrigation  practices. 

i  i  <>p  and  irrigation  programs  of  indi- 
vidual opit. it'.i-.  particularly  for  special- 
i/ed  ami  minor  uses,  should  be  adjusted  to 
-•  hcilulcs  r-i.il.lishnl  to  meet  major  require- 
ment!". Adherence  to  such  schedules  is 
particularly  important  for  fall  and  winter 
irrigations,  when  water  runs  are  intermit- 

(Cantinnrit  an  pmfr  tVt 
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British  War  Bride  in  the  Wilderness 


A  boyhood  ambition  was  realized, 
and  a  wartime  dream  came  true, 
when  Pat  Ford  became  the  care- 
taker at  Bumping  Lake  and  gave  his 
wife,  Doris,  the  "quiet  home  in  the 
country"  he  had  promised. 


by  Stanley  Rasmussen, 

Chief  Photographer,  Region  I,  Boise,  Idaho 
Photographs  by  the  author 


Doris  Ford  proudly  raises  Old  Glory 
and  anxiously  looks  forward  to  the 
day  when  it  will  be  her  flag,  foo.-> 


FOR  the  second  time  since  coming  to 
America  from  her  home  in  Surrey,  Eng- 
land, British  war  bride  Doris  Ford  has  gone 
into  seclusion  at  Bumping  Lake  Reservoir 
of  the  Yakima  Reclamation  project,  situ- 
ated high  in  the  Cascade  Mountains  of  cen- 
tral Washington.  Until  spring  she  will  see 
no  one  except  her  husband.  Pat,  and  their 
6-month-old  son,  Billy.  Since  the  first 
heavy  snow  in  November,  Doris  has  been 
forced  to  restrict  her  activities  to  her  home 
and  the  immediate  area  surrounding  it. 
Until  she  learns  more  about  the  art  of  ski- 
ing she  will  probably  stray  no  farther 
from  her  home  than  the  distance  she  can 
throw  a  snowball  at  the  man  who  took  her 
to  this  wholesome  outdoor  life. 

It  was  probably  the  most  natural  thing  in 
the  world  that  husband  Pat  was  chosen  for 
the  position  as  caretaker  of  the  isolated  res- 
ervoir, replacing  colorful  Jack  Nelson,  who 


retired  after  30  years'  service.  (See  REC- 
LAMATION ERA,  December  1946.)  Pat  was 
born  and  raised  at  Goose  Prairie,  5  miles 
from  Bumping  Lake  and  the  post  office  for 
the  rugged  area.  As  a  tow-headed  boy  he 
spent  many  happy  hours  romping  around 
the  reservoir  and  in  the  surrounding  moun- 
tains. He  recalls  that  he  had  some  of  his 
most  exciting  times  throwing  pieces  of  wood 
into  the  spillway  waters  and  watching  them 
drift  off  down  the  mountain  stream.  As 
he  grew  older  he  hunted  and  fished  the  area. 
All  of  this  time  he  was  subconsciously 
storing  up  information  about  the  duties  of 
a  caretaker  as  he  followed  white-haired  Jack 
Nelson  around  during  his  frequent  visits  to 
the  lake.  Even  though  he  had  a  hidden  am- 
bition to  live  the  free  and  open  life  that  was 
Nelson's,  it  wasn't  until  he  had  gone  over- 
seas that  he  realized  that  it  might  material- 
ize. His  mother  wrote  him  about  the  posi- 


tion which  was  to  be  vacated  at  Bumping, 
and  Pat  immediately  submitted  his  appli- 
cation. 

That  application  was  also  the  concern  of 
another  person,  for  Pat  had  married  Doris 
White,  a  flight  sergeant  in  the  Women's 
Auxiliary  Air  Force.  His  promise  of  a 
quiet  home  in  the  country  was  to  be  taken 
more  literally  than  she  suspected  at  the 
time.  It  has  certainly  proved  to  be  a  lot 
different  than  anything  that  she  had  known 
in  England. 

Doris  had  become  accustomed  to  being 
away  from  home  while  in  the  army  but  yet 
she  adhered  to  a  pattern  of  living  wholly 
English.  In  Surrey,  a  suburb  of  London, 
where  she  grew  up,  she  was  constantly  sur- 
rounded by  a  lively  environment.  She  has 
six  brothers  and  sisters — always  a  source 
of  great  fun.  In  direct  contrast  to  the 
quiet  life  that  Pat  had  known  in  the  moun- 
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tains,  Doris  spent  hers  enjoying  the  ways 
of  the  big  city. 

When  the  time  came  for  her  to  depart 
for  America  she  claims  to  have  experienced 
no  qualms  at  the  discouraging  prospect  of 
not  seeing  her  English  home  and  fiicii.U 
again  for  a  long  time.  It  wasn't  until  they 
were  on  the  last  lap  of  a  pleasant  trip — 
when  the  Fords  alighted  from  the  bus  at 
Bumping  Lake  Junction  en  route  to  Goose 
Prairie — that  Doris  was  abruptly  initiated 
into  the  new  life  which  was  to  confront  her 
on  a  Federal  Reclamation  project.  The  6 
miles  from  the  highway  to  Pat's  home  had 
to  be  traversed  on  foot,  as  the  young  couple 
had  forgotten  to  inform  Pat's  folks  of  the 
time  of  their  arrival,  and  thus  no  one  met 
thrm  at  the  bus.  But  Doris  remembers 
that  she  was  so  intrigued  by  the  contrast 
<>f  the  tall  pine  and  tir  trees  to  the  sturdy 
oak  and  elms  which  were  familiar  to  her 
in  England,  thai  she  hardly  noticed  the 
long  walk.  This  was  the  start  of  a  rugged 
r\i-ti-in  r  in  the  mountains  of  Washington 
for  the  attractive  24-year-old  bride  from  the 
British  Isles. 

Pat  is  23  years  old — probably  the  young- 
est employee  of  the  Bureau  of  Reclamation 
holding  a  position  as  caretaker  of  a  reser- 
voir. Each  morning  in  the  spring,  sum- 
im-r.  and  early  fall  he  receives  word  via 
short  wave  radio  from  the  Bureau's  Yakima 
office  as  to  how  much  water  is  needed. 
He  goes  to  the  gate  house  and  turns  the 
whi-i-l  which  governs  the  flow  of  the 
prc<  ious  irrigation  »up|il\  to  the  farms  of 
tin-  Yakima  Valley.  Just  as  vital  to  the 


efficient  operation  of  this  reservoir — one  of 
-i\  on  the  project — are  tin-  readings  which 
he  takes  the  year  around  at  the  weather 
station  situated  in  his  front  yard.  From 
these  figures  W'eather  Bureau  officials  pre- 
determine how  much  water  can  be  expected 
for  ^  akima's  irrigated  farms  due  to  sum- 
mer rains  and  how  much  storage  can  be 
expected  through  the  winter's  snowfall. 

The  maintenance  of  equipment  and  fea- 
tures of  the  dam  keeps  Pat  busy  for  long 
hours  during  the  late  spring  and  summer 
months.  The  spillway  must  be  tarred  to 
prevent  rotting.  There  are  many  logs  and 
floating  obstacles  to  be  disposed  of.  When 
all  of  this  has  been  done,  there  is  a  general 
clean-up  of  the  reservoir  to  be  made. 
Then  too,  he  must  be  constantly  alert 
against  forest  fires  in  the  area.  On  several 
occasions  he  has  notified  the  ranger  station 
about  fires  he  has  spotted  and  then  has 
joined  them  in  fighting  the  blaze.  Visitors 
are  welcome  but  they  bring  with  them  the 
danger  of  fire. 

When  the  Fords  first  took  up  their  duties 
at  Bumping  Lake  Reservoir  they  found 
themselves  handicapped  by  an  acute  lack  of 
transportation.  What  was  needed  was  a 
conveyance  which  could  serve  many  pur- 
poses. They  wanted  a  vehicle  which  could 
be  subjected  to  heavy  duty  and  yet  be  used 
for  an  occasional  run  into  town  or  for  get- 
ting around  on  the  rough  mountain  roads. 

A  surplus  army  truck  seemed  to  be  the 
answer  but  an  extended  search  of  car  lots 
of  the  Yakima  Valley  disclosed  only  one 
on  sale  and  it  was  priced  at  $2,100.  That 


was   definitely   out   of   the   Ford's   budget 
range. 

When  it  seemed  that  all  hope  for  an 
an>wer  to  the  problem  had  ebbed  awa\. 
Pat's  brother  ran  into  their  home  one  <la\ 
with  the  solution.  He  had  seen  an  army 
"duck"  at  a  surplus  sale  in  Yakima  with  a 
price  tag  of  $750.  One  look  at  the  massive 
piece  of  equipment  was  enough.  1  ln-\ 
drove  it  home. 

The  "duck"  -cr\es  a  double  purpose.  It 
is  used  in  the  lake  to  pull  stumps  and  tow- 
obstacles.  Formerly  Ford  had  to  use  a 
small  and  inadequate  motorboat.  His 
present  vehicle  also  fills  the  bill  for  trans- 
portation when  the  Fords  find  it  necc--ai\ 
to  run  down  to  Goose  Prairie  for  grocciic- 
and  the  mail.  Dori-  deri\e<  a  lot  of  pleas- 
ure from  the  strange  craft,  having  learned 
to  operate  it  when  Pat  took  her  on  an 
occasional  jaunt  around  the  reservoir. 

The  6-month  isolation  during  the  lii-t 
winter  made  a  change  in  Doris,  unbeknown 
to  her.  Friends  noted  she  had  lost  most  of 
her  English  accent.  She  had  also  adopted 
some  slang  expressions  from  Pat,  such  as 
"once  in  a  blue  moon."  While  Pat  may 
have  succeeded  in  changing  Doris'  diction 
considerably,  there  are  some  English  habits 
with  which  she  refn.-ed  to  part.  The  most 
prominent  of  these  is  her  inherent  desire  to 
sip  tea  at  10  in  the  morning  and  in  the  mid- 
dle of  the  afternoon.  And  she  must  have 
toast  and  marmalade  to  go  with  it.  Pat, 
like  the  rest  of  the  ho\s  who  served  in  the 
armed  forces,  has  developed  an  aversion  to 
marmalade,  but  Doris  still  has  it  as  regularly 


.•It  I'll.  Doris  "douhling  in  bran"  a*  *he  taken  ntenxafe  from  Yakima 
project  i*_//ire,  cri'/i  if  it  tlot'x  inconvenience  Mauler  Hilly  a  little.  He- 
loir,  the  and  I'al  check  the  anemometer  to  iletermine  the  wind  relocily, 
jutt  another  of  thr  many  talks  connected  trith  the  caretaker'*  job. 
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as  "Big  Ben."  She  did  try  iced  tea  but  says 
"I  wouldn't  give  you  a  'thank  you'  for  it." 
She  still  wants  hers  hot,  with  milk,  not 
cream,  and  with  sugar. 

The  long  winter  provides  Doris  with  a 
chance  to  try  a  recreation  entirely  new  to 
her — skiing.  She  made  several  attempts  at 
it  during  the  snow  season  of  1946  but  ad- 
mits they  were  not  successful.  Taking 
short  walks  around  the  area  on  snow  shoes 
had  more  appeal  for  her  because  she  "found 
it  not  so  difficult  to  stand  up  on  them." 

But  outdoor  sports  are  just  one  form  of 
diversion  which  the  Fords  resort  to  in  their 
search  for  amusement  during  the  long  win- 
ter days.  Playing  "monopoly"  is  another. 
Neither  of  them  will  claim  the  Bumping 
Lake  championship  but  Pat  was  challenging 
no  beginner  when  he  played  Doris.  Mo- 
nopoly is  played  extensively  in  England. 
Besides  this  unending  game,  the  Fords  can 
turn  to  a  library  of  several  hundred  books 
in  their  living  room.  Woodworking  is  a 
pastime  for  Pat.  Last  winter  he  turned 
eight  table  lamps  on  his  wood  lathe  from 
pieces  of  fir  which  he  had  seasoned.  He 
sold  the  lamps  to  a  nearby  riding  lodge  in 
the  spring  when  he  could  once  again  drive 
out  to  civilization. 

Being  cooped  up  for  6  months  and  find- 
ing an  interesting  diversion  for  all  those 
idle  moments  is  a  test  for  anyone's  in- 
genuity, but  Doris  claims,  "I  didn't  mind  it 
at  all."  Of  course,  since  the  arrival  of  Mas- 
ter Billy,  the  problem  of  what  to  do  with  lei- 
sure time  has  been  much  less  acute!  She 
does  confess  that  during  the  long  winter 


nights  when  she  is  sitting  in  front  of  a  hot 
blazing  fire  in  the  huge  fireplace,  which  re- 
sembles those  found  in  English  homes,  she 
thinks  too  frequently  of  her  folks  back  in 
England  and  the  hardships  which  they  are 
facing.  Doris  periodically  sends  a  box  of 
foodstuffs  and  clothing  to  her  people. 

Last  summer  much  of  Doris'  time  was 
spent  in  stocking  the  pantry  shelves  with  a 
variety  of  foodstuffs  to  last  them  through 
the  winter.  The  Fords  made  several  trips 
to  Yakima  and  loaded  up  on  canned  goods. 
This  was  something  which  Mrs.  Ford  really 
enjoyed,  for  she  had  spent  many  a  fatiguing 
hour  standing  in  queues  in  her  home  town. 
But  the  variety  of  the  items  which  she  was 
able  to  purchase  posed  a  problem  for  her. 
There  were  a  lot  of  cans  about  which  she 
had  never  heard.  This  meant  she  had  to 
learn  all  about  American  cooking  and  eat- 
ing habits.  She  was  lucky  in  this  respect, 
however,  for  she  had  Pat  in  a  spot  where 
he  had  to  take  it  or  leave  it. 

Home  canning  was  something  else  of 
which  she  knew  nothing.  Pat  brought  her 
some  of  the  famous  Yakima  peaches  and 
apricots  and  helped  her  preserve  them. 
This  venture  was  apparently  successful  for 
she  said,  "I  was  afraid  that  we  wouldn't 
have  any  fruits  left  for  winter  the  way  that 
Pat  devoured  them." 

When  spring  comes  again  to  the  Bump- 
ing Lake  area  and  the  Fords  both  can  once 
more  travel  the  now  impassable  road  from 
the  lake  to  Goose  Prairie  they  will  climb 
into  their  "duck"  and  take  a  week  end  to 


look  up  the  friends  whom  they  will  not 
have  seen  for  6  months. 

Most  important  of  all,  Doris  will  go  to 
Yakima  and  make  application  for  naturali- 
zation papers.  She  is  now  spending  end- 
less hours  studying  the  history  and 
constitution  of  the  United  States,  so  she 
can  become  a  full-fledged  citizen. 

And  when  that  happens  she  and  Pat 
each  morning  will,  more  proudly  than  ever, 
raise  the  American  flag  to  the  tall  pole  in 
the  front  yard  of  their  wilderness  home  in 
the  West.  • 


How  to  Conserve  Irrigation  Water 

(Continued  from  page  26) 

tent.  Operation  of  the  system  for  special 
deliveries  to  limited  and  scattered  acreage 
is  extremely  expensive  and  wasteful.  It  also 
interferes  with  necessary  maintenance  work 
because  there  are  certain  nonirrigation 
periods  when  water  must  be  out  of  the  canals 
to  accomplish  necessary  repairs. 

Irrigation  farmers  should  not  gamble 
with  irrigation  water,  especially  when  the 
supply  is  limited.  The  gain,  if  any,  is  not 
worth  the  risk.  Preseason  planting  to 
attempt  to  force  the  growing  season  results 
too  often  in  replanting  and  stunted  growth. 
This,  in  turn,  adds  extra  seed  and  farm 
operation  costs,  in  addition  to  consequent 
loss  of  the  stored  irrigation  supply.  Crops 
planted  in  season,  when  germination  and 
continued  growth  are  assured,  will  usually 
outproduce  those  planted  prematurely.  • 


Army  "duck"  provides  Pat  and  Doris  icith  ideal  transportation  for  this  rugged  country — being  serviceable  on  both  land  anil  sea. 
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Golden  Harve 


Abore,  left  corner — Harry  H.  Hundley 
Inline;  extreme  left,  Mrf.  Huntllry 
help*  Harry  irif/i  lighting  fixture;  di- 
rectly abnre,  "hntixe  on  icheelt"  bar- 
rack* en  route  to  netc  hometite;  helotc 
left,  Mrt.  II ill-,  in  her  netc  kitclu-n : 
iliri-rllY  hi-lmr,  frank  Sulliran  enjoying 
a  repatt. 


Tule  Lake  homesteaders,  tal 
lifetime  opportunity,  plus  a  h 
feet  timing,  ideal  locality,  an 
dented  and  perhaps  never-to- 

eff 

by  A.  D.  Har\e>  » 

Kef  ion  II,  Sat 

If  you  were,  like  most  of  us  who  had  to 
take  American  Literature  in  the  late  1920's, 
fed  an  exclusive  diet  of  Sinclair  Lewis, 
Knut  Hamsun,  and  Hamlin  Garland  until 
you  almost  cultivated  a  taste  for  their  leaden 
epics  of  Life,  Thwarted  by  the  Rigors  and 
Disappointments  of  Wrestling  with  Farm 
Problems  on  the  Dour  Midwestern  Prairie. 
you  are  apt  to  regard  this  chronicle  of  the 
first  crop-year  among  the  1946  Tule  Lake 
homesteaders  with  faint  disdain. 

It  definitely  lacks  "class" — that  monu- 
mental quality  evoked  by  the  lurking  pres- 
ence of  Fate  near  the  family  hearth,  quiet, 
unobtrusive,  but  forever  watchfully  waiting. 
ready  to  flop  her  wet  blanket  and  douse  the 
tiniest  glow  from  the  embers  of  youth  and 
hope. 

For  one  thing,  nature  was  particularly 
kind.  A  June  frost  looked  bad,  but  the 
crops  came  through  all  right.  The  market 
was  unusually  favorable — even  better  than 
1946.  It  was  up  to  the  levels  of  1945,  in 
fact,  with  barley  bringing  $5  a  hundred- 
weight. Credit  was  easy  and  ample  and 
cheap.  The  long  shadow  of  the  banker, 
coming  to  grab  the  crop  and  tools,  never 
darkened  a  single  doorstep. 

Fate  was,  thanks  be,  indifferent.  And 
Fortune,  which  gave  farms  to  the  86  home- 
steaders last  Christmas,  beamed  down  on 
them  rather  steadily  all  year. 

There's  little  of  the  epic  about  the  sti-r\ 
of  the  year  1947  in  the  Klamalh  eountn. 
But  if  you're  a  normal,  optimistic  American 
who  likes  to  see  people  happy  and  successful 
rather  than  bloody  but  unbowed:  if  \oii  be- 
lieve that  money  to  spend  is  good  stuff:  if 
you  quip  naturally,  "Well.  Columbus  to,.k 
a  rhanre";  then  the  adventures  of  the  In.  k\ 
.".<>  who  got  f.nni-  for  Christmas  presents 
last  >ear  will  interest  you.  You  may  >\<-n 
xee  it  as  a  story  of  pioneering;  for  if  half 
tin-  i>ioncerinn  sjiinl  i.\  K  i7/i'»i/:«ev>  ti>  em/i/re 
nan/.iAi/M.  thr  ullirr  ami  higher  half  is  n  ill- 
iitfness  to  gamble  on  a  lonf  shut. 

I  ...  ih. n-  iln-  ».i\  it  turned  out  at  Tule 
I^ake  this  year.  Everybody  was  faiilv 
happ\.  but  those  of  the  veteran*  who  look 
id,-  liiijMr.t  ,  II.ITI.  ••-  were  hii|i|>ie-t. 

lleean-r  of  an  incvitahlv  late  start,  must 
.if  the  veterans  fell  thai  the  best  way  to  as- 
-me  the  -inn-—  ol  the  fit-t  \e;u  .111  their 
farms  was  to  lease  their  land  In  e\|«-i  ii-n.  r.l 
o|M-rnlor-  at  relatively  high  priees.  and  then 
hv  working  with  them,  leain  how  ihe  land' 
imjihl  lo  lie  farmed.  Meanwhile.  th>  \  •  ..nlil 
w..lk  mi  the  two  l..n  i.i.  k-  each  fliilll  the  old 
I. -I  whirh  weie  allolteil  for  hull- 


/  Kiamath 


vantage  of  a  once-in-a- 
combination  of  per- 


rices,  reap  an  unprece- 
icated  reward  for  their 


i  Cassmore 
„  Calif. 

tear  them  down  for  lumber  to  build 
anent  houses,  or  reconvert  them  into 
•  looking  shelter  via  siding  and  picture 
3ws.  Early  in  the  year  you  heard  so 
about  this  type  of  planning  that  you 
;ht  the  whole  area  might  be  leased  out. 
:  sudden  wave  of  optimism  seemed  to 
>  over  the  newcomers  at  planting  time, 
final  result  was  that  only  10  home- 
ers  leased  out  all  of  their  land.  Only 
ised  out  any  of  it.  Sixty  farmed  it  all 
selves. 

timism   was   justified.     Last   Novem- 

omesteader  James  Stearns  said,  "I  fig- 

the  best  thing  to  do  was  to  play  it 

lease   my   land,  work   out;    get   the 

ings  torn  down  and  ready  to  build  a 

:  next  year.     To  my  sorrow,  I  won't 

again."     Here  are  the  crop  returns 

the    7,500    homesteaded    acres   that 

•d  his  chagrin. 

ose  who  leased  out  averaged  a  gross 
'5,  and  after  deducting  $500  for  water 
other  charges,  netted  approximately 
'5. 

e  rest  of  the  homesteaders — those  who 

ited  all  their  land  or  operated  most 

and   leased   some    out — averaged   a 

income  of  about  $10,150.     As  nearly 

sts  and  production  figures  can  be  ad- 

1,  their  net  return — over  and  above 

iction  and  maintenance  costs — was  a 

over  $6,000. 

ese  were  incomes  from  the  homesteads 
i.  In  addition,  most  of  the  settlers 
to  have  paid  for  groceries  between 
time  and  harvest  by  using  the  GI  bill 
ghts'  provision  which  allows  veterans 
isiness  or  on  farms  to  draw  the  differ- 
between  their  incomes  and  $100  a 
h.  Also,  many  worked  off  their 
3  at  some  time — on  other  farms,  in 
otato  sheds,  as  carpenters,  or  at  other 

few  incomes  soared  far  above  the  gen- 
average.  Some  homesteaders  success- 
bid  on  project  lease  lands — lands  not 
ufficiently  reclaimed  and  developed  to 

for  homesteading  which  are  leased 
or  grain  farming  until  they  are  ready, 
income  from  the  lessees  goes  into 
:ct  funds  and  the  leveling  and  draining 
do  reduces  construction  costs.  Seven 
rs  who  won  out  on  the  bidding  for 

lands  last  spring  added  a  gross  of 
)0  and  a  net  of  perhaps  $4,000  apiece 
eir  year's  earnings. 

iccking  individual  homesteaders,  we 
d  that  the  above  estimates  from  in- 


John  S.  Wynn,  above.  At  right — Kiamath 
homes:  (1)  George  A.  Douglass,  Jr.;  (2) 
Shirley  A.  Congdon;  (3)  Paul  E.  Christie; 
(4)  Walter  M.  Hulse;  (5)  Robert  G.  Stoer- 
beck's  machinery  shed  (6)  Walter  E.  John- 
son's barn  and  machinery  shed,  and  (7) 
James  G.  Stearns'  home. 

complete  crop  returns,  couldn't  be  too  far 
wrong. 

We  found  long,  lean  Jack  Mace,  once  a 
gunnery  officer  aboard  a  destroyer  in  the 
Pacific,  scrambling  with  a  sailor's  nimble- 
ness  up  and  down  the  sides  of  a  pile  of 
baled  alfalfa  hay  that  looked  a  city  block 
long  and  five  stories  high.  He  shouted 
down  to  us  that  this  was  part  of  500  tons 
he  had  taken  off  some  110  acres  (he  has 
one  of  the  larger  farms  on  the  sod  lands 
near  the  edge  of  the  homestead  area)  and 
that  most  of  it  had  brought  about  $25  a 
ton.  Next  year  and  the  year  after  he  "in- 
tends to  do  some  better"  by  putting  the 
land  into  barley  and  then  leveling  it 
completely  enough  to  handle  anything. 

Mace  reported  that  neighbor  Bill  Craw- 
ford, Signal  Corps  ETO  veteran,  had  al- 
ready taken  18  tons  of  seed  off  93  acres  of 
clover  that  were  growing  when  he  got  the 
place.  The  price  was  reported  as  40  cents 
a  pound  (that  amounts  to  a  total  return  of 
$14,400)  and  the  crop  had  not  yet  been 
completely  harvested.  Crawford  also  had 
16  acres  of  barley. 

It  was  some  satisfaction  to  an  old  GI  to 
find  the  ex-Colonel  Irvings  living  in  a  bar- 
racks just  like  anyone  else.  John  Irving 
was  not  at  home.  But  his  wife,  as  we  took 
her  picture  reading  a  copy  of  The  Reserve 
Officer  by  the  picture  window  that  looked 
out  on  the  lovely  view  of  the  peninsula  you 
see  at  the  bottom  of  page  32,  told  us  the 
story  of  their  year's  operations.  Being 
mellow  enough  by  now  not  to  wish  even  the 
brass  any  hard  luck,  we  were  glad  to  note 
that  they  had  taken  better  than  1,700  sacks 
of  barley  off  74  acres.  They're  going  into 
clover  next  year. 

We  approached  the  Bolesta  farmstead 
with  some  trepidation.  The  Bolestas  had  to 
succeed.  To  begin  with,  it  was  ex-Wave 


Kleanur  Jane  liitle.\tn  1-0-  NI>M-III|.IT  I'M. 
ERA  cover  i  n7i«  icon  the  farm.  She  is  un- 
doubtedly the  only  unman  veteran  home- 
steader in  history  I  unless  George  Washing- 
Ion  gave  Moll\  I'itrhrr  a  land  grant). 
Husband  Charles  Bolesta  is  a  fine  looting 
ex-Marine,  invalided  out  of  the  service  after 
l»'in  f  htully  shot  up  about  the  legs  on  Guam. 
llr  nas  born  and  raised  in  n  hip  city  and 
nerer  sate  a  farm  until  he  met  anil  jell  in 
love  with  farmer's  daughter  Eleanor  while 
lie  was  doing  guard  duty  on  If  hid  by  Island. 


If  ash.,  before  he  went  overseas. 

Well,  we  were  more  than  satisfied. 
Charles  Bolesta  was  looking  fine,  although 
the  strain  of  farm  work  on  his  legs  had  laid 
him  up  for  6  weeks  during  the  summer.  He 
was  feeling  fine,  too.  "Got  about  2,000 
sacks  of  barley  off  104  dry-farmed  acir-." 
he  bragged.  "Seven  acres  of  clover  seed  to 
come  in  yet.  Got  28  sacks  off  land  that  I 
plowed,  18-22  sacks  off  that  I  just  tilled. 
1  think  I'll  make  a  farmer  yet."  He  prob- 
ably will.  While  we  were  there  a  couple  of 


rm 


Top  If  ft,  Jarlt  t  .  Murr  on  tin-  "houtr  <•/  hay;"  immediately  under  i*  a  field  of 
barlrr  anil  to  thr  right  thr  *arl<rd  pnnlnrl;  alum-  nl  left,  I.ee  .S.  \t<  Mullen;  at 
right,  Hig  Jim  Ili-ll.  the  happy  homritniilfr ;  immediate  right  in  George  A. 
*,  Jr.,  and  lilllf  /(//••:  hrli»c,  Thr  I'rniniula. 


farm-bred  neighbors,  who  had  been  gener- 
ous with  advice  earlier  in  the  year,  were 
asking  him  questions:  Lee  McMullen,  local 
Production  Credit  chief,  talks  about  the 
Bolestas: 

LEE:  "I  am  very  proud  of  them." 

Us:  "Yes,  they  did  real  well — and  he  isn't 
even  a  farmer." 

LEE:  "I  beg  your  pardon — he  IS  a 
farmer." 

The  John  Wynns  were  in  the  upper 
brackets.  He  fought  through  Europe  as  a 
field  artillery  lieutenant,  and  was  dis- 
charged just  in  time  to  put  in  an  applica- 
tion blank  for  last  year's  opening.  He 
leased  his  74-acre  place  for  $4,300  and 
went  in  with  ex-County  Agent  Ernest  Lind- 
say and  Vernon  McVey  on  a  lease-land 
deal  that  had  grossed  the  three  of  them 
$25,000  with  90  percent  of  the  crop  in. 
We  didn't  see  Lindsay  and  McVey,  but  they 
probably  did  even  better  than  Wynn. 
Lindsay  had  83  acres  of  his  own  place 
in  28-sack-an-acre  barley,  which  should 
have  grossed  him  $11,000,  14  acres  of 
potatoes  for  another  $5,000-$8,000,  de- 
pending on  the  type,  and  2  acres  of  oats. 
McVey  had  45  acres  of  barley  and  29  of 
clover. 

Obviously,  nobody  starved.  Even  Jim 
Stearns,  who  had  gloomed  to  us  about  his 
fatal  conservatism,  analyzed  his  income  for 
the  year  from  the  place  as  "56  acres  rented 
at  $60— $3,360;  8  in  28-sack  barley- 
Si, 120;  8  in  seed  rye — $945;  total— 
$5,425."  He  made  some  more  running  a 
few  cattle  up  at  his  dad's  place  near  La- 
Pine,  Oreg.;  worked  out  some;  but  drew 
only  2  months'  checks  under  the  GI  bill. 

For  a  first  year,  there  has  never  been  a 
homestead  tract  as  successful  as  this  one. 

But,  on  the  other  hand,  there  has  never 
been  an  inflation  like  this  one,  either.  So 
when  you  ask  wistfully,  "What  did  the 
homesteaders  do  with  all  that  money?"  we 
come  right  back  at  you  with  "What  did 
you  do  with  all  your  dough  during  calendar 
year  1947?" 

Like  you,  the  homesteaders  spent  it,  of 
course: 

*  on  food,  averaging  better  than  $100 
per  month  per  family.     For  grub  is  never 
cheap  in  a  new  country  with  no  competi- 
tion   among   corner   groceries    and    super- 
markets and  no  time  yet  to  put  in  a  garden. 

*  on    moving    their    barracks    to    the 
farm  and  making  them  weathertight — per- 
haps $1,000-$1,500  per  farm. 

*  on  gasoline,  getting  around  the  wide 
country. 

*  on  home  furnishings. 

*  on  tractors  and  tools. 

Most  families  ended  up  with  not  much 
left,  needing  production  credit  loans  for 
their  second  year. 

But  probably  the  difference  between  them 
and  you  and  me  is  that  when  they  had 
spent  their  money  they  had  something  to 
show  for  it. 

Everybody  had  a  roomy,  weather-tight 
house,  many  nicely  finished  on  the  outside 


with  shingles  or  siding  or  %-inch  plywood 
(see  houses  in  the  outside  column  on  p.  31) 
often  finished  on  the  inside,  too.  Every 
house  that  we  looked  at.  no  matter  what  the 
condition  of  the  outside  or  inside,  had  a 
shining  new  kitchen,  crammed  with  a  wash- 
ing machine,  mixer  and  all  that  multiplicity 
of  bright  new  labor-saving  devices  available 
to  the  modern  woman. 

The  sole  exception  to  this  culinary  con- 
venience and  general  shipshapeness  was  the 
windy,  dust-ridden,  unchanged  barracks  of 
Frank  Sullivan,  23-year-old  veteran  of 
countless  years  in  the  back  end  of  a  B—17 
over  the  ETO.  One  corner  of  "chez  Sul- 
livan," is  shown  on.  page  30.  As  we  gazed 
around  at  the  masculine  surroundings  and 
the  new  Oldsmobile  in  the  front  yard,  we 
sneered  enviously,  "Why  don't  you  marry 
you.  a  wife?" 

He  chortled,  "Sorry  fellows,  don't  think 
I'm  mature  enough  to  take  on  such  a  re- 
sponsibility until  at  least  1955." 

A  wife  might  help  him  settle  down.  He 
only  got  2,072  sacks  of  barley  off  74  acres 
and  when  we  saw  him  he  was  doing  nothing 
but  picking  up  potatoes  on  his  dad's  farm 
all  day  and  then  coming  home  to  disk  his 
own  acreage  to  keep  it  from  blowing  away. 
Lee  McMullen  claims  he's  the  best  credit 
risk  in  the  area:  "We've  been  lending  that 
kid  money  since  he  was  leading  whitefaces 
three  times  his  height  into  4-H  shows." 

A  few  homesteaders  have  already  put  up 
permanent  homes.  George  Douglass,  Jr., 
built  the  house  at  the  top  of  the  opposite 
column.  It  is  simply  the  frame  of  the  bar- 
racks with  good  redwood  siding;  shingles 
over  the  tar  paper  roof  and  hardwood  floor- 
ing over  the  planks;  cut  up  a  bit  and  re- 
arranged. A  contractor  estimated  $13,- 
000  for  one  like  it,  "but  not  as  good  because 
the  2  by  4's  in  the  barrack  frame  are  better 
seasoned  and  you  can't  buy  that  kind  of  tar 
paper  any  more,  so  build  it  yourself."  His 
expenditure  for  the  home  has  been  $1,000 
for  three  carpenters  for  three  weeks  plus 
$4,000  for  materials. 

On  page  30  you  see  the  Harry  Hundleys 
cleaning  up  the  front  yard  of  their  con- 
crete-block home  and  putting  up  an  indirect 
light.  Harry  Hundley  did  a  lot  of  the 
work  himself  and  figures  the  total  cost 
around  $7,000.  John  Wynn  is  shown  in 
the  photo  on  page  31  laying  the  first  courses 
of  pumice  blocks  for  a  similar  house,  which 
will  cost  him  about  the  same  and  which 
would  sell  for  $18,000. 

Were  the  homesteaders  reckless  in  build- 
ing right  now?  Farm-raised,  most  have 
acquired  some  skill  with  tools.  This  year 
was  a  year  when  you  could  plant  a  field 
crop  and  figure  on  having  a  good  income 
and  time  to  work  on  your  house. 

How  about  high  prices  for  the  other 
things  they  bought?  Several  had  pur- 
chased $2,500  worth  of  new  furniture  and 
household  equipment.  They  commented, 
"Sure,  this  is  the  wrong  time  to  buy.  But 
when  the  right  time  comes  to  buy,  who 
knows  whether  we'll  have  the  money  to  buy 


anything?  And  maybe  inflation  will  be 
worse  and  taxes  higher  next  year." 

One  said,  "Farming  is  a  way  of  life. 
Well,  it  ought  to  be  a  pleasant  way.  I  fig- 
ure we'll  be  happier  and  more  secure- 
feeling  and  feel  we  have  a  bigger  stake 
here  if  we  fix  things  up  just  as  nice  as 
we  can.  The  home  is  the  important  thing 
out  here.  It's  nearly  10  miles  to  the  bright 
lights  of  Tule  Lake  and  30  into  Klamath 
Falls.  Lord  knows  if  we'll  even  be  able  to 
get  there  on  these  roads  this  winter.  The 
sooner  we  make  it  as  pleasant  as  possible 
to  live  on  the  place  the  better." 

From  this  kind  of  talk;  after  looking  at 
those  shining  kitchens  and  seeing  how  the 
houses  are  planned  so  their  picture  win- 
dows will  frame  the  wonderful  views  of 
Mount  Shasta,  the  Peninsula  and  the  lower 
ranges  which  are  a  "no-extra-cost"  feature 
of  the  project,  it  is  clear  that  the  new  set- 
tlers realize  the  sober  truth  of  the  fact — 
brought  out  in  every  study  of  why  people 
leave  homesteads — that  the  attitude  of  the 
homesteader's  wife  is  the  one  most  impor- 
tant factor  in  making  a  go  of  pioneering, 
other  things  being  equal. 

Almost  undoubtedly,  the  "other  things" 
that  lead  to  homesteading  success  will  be 
equal  among  this  group.  The  land  is  good, 
and  the  people  are  already  showing  the 
qualities  that  make  successful  farmers.  We 
talked  about  their  capacities  with  Lee  Mc- 
Mullen, manager  of  the  Klamath  branch  of 
the  Production  Credit  Association,  that  in- 
credible leading  agency,  run  by  the  borrow- 
ers, which  extends  credit  at  infinitesimal 
interest  and  still  comes  out  with  only  a  tiny 
fraction  of  1  percent  of  losses.  The  PCA 
has  a  larger  number  of  homesteader  ac- 
counts than  any  other  credit  agency  in  the 
area.  McMullen  ran  over  $100.000  worth 
of  loans  for  them,  all  paid,  cash  on  the 
barrelhead,  as  soon  as  the  crops  were  sold, 
against  his  own  figuring  that  there  would 
be  a  carryover  on  60  percent  of  the  loans 
for  the  first  3  years.  "The  PCA  here  is  in 
fine  shape,  and  these  veterans  aren't  hurt- 
ing it  at  all.  We  are  very  happy.  Bank- 
ers are  happy  to  lend  money.  But  they  are 
even  happier  to  get  it  back.  So  the  home- 
steaders make  us  very  happy  indeed." 

While  he  admits  that  this  year  was  kind 
of  a  freak,  he  says,  "Even  though  this  was 
an  awfully  good  year,  prices  of  the  things 
the  homesteaders  had  to  buy  were  very 
high,  and  there  were  lots  of  things  they 
wanted  to  buy.  Yet  the  first  thing  they 
did  with  their  money  was  pay  their  bills. 
They  understand  the  value  of  operating  on 
low-cost  credit,  but  they  hate  debt.  That 
is  a  very  important  indication  of  an  atti- 
tude that  will  go  a  long  way  toward  guaran- 
teeing them  success  even  in  normal  times, 
which  aren't  too  bad  up  here." 

Have  they  bought  wisely?  Are  they 
overbought  on  shiny  new  equipment, 
which  most  farmers  seem  to  like  to  buy 
for  the  same  reason  so  many  people  like 
to  buy  shiny  new  cars?  No,  he  says. 

(Continued  on  page  40) 
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CONQUERING 
the  COULEES 


Today  in  the  Columbia  Basin  project  of  eastern  Washington, 
obstacles  to  construction  are  being  surmounted  by  ingenious 
methods,  particularly  on  the  West  Canal,  where  contractors  have 
adopted  unusual  techniques  to  build  the  Northwest's  biggest 
siphons. 

Midway  between  Long  Lake  Dam  and  Soap  Lake,  the  West  Canal 
leaves  elevation  1,320.  and  drops  100  feet  to  cross  the  Dry  Coulees 
in  two  of  the  largest  siphons  constructed  for  irrigation.  Designed 
to  carry  5,100  cubic  feet  of  water  (40.000  gallons)  per  second, 
sufficient  for  300,000  acres,  the  combined  length  of  the  Dry  Coulee 
Siphons  is  5,700  feet — more  than  1  mile. 

The  siphons,  as  designed  by  the  Bureau  of  Reclamation,  are  25 
feet  in  diameter,  reinforced  with  steel.  The  Bureau  specified  that 
the  steel  must  be  welded  firmly  into  rings.  It  also  decreed  that  the 
concrete  of  the  siphons  be  at  least  2  feet  thick. 

When  Winston  Brothers  of  Los  Angeles  and  the  Utah  Construc- 
tion Co.  of  San  Francisco  were  awarded  the  West  Canal  contract, 
construction  engineers  decided  that  only  unusual  equipment  and  un- 
usual methods  would  solve  the  problem  of  building  the  Dry  Coulee 
siphons.  So  they  ordered  special  welding  equipment  and  had  re- 
usable forms  designed  to  carry  out  the  job  of  building  two  gigantic 
concrete  tubes. 

The  time  allowed  for  construction  dictated  that  the  normal  con- 
struction rate  be  one  25-foot  section  of  siphon  each  24  hours.  This 
meant  that  during  each  working  day  25  tons  of  steel,  including  54 
hoops  over  80  feet  in  circumference  and  weighing  900  pounds  each, 
had  to  be  cut,  bent,  welded,  and  erected;  the  reusable  steel  forms 
had  to  be  moved,  set  to  exact  position,  and  filled  with  185  cubic 
\;ir«U  of  concrete.  This  speedy  routine  required  special  welding 
equipment  and  unique  form  design. 

These  siphons  will  be  subjected  to  a  maximum  head  of  100  feet 
of  moving  water  and  therefore  must  be  unusually  strong.  The 
reinforced  concrete  shell  has  a  minimum  thickness  of  2  feet  and 
it  requires  1  ton  of  reinforcing  steel  and  7J/4  cubic  yards  (two  truck 
loads!  of  high-quality  concrete  for  every  linear  foot  of  siphon. 
Heavy  reinforcement  is  required,  and  the  steel  bars  are  spaced  so 
closely  there  is  not  room  for  the  conventional  lap  splice  where  bar 
lengths  are  joined.  Consequently,  specifications  called  for  weld- 
ing without  overlapping. 

Steel  for  the  hoops  was  available  in  maximum  lengths  of  50 
fed.  so  each  hoop  required  tun  pieces.  The  bars  were  cut  to  exact 
length  by  a  diamond  saw  and  then  rolled  into  half  circles  in  a 
special  bending  machine.  The  half  circles  were  placed  on  a  weld- 
ing table  with  one  pair  of  opposing  ends  in  the  welding  machine. 
\  ft.-r  thr  firM  weld  was  made,  the  hoop  was  rotated  and  the  remain- 
ing ends  welded  to  form  the  completed  ring.  When  the  crews  got 
the  "feel"  of  the  job.  they  turned  out  from  75  to  100  of  these  hoops 
every  8  hours. 

A  flash  welder  was  used  to  fuse  the  steel.  In  welding,  the 
ends  of  the  liars  were  clamped  in  jaws,  leaving  a  gap  of  approxi- 
mately three  eighths  inch.  The  operator  moved  the  jaws  closer 
tni;eiliei  until  the  ele<  tri«  it\  arced  across  the  gap.  The  full  force 
.,f  I  ."lit  kilovolt-ani|M-res  1 2(K)  horsepower)  flashed  away  tinv 
piere*  of  metal  in  a  -hower  of  hot  sparks,  while  the  energy  of  the 
me  heated  the  ends  of  the  bare  a  dull  red.  The  operator  then 
elo«ed  the  gap  and  tin-  tein|>eraluii-  in. iea-ed  until  the  bars  were 
bright  ted  fm  aliout  one-half  inch.  The  operator  forced  the  bar 

Top  If/I.  .i.;-l.,i,,ged  carcau  of  thr  Dry  Coulee  Siphon  No.  I  trail- 
ing eighth  placement  of  concrete:  f  enter,  thaping  reinforcing  ring* 
for  niphon.  t  retri  ran  turn  out  7S-IMI  hoop*  Jailr.  l.otcer  left. 
engin.  .  '  ll.,utr  of  Magic."  an  arch  of  triumph  nrer  conttruction 
f.f..Mrmi.  >mrr.»  camera  in  (J-*hapril  form.  llackground  thotc* 
.  ..fdi/>.i/.d  in. iid  form*.  /••;•  •mil  •••tiiir  /i/ini.i.  '••  I.  B  .  Hauman. 
l,,,tt.>m  photo  !>•>  II.  II  ovnr  r'nllrr.  Kegion  I. 
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by  Floyd  S.  Arnold, 

Resident  Engineer,  Columbia  Basin  Project,  Region  I,  Boise,  Idaho 

ends  together  under  a  pressure  of  8,000  pounds  per  square  inch. 
The  current  flowing  through  the  closed  circuit  brought  the  weld 
area  to  a  white  heat,  and  the  pressure  on  the  jaws  forced  the  metal 
together  with  a  slight  bulge  at  the  weld  line.  Flashing  and  weld- 
ing consumed  1%  inches  of  bar  for  each  weld. 

The  cage  of  reinforcing  steel  for  the  siphon,  consisting  of  hoops, 
segmental  bars,  and  longitudinal  bars,  was  supported  on  steel  rails 
placed  on  concrete  pedestals  in  the  subgrade.  Precast  concrete 
blocks  were  placed  along  the  outer  edges  to  insure  that  all  steel  was 
above  the  subgrade.  All  steel  was  supported  by  the  hoops  without 
internal  bracing,  thus  permitting  free  movement  of  an  inner  form. 
When  the  siphon  form  was  in  final  position,  precast  concrete  blocks 
were  placed  between  the  reinforcement  and  the  form  where  neces- 
sary to  insure  full  coverage  over  the  reinforcement. 

To  assure  a  smooth,  tight  inner  surface  in  the  siphon,  the  Bureau 
specified  that  the  concrete  in  each  25-foot  section  be  placed  as  a 
monolith — one  piece  without  construction  joints.  This  eliminated 
the  conventional  method  of  placing  an  invert,  or  floor  section,  first, 
and  completing  the  barrel  by  placing  concrete  in  forms  supported  on 
this  invert. 

Contractors  solved  these  problems  by  designing  a  movable  canti- 
lever beam,  locally  called  a  "jumbo,"  to  support  the  inner  form 
for  the  concrete.  Although  the  individual  sections  of  the  siphon  are 
only  25  feet  long,  the  jumbo  is  75  feet  long,  and  extends  through 
three  sections  of  the  siphon.  Cross  beams  support  a  track  about 
4  feet  above  the  subgrade. 

The  jumbo  is  supported  in  the  middle  third  only,  by  two  sets  of 
wheels,  which  travel  on  this  track.  The  jumbo  in  turn  supports 
the  two  sections  of  inner  forms  which  hold  the  concrete  in  place 
until  it  hardens.  This  mechanism  is  entirely  of  steel,  and  is  oper- 
ated by  hydraulic  jacks. 

Each  25-foot  section  of  forms  weighs  approximately  25  tons,  and 
the  jumbo  alone  weighs  20  tons.  The  total  weight  of  the  concrete 
supported  by  the  inner  forms  during  the  hardening  exceeds  an 
additional  100  tons. 

In  operation,  the  center  of  the  jumbo  is  placed  in  a  completed 
section  of  the  siphon.  With  one  inner  form  wall  still  in  position, 
the  jumbo  is  supported  by  concrete  previously  placed,  and  extends 
a  full  section  on  each  end.  A  second,  or  inner  form,  is  collapsed 
and  moved  along  the  jumbo  on  a  carriage  through  the  leading 
form  and  into  the  next  section.  This  inner  form  is  then  expanded 
into  position,  and  concrete  is  placed  between  it  and  the  outer  form. 
Again  the  jumbo  is  moved  forward,  and  an  inner  form  collapsed, 
moved  ahead,  and  expanded  in  position. 

The  jumbo  always  rests  in  a  completed  section  of  the  siphon,  and 
supports  an  inner  form  by  cantilever  action  during  concrete  plac- 
ing. The  counterforce  is  supplied  by  the  weight  of  concrete  previ- 
ously placed  around  the  trailing  form.  This  cantilever  action  has 
the  distinct  advantage  of  eliminating  the  use  of  temporary  supports 
for  the  inner  form. 

The  outer  form  is  much  simpler  in  design  and  operation.  It 
appears  as  a  giant,  inverted  U  and  travels  on  rails  constructed  on 
each  side  of  the  siphon.  The  walls  of  the  outer  form  are  moved  into 
position  opposite  an  inner  form  section,  and  the  space  between  them 
is  filled  with  concrete.  Concrete  hardens  in  12  hours  or  more. 
The  outer  wall  is  then  loosened  by  expanding  its  sides,  and  it  is 
moved  ahead  to  the  next  position.  A  deck  over  the  gantry  which 

(Continued  on  Insitle  Back  Cnver) 


Top  right,  steel  web  of  enormous  hoops  shows  siphon  in  formative 
stage.  Center,  trailing  inner  form  of  siphon  in  collapsed  position, 
ready  to  he  moved  ahead  for  placing  additional  concrete.  Lotcer, 
reusable  forms  moved  into  position  for  placing  of  concrete.  One 
form  inside  remains  to  hold  freshly  poured  concrete.  Top  anil 
center  photos  by  Harold  E.  Foss,  and  lower  photo  by  F.  B.  Pomeroy, 

Region  I. 
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River  Control 
by  RADIO 


by  Holland  F.  Kaser 


HOLLAND  F.  KASKR,  the  author,  is  Acting  Chief  of  the  Division  of  Opera- 
tional Control,  Office  of  River  Control,  Region  III,  Boulder  City,  Nev.  In 
this  capacity  he  has  charge  of  dispatching  the  water  of  the  lower  Colorado 
River  as  required  to  sati-f> 

(1)  diversion  requirements  fur  irrigation  anil  domestic  u-es; 

(2)  requirements  for  power  production  at  the  several  power  plants,  and 

(3)  flood-control  requirement-. 


I  /. . -.  control  of  the  lincer  Colorado  Hirer  it  timpli/ied 
by  communication  through  the  radio  network  shtncn. 
Region  III  photo.    — > 


Let  us  go  back  to  Labor  Day,  Sep- 
tember 4,  1939,  and  imagine  that  you  are 
the  reservoir  superintendent  at  Parker 
Dam.  You  and  your  assistant  are  the 
only  occupants  of  the  Government  camp 
built  for  operating  personnel.  All  other 
residents  of  the  camp  have  taken  advantage 
of  the  long  weekend  caused  by  the  Monday 
holiday  and  have  journeyed  to  Phoenix  and 
other  distant  populated  places.  Such  a 
complete  exodus  can  be  understood  when 
it  i-  explained  that  the  camp  is  at  the  end 
nf  the  road,  16  miles  from  the  nearest  rail- 
road station  and  motion-picture  theater  and 
77  mile*  from  the  nearest  bank. 

Monday 

Rain  has  been  falling  since  Sunday 
night  and  at  noon  there  is  no  indication  of 
the  end  of  the  storm.  Although  Havasu 
I*ake  is  low  enough  and  can  store  an  addi- 
tional 200,000  acre-feet  of  water,  you  decide 
to  begin  taking  hourly  reading*  of  the 
reservoir  gage,  so  you  will  know  when 
flood  waters  begin  to  reach  the  lake. 

Tuesday 

At  2  a.  m.  Tuesday  morning  you  note  that 
the  lake  has  begun  to  rise  and  by  4  a.  m., 
w.u  figure  that  inflow  i«  |.~>.INH)  second- 
!••.  i  IK.  heavy  rain  is  continuing  and 
you  decide  to  call  l.ee  Dana,  water  master 
at  Hoover  Dam.  and  ask  him  to  reduce  his 
rate  of  water  release  to  (he  minimum  for 
power  requirements.  Mr.  Dana  agrees  to 
make  thr  reduction  at  oner  and  In-fore  v.u 
have  finished  M>IU  <  ..nvcr-ation  with  him 
thr  telephone  line  goes  dead,  cuttitu 
off  completely  from  thr  oul«idr  world. 

Through-. ill    Tuewlnv.    S-plrnilM-r    ">.    ihr 


rain  continues  and  between  10  and  lip.  in. 
it  reaches  cloudburst  proportions,  so  severe 
that  the  reservoir  gage  cannot  be  read  60 
feet  away  with  the  aid  of  a  1,000-candle- 
power  floodlight.  The  roar  of  the  water 
racing  down  the  canyons  into  the  lake  and 
river  immediately  above  and  below  the 
dam  can  plainly  be  heard  above  the  noise 
of  the  11,300  second-feet  passing  under  the 
spillway  gates. 

What  should  you  do!  You  know  for 
sure  that  a  bad  flood,  possibly  larger  than 
the  one  of  February  1937  which  is  still 
fresh  in  your  memory,  is  at  hand.  Your 
orders  are  that  all  instructions  for  chang- 
ing the  rate  of  release  from  Parker  Dam 
will  come  from  the  chief  engineer,  over 
I. (MM)  miles  away  in  Denver,  Colo.,  and  you 
have  no  way  of  contacting  him  or  of  receiv- 
ing any  message  he  might  be  trying  to  send 
to  you. 

Any  action  you  might  take  JTOOnelf  could 
well  !»•  disastrous  '<»  ihe  safels  ,.)  the  dam 
and  to  life  and  property  along  the  river 
downstream. 

If  wm  continue  the  present  rate  of  release 
tin-  dam  could  ver\  ea»ilv  |.c  OWtOpfwd, 
with  possible  catastrophic  results. 

If  you  increase  I  lie  rate  of  release  you 
might  !•••  adding  to  flood  Hows  which,  for 
all  you  know,  are  occurring  along  the  lower 
uvci  from  lieavv  rain-  on  the  lower  trib- 
utaries, thus  causing  or  increasing  he.iw 
Hood  damage. 

I  In-  |>re< -i-ilini;  accmml  relate-  the  actual 
c\|x-ricm  e  of  ItoMl  K.  <o(Te\.  ic-ei\ojt 

-II|»T mtciidcMl  at  Parker  Dam.     In  Mich  a 
predicament.  Mr.  (  !o|fev  !<•<  ailed  his  .  \|,.-i  i 
•  •me  during  World  War  I  as  a  radio  levh- 
nirian  in  the  Army  Signal  (iorjis.     If  only- 


he  had  a  radio  set  to  use  to  contact  the  out- 
side world! 

Wednesday 

Suddenly,  on  Wednesday  morning  Mr. 
Coffey  remembered  that  one  of  the  em- 
ployees of  the  Metropolitan  Water  District, 
who  lived  in  the  (ienc  (lamp  about  2  mile* 
from  Parker  Dam.  had  told  him  a  month  or 
so  earlier  that  he  had  ordered  a  shortwave 
radio  transmitter  and  receiver. 

Rushing  to  the  Gene  Camp,  he  found  the 
man  and  was  told  that  the  set  was  all  ready 
to  go  but  no  antenna  had  been  built.  Work- 
ing in  the  rain.  thcv  strung  an  antenna  be- 
tween two  houses  and  turned  on  the  -<i. 
Glory  be.  it  worked!  At  11:40  a.  in 
Wednesday,  they  contacted  a  "ham"  in  San 
Francisco  who  managed  to  contact  an  ac- 
quaintance (also  by  radio  I  in  Denver. 

Using  the  San  FnneitOO  operator  as  a 
relay,  Mr.  Coffey  gave  the  Denver  operator 
a  message  to  the  chief  engineer,  which  he 
delivered  l>y  telephone.  In  this  me— .1  • 
the  chief  engineer  was  informed  of  the  ui- 
gency  of  the  situation  and  the  iu-<  c- -ii\  ••< 
arranging  for  expert  assistance  in  deciding 
upon  operation  of  Parker  Dam. 

You  can  well  imagine  Mr.  Coflev'-  iclief 
in  knowing  that  his  message  had  been  de- 
livered and  that.  l>v  some  means,  adv  ii  e 
and  instructions  would  Iw  on  the  way. 

Thursday 

At  1:30  a.  m.  l>eforc  dawn  on  Thursday. 
•»c|iieml«-i  7.  Mi.  I  olTev  determined  that 
inflow  to  1 1. n  .1-11  l.akc  had  reached  a  peak 
of  ul>oiit  1  UI.IMHI  -ri,.M,|  I, -el  ami  if  inflow 
continued  at  that  rale  the  lake  would  be 
filled  in  alMiut  6  hours. 

(CatilinnrHnn  p*tr  «•) 
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Converted 
Rice 


by  GARFORD  WILKINSON 

Amarillo,  Tex. 

Region  V 


Photo  courtesy  Albert  Gommi,  Rio  Reumy  Studios,  N.  ¥ 

Fit  for  a  King.      One  of  many  eye  and  taste  appealing  dishes  pre- 
pared with  a  rice  base.      This  one  features  stveet  and  pungent 
chicken  livers. 


Now  you  can  enjoy  white,  fluffy  rice 
containing  the  natural  vitamins,  minerals, 
and  proteins  supplied  by  nature. 

This  cereal,  known  as  converted  rice,  is 
processed  from  the  raw  state,  still  packed 
with  nutritive  requirements.  The  milling 
operation  does  not  harm  its  appearance  or 
food  value.  Delectable  as  a  cookbook  pic- 
ture, it  is  certain  to  be  popular  with 
America's  vitamin-conscious  home  makers. 

Developed  in  the  early  years  of  the  re- 
cent war,  the  high  food  value  product  was 
manufactured  exclusively  for  the  armed 
forces  until  demobilization.  Only  recently 
has  it  become  available  to  the  Nation's 
retail  trade. 

Events  leading  to  the  discovery  of  the 
manufacturing  process  have  all  the  ele- 
ments of  a  drama:  conflict,  human  inge- 
nuity, disappointment,  perseverance,  suc- 
cess! 

Houston,  Tex.,  geographical  center  of 
the  State's  rice-growing  section,  and  a 
chemical  food  laboratory  in  far-away  Eng- 
land, are  the  two  locales  for  this  drama. 
Beriberi,  the  disease  resulting  from  an 
unbalanced  diet,  especially  common  among 
those  who  subsist  largely  on  old-fashioned 
polished  rice,  is  the  villain.  Two  men,  a 
half-world  apart  and  unknown  to  each 
other,  are  the  principal  characters.  Meet 
the  stars — Gordon  Harwell,  a  Texas  food 
broker,  and  Eri<J  Huzenlaug,  an  English 
food  chemist. 

The  time— the  late  1930's. 

Young,  handsome,  personable  Harwell 
became  interested  in  rice.  He  was  alarmed 
by  what  he  learned.  Polished  rice  was 
good  to  look  at,  good  to  eat,  but  the  outer 
layers,  where  nature  stores  so  much  of  the 
food  value,  were  being  stripped.  The 
product  was  being  robbed  of  its  maximum 
usefulness. 

Harwell  became  imbued  with  the  idea 
that  in  some  way  nature's  store  of  vita- 
min's, minerals,  and  proteins  could  be  pre- 
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served  by  a  process  of  manufacture  that 
would  not  harm  the  eye  and  taste  appeal  of 
the  rice.  The  Texan  invested  $10  in  a 
pressure  cooker,  a  quantity  of  field-ripened 
rice,  and  went  to  work. 

Day  after  day,  night  after  night,  Harwell 
boiled  rice.  He  soon  became  one  of  the 
best  customers  the  area's  rice  dealers  had 
encountered  up  to  that  time.  If  placed  end 
to  end  the  grains  of  rice  that  he  boiled  and 
threw  away  would  reach  from  here  to  there. 
He  made  some  progress.  The  goal  was  less 
distant. 

But  now,  just  as  they  do  it  in  novels  and 
in  the  cinema,  we'll  "cut"  to  Huzenlaub  in 
his  laboratory  in  England,  where  the  food 
chemist  and  his  coworkers  have  been  labor- 
ing for  more  than  10  years  on  an  identical 
problem — a  manufacturing  process  that 
would  result  in  an  edible  rice,  and  still  re- 
tain the  essential  nutritive  elements. 

Back  to  Harwell  in  Houston.  The  Lone 
Star  State  entrepreneur  gets  a  whiff  of  news 
about  the  successful  experiments  of  the 
English  food  chemist.  Harwell  dashes  off 
a  letter  to  England.  According  to  custom, 
the  letter  arrives.  Huzenlaub,  the  British 
researcher,  opens  the  letter,  reads  it  and — 

Huzenlaub  isn't  interested — his  dream, 
his  work,  his  successful  tests  have  been  un- 
dertaken for  the  salvation  of  millions  of 
persons  who  eat  rice — the  populations  of 
India,  China,  Japan,  South  America. 
Americans  are  not  rice  eaters;  not  to  any 
appreciable  extent.  Fact  is,  Americans 
consume  less  than  6  pounds  per  capita  an- 
nually as  compared  to  a  pound  and  a  half 
daily  in  other  parts  of  the  world.  What 
help  could  be  given  by  this  stranger  in 
Houston,  Texas? 

The  Britisher  threw  the  American's  let- 
ter on  a  pile  of  wasted  rice  and  proceeded 
with  his  plans  to  impress  the  world's  largest 
millers  with  his  new  discovery. 

But  this  Texan  was  a  persistent  character. 
He  continued  writing  to  Huzenlaub,  even 


though  the  letters  remained  unanswered. 
Eventually,  the  letters  were  augmented  by 
cables  and  telephone  calls.  The  men  dis- 
cussed their  experiments,  but  Huzenlaub 
definitely  was  not  inclined  to  enter  into  any 
business  transaction  with  Harwell. 

Then  one  day  Huzenlaub  sailed  for  this 
country.  He  hoped  to  interest  some  of  the 
larger  American  rice  millers  in  his  process. 
When  Harwell  learned  that  Huzenlaub  had 
left  England  for  the  United  States,  the  Texan 
went  East  and  met  the  British  scientist  when 
his  boat  docked.  Huzenlaub  was  courteous. 
He  and  Harwell  became  good  friends  but 
the  Britisher  remained  unyielding  to  the 
American's  proposition  of  a  partnership 
for  the  manufacture  of  the  fortified  cereal. 

The  world  was  at  war.  "Food  for  Free- 
dom" was  the  slogan.  American  millers 
were  engaged  in  a  world  struggle  for  pro- 
duction. They  had  no  time  for  experiments 
or  innovations.  Food  and  more  food. 
That  was  the  important  thing,  Huzenlaub 
was  told. 

This  was  the  culmination  of  more  than  a 
decade  of  life  devoted  to  a  successful  enter- 
prise that  would  have  meant  so  much  to  so 
many.  Disillusioned,  dejected,  his  spirit 
broken,  Huzenlaub  prepared  to  return  to 
war-stricken  England. 

Through  all  the  weeks  that  Huzenlaub 
remained  in  this  country,  traveling  from 
city  to  city,  discussing  his  new  food  product 
with  manufacturers,  receiving  negative  re- 
plies to  every  plea,  Harwell,  the  friendly, 
percipient  Texan,  remained  close  to  the 
Englishman's  side. 

Time  came  for  Huzenlaub  to  board  an 
England-bound  plane.  Harwell  would  ac- 
company him  to  the  airport.  There  he 
would  say  good-bye  to  the  Englishman — 
sever  the  last  thread  of  hope  that  the  two 
of  them  might  join  forces  to  improve  the 
basic  diet  for  millions  of  the  world's 
inhabitants. 

Then  it  happened!     Cast  aside  the  story 
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books  with  their  fictionalized  plots  and 
climaxes.  Here's  the  genuine  article! 

The  departing  Britisher  was  injured  by 
a  fall.  His  American  friend  took  him  to 
a  hospital  and  there,  during  the  period  of 
Hii/enlaub's  recovery,  the  two  men  struck 
a  deal. 

Men  and  machines,  food,  fiber,  and 
metals  were  scarce  items  in  those  days. 
Harwell  and  Huzenlaub,  striving  desper- 
ately to  begin  the  manufacture  of  their 
new  food  product,  were  enmeshed  in  the 
struggle  for  War  Production  Board  priori- 
ties, the  prerequisite  for  tools,  machinery, 
plant  space. 

Armed  with  reports  by  noted  American 
chemists  showing  that  this  process  for  rice 
manufacture  retained  most  of  the  natural 
food  values,  Harwell  eventually  clinched  a 
few  precious  priorities.  He  was  spurred  on 
as  never  before  when  the  research  director 
of  the  Quartermaster  Corps  called  the  Hu- 
zenlaub discovery  "one  of  the  most  signifi- 
cant scientific  developments"  of  the  Second 
World  War. 

Harwell  and  Huzenlaub  became  familiar 
figures  around  southwestern  junk  yards. 
They  picked  up  boilers,  pressure  tanks, 
odds  and  ends  of  various  machine  parts. 
These  were  rushed  to  Houston  and  as- 
sembled in  an  old,  dilapidated  warehouse. 
In  this  ludicrous  setting  a  marketable  sup- 
ply of  polished  rice — polished  but  still  a 
complete  food — was  manufactured  for  the 
fir-l  lime. 

For  ages  rice  has  been  the  staple  food 
for  many  millions  of  the  earth's  inhabi- 
tants. It  may  not  be  mentioned  in  the 
Kible,  but  its  culture  is  alluded  to  in  the 
Talmud  and  there  is  proof  of  its  culture 
in  the  Euphrates  Valley  and  in  Syria  hun- 
dreds of  years  before  the  birth  of  Chriit. 
It  is  estimated  that  half  of  the  people  in 
the  world  now  subsist  chiefly  on  rice.  As 
originally  prepared  by  a  great  majority  of 
persons  in  those  countries  where  rice  is 
the  staple  diet,  most  of  the  essential  dietary 
elements  were  retained,  but  when  the  mill- 
ers, in  response  to  demand,  rcmo\ed  the 
outer  layers  of  the  grain  and  polished  it  In 
make  it  more  attractive  and  tasteful,  the 
health  of  the  consumers  was  affected. 
They  starved,  though  their  stomachs  were 
full. 


Left,  checking  converted  rice  in  the  "lab."  Ahiirr.  home  of 
Conrerled  Rice.  Inc..  Hou»ton,  Tex.  Photo*  by  Dale  Horry. 
former  Region  F  photographer. 


The  process  discovered  by  Huzenlaub. 
and  brought  into  the  trade  with  the  help  of 
Harwell,  eliminated  the  need  to  rob  the 
grain  of  its  essentials  while  making  it  savory 
and  pleasing  to  the  eye. 

This  secret  process  involves  cleaning  the 
natural  grain,  placing  it  in  vacuum  tanks 
that  suck  the  air  from  the  kernels  and  then 
permeating  the  required  food  elements  orig- 
inally contained  in  the  outer  husk  and  bran 
into  the  kernels. 

The  finished  product  has  a  sunny  color. 
Strangely,  however,  the  easy-to-cook  cereal 
is  fluffy  white,  after  cooking,  delicious  to 
the  taste  and  it  lacks  a  gooey  substance 
common  with  some  ordinary  rice. 

Another  important  feature  of  this  proc- 
essed rice  is  its  defense  against  weevils,  one 
of  the  costliest  enemies  known  to  the  trade. 

After  the  initial  milling  in  1942,  increased 
demands  for  the  new  kind  of  rice  by  the 
armed  forces  and  the  allied  food  program 
made  it  necessary  for  Harwell  and  Huzen- 
laub to  move  from  the  warehouse  to  a  mod- 
ern plant  in  Houston's  expanding  industrial 
section.  The  plant  was  equipped  with  every 
facility  to  speed  the  food  to  far  ends  of  the 
earth.  A  laboratory,  staffed  with  skilled 
technicians,  tested  every  batch  of  the  im- 
portant product  to  be  sure  that  it  met  the 
rigid  standards  established  by  the  processors 
and  their  customers.  The  product  then 
was  packed  in  waterproof  containers  which 
could  be,  if  necessary,  floated  to  shore  in 
distant,  embattled  areas. 

Today,  this  same  company  that  processes 
and  markets  the  food  product  for  retail  in 
this  and  foreign  countries  under  its  own 
trade  name  is  continuing  to  expand  in  a  new 
dome — one  of  America's  finest  and  clean- 
est food  plants.  Harwell,  now  president  of 
the  concern,  and  Iliuenlaub.  who  live-  in 
<  .hi<  ago,  where  he  is  continuing  laboratory 
experiments,  say  that  the  same  method  M-.  <l 
to  process  rice  from  its  raw  state  to  an 
edible,  vitamin-packaged  product,  ran  be 
applied  to  moot  all  ..tln-r  cereals,  and  even 
grits,  a  vitamin-dcfi.  icnt  f»"<l  common  to 
the  southern  I  nited  Slates. 

This  relatively  new  processing  method  fur 

i«  lienefitirig  growers  as  well  as  con- 

-inn. -I-.      Heretofore,  farmers  often  lost  a 

great  deal  of  money  by  rains  at  harvest 

time,  which  necessitated  field  shocking.  The 


converted  rice  company  is  generally  able  to 
purchase  the  grain  just  as  it  comes  from  the 
combine  in  the  field,  eliminating  drying  and 
storage. 

Moreover,  this  new  technique  for  a  very 
old  food  is  certain  to  increase  its  consump- 
tion in  the  United  States  and  other  parts  of 
the  world  where  it  never  gained  more  than 
a  country-cousin  welcome. 

Another  gigantic  development  that  can 
augment  the  production  of  rice  and  the 
earnings  for  growers  in  the  Texas  Gulf 
Coastal  Plains  region  is  being  investigated 
by  the  Bureau  of  Reclamation.  Texas  rice 
growers,  along  with  other  farmers  and  liw-- 
stock  producers,  are  plagued  by  the  lack  of 
a  comprehensive,  efficient,  economical 
drainage  system  for  the  several  million 
acres  of  potentially  high  production  land. 

The  Bureau's  investigations,  which  now 
are  being  compiled  in  report  form,  will 
help  to  design  a  basic  pattern  that  may  be 
used  to  reclaim  vast  areas  in  the  region 
of  which  Houston  is  the  principal  city. 

Although  requiring  great  quantities  of 
irrigation  water  for  the  seeding  and  grow- 
ing seasons,  rice  lands  must  be  drained  as 
quickly  as  possible  just  before  harvest. 
Where  drainage  is  inadequate,  much  of  the 
ripened  grain  shatters  and  is  lost  in  the 
soil  while  farmers  remain  unable  to  use 
their  heavy  combines.  A  properly  con- 
structed ilr;iin;iLi'-  -\-tcm  would  solve  this 
problem. 

Thus,  at  a  time  when  a  new  process  for 
milling  rice  increases  a  demand  for  crop 
production,  when  the  whole  world  remains 
at  bayonet  point  for  the  lack  of  food,  the 
Federal  Government,  through  the  Bureau  of 
Reclamation  and  other  agencies  cooperat- 
ing with  the  growers,  may  soon  help  to 
increase  and  keep  production  abreast  of 
demand.  • 

Next  Month's  FEATURKS 
SILT  —  Despoil,  r    ,,t    the   Soil —  by 
Assistant   Commisftinnrr   Wes- 
ley li    Nelson. 

I.INi;  FISIIIM.  <>n  .».....,  Lake  li>   II. 
P.  Vogt,  Snf«-l%   Inspector.  Hit- 
erlon  project,  Wyoming. 
GRAPH     Production     by    Frank    D. 
M. iii|>ni.   Kennewick,  Wash. 
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Attention:  Would -Be  Homesteaders! 

The  table  below  lists  proposed  public 
land  openings  to  be  held  by  the  Bureau  of 
Reclamation  during  1948.  All  dates  are 
tentative  and  dependent  upon  the  avail- 
ability of  funds  and  personnel.  For  in- 
formation on  the  Shoshone,  Heart  Moun- 
tain, and  Riverton  openings  write  to  the 
Regional  Director,  Bureau  of  Reclamation, 
Billings,  Mont.;  for  Klamath,  write  to  the 
Regional  Director,  Bureau  of  Reclamation, 
Sacramento,  Calif.;  for  Boise,  Minidoka, 
and  Yakima  write  to  the  Regional  Director, 
Bureau  of  Reclamation,  Boise,  Idaho. 


Project 

Date  of  open- 
ing 

Acres 

Farm 
units 

Shoshone      Project,      Heart 

Summer     of 

21,700 

217 

Mountain  Division,  Wyo- 

1948. 

ming. 

Riverton  Project,  Wyoming. 

Fall  of  1948. 

9,000 

90 

Klamath  Project,  Tule  Lake 

Fall  of  1948. 

6.000 

60 

Division,  California  —  Ore- 

gon. 
Minidoka  Project,  Cooding 

Spring    of 

4,500 

45 

Division,  Idaho. 

1948. 

Boi«e  Project,  Payette  Divi- 

Spring   of 

7,000 

70 

sion,  Idaho. 

1948. 

Yakima  Project,  Roza  Divi- 

Fall of  1948. 

700 

15 

sion,  Washington. 

Total        

IH.'KHI 

497 

Work  Speeded  on  Missouri  Basin 

December  22,  1947,  marked  the  third 
anniversary  of  the  Missouri  River  Basin 
project,  and  found  the  Bureau  of  Reclama- 
tion planning  to  place  the  sixth  major 
dam  and  reservoir  under  construction. 
Preconstruction  engineering  had  advanced 
on  nine  other  dams  to  the  point  where  all 
should  be  under  construction  this  spring. 
In  addition,  preconstruction  work  on  four 
other  dams  advanced  to  the  point  where 
actual  construction  probably  can  begin 
early  in  the  1949  fiscal  year  if  funds  are 
provided. 

By  July  1947  when  Congress  issued  a 
mandate  ordering  construction  to  be 
stepped  up  on  the  Missouri  Basin  project, 
contracts  had  already  been  awarded  for 
the  construction  of  three  dams;  Kortes, 
Wyo.,  April  1946;  Angostura,  S.  Dak., 
July  1946,  and  Enders,  Nebr.,  November 

1946.  Subsequent  to   the  mandate,   con- 
tracts were  awarded  for  the  construction 
of  Boysen  Dam,  Wyo.,   in  August  1947, 
and  Heart  Butte,  N.  Dak.,  in   December 

1947,  and  bids  were  opened  at  Indianola, 
Nebr.  in  late  December  for  the  construction 
of  Medicine  Creek  Dam  in  Nebraska. 

Preconstruction  work  is  underway  at  Can- 
yon Ferry  Dam  in  Montana.  At  the  same 


time,  investigational  and  other  preliminary 
work  is  proceeding  on  both  gravity  and 
pumping  irrigation  systems,  and  hydro- 
electric power  developments  so  that  reclama- 
tion can  help  fortify  America's  "bread 
basket"  for  the  critical  years  ahead  in  the 
world  food  situation.  Work  on  several 
Yellowstone  River  pumping  units  has  ad- 
vanced toward  start  of  construction. 

The  rate  of  progress  attained  in  the  Mis- 
souri River  Basin  since  last  July  1947  is 
expected  to  bring  irrigation  water  to  the 
first  acres  as  fast  as  construction,  financial 
and  economic  condition  will  permit.  The 
project  as  a  whole  will  bring  water  to  5,560,- 
000  acres  of  farm  lands  having  rainfall  that 
is  inadequate  or  unreliable  for  sustained, 
profitable  crop  production. 

The  Missouri  Basin  program  was  ap- 
proved as  a  coordinated  development  by 
the  Bureau  of  Reclamation  and  the  Corps 
of  Engineers,  with  the  latter  agency  re- 
sponsible for  extensive  flood  control  and 
navigation  improvements  on  the  main  stem, 
and  the  construction  of  certain  hydroelectric 
power  plants  in  connection  with  these  im- 
provements. The  Bureau  of  Reclamation 
is  charged  with  the  irrigation  and  hydro- 
electric power  developments  on  tributary 
areas  where  for  the  most  part  rainfall  is  in- 
sufficient for  sustained  agriculture,  and  to 
bring  the  corollary  benefits  of  reclamation 
development,  such  as  municipal  water  sup- 
plies, fish  and  wildlife,  recreation,  and  flood 
and  silt  control. 

The  hydroelectric  power  output  in  the 
Basin,  including  that  of  installations  at 
Army-built  dams  whose  power  will  be  mar- 
keted by  the  Bureau,  will  be  increased  by 
23  plants  having  a  total  2,000,000-kilowatt 
'•capacity  in  the  ultimate  development  to 
provide  urgently  needed  power  for  agricul- 
tural uses  and  to  develop  mineral,  metal,  and 
manufacturing  industrial  resources.  The 
Missouri  Basin  project  has  now  obligated 
approximately  62  percent  of  the  funds  avail- 
able for  the  1948  fiscal  year. 

Bureau's  1948  Appropriations 
Highest  Ever 

On  December  23,  1947,  when  President 
Truman  signed  the  third  Supplemental 
Appropriation  Act  for  the  fiscal  year  of 
1948,  carrying  an  item  of  $32,011,000  for 
advancing  construction  on  five  Bureau  of 
Reclamation  projects,  the  total  appropria- 
tions for  Reclamation  were  brought  to  the 
highest  point  in  any  one  fiscal  year. 

The  total  funds  granted  the  Bureau  of 
Reclamation  for  the  fiscal  year  of  1948 


now  total  $136,644,738  including  authori- 
zations from  power  revenues,  or  13  percent 
greater  than  in  1946  the  previous  high  year. 
Included  in  the  1948  total  are  $98,133,738 
in  the  regular  appropriation,  $6,500,000  in 
the  second  supplemental,  $6,400,000  of 
which  was  for  work  on  the  Missouri  Basin 
project,  and  $100,000  for  Yuma,  and  the 
third  supplemental  of  $32,011,000. 

The  last  named  amount  was  granted  for 
the  continuation  of  construction  on  the 
following  projects: 

Columbia  Basin  project,  Wash.,  $13,584,- 
000. 

Central  Valley  project,  Calif.,  $11,- 
405,000. 

Colorado  Big-Thompson  project,  Colo., 
$4,150,000. 

Davis  Dam  project,  Ariz.-Nev.,  $2,- 
800,000. 

Deschutes  project,  Oreg.,  Arnold  Irriga- 
tion District  (rehabilitation),  $72,000. 

Bureau  Publication  "Control  of 
Weeds  on  Irrigation  Systems"  to  be 
Revised. 

The  publication  "Control  of  Weeds  on 
Irrigation  Systems"  distributed  in  prelimi- 
nary form  in  July  1946  by  the  Bureau  of 
Reclamation  is  being  revised  and  is  sched- 
uled to  be  printed  early  this  year.  It  was 
the  first  book  of  its  kind  ever  to  be  pub- 
lished. 

The  mimeographed  edition  was  designed 
to  serve  two  purposes.  The  first  was  to 
compile  and  publish  as  soon  as  possible  such 
information  as  was  then  available  so  that 
if  desired  it  could  be  put  into  practice  by 
irrigation  districts  at  an  early  date.  Sec- 
ond, it  was  to  serve  as  a  preliminary  copy 
for  review  by  all  interested  in  the  subject  so 
that  they  might  give  their  comments  and 
suggestions  for  additions  and  revisions. 

According  to  the  responses  received  it  has 
served  both  of  the  purposes  well.  Many 
comments  have  been  received  regarding  the 
aid  it  has  given  irrigation  projects. 

Numerous  suggestions  for  the  revision  of 
the  book  have  been  received  from  Federal 
agencies,  State  agricultural  colleges,  irriga- 
tion districts,  and  many  other  sources. 
These  suggestions  together  with  new  de- 
velopments which  have  been  made  as  a 
result  of  the  weed  control  research  program 
being  conducted  cooperatively  by  the  Bu- 
reau of  Reclamation  of  the  United  States 
Department  of  the  Interior  and  the  Bureau 
of  Plant  Industry,  Soils  and  Agricultural 
Engineering  of  the  United  States  Depart- 

(  Continued  on  next  page) 
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ment  of  Agriculture  will  be  included  in  the 
new  edition. 

The  Bureau  of  Reclamation  is  very  de- 
sirous of  making  the  publication  as  com- 
plete as  possible.  The  information  which 
has  been  assembled  has  come  from  observa- 
tions made  by  Bureau  officials,  through  re- 
search and  from  contributions.  However, 
there  is  no  doubt  but  that  many  irrigation 
di-tricts  have  developed  other  methods  of 
weed  control  on  their  distribution  and 
drainage  systems  which  have  proven  more 
•••  onomical  than  methods  which  are  gener- 
ally known.  If  possible  such  information 
should  also  be  included  in  the  revised  edi- 
tion of  the  publication.  If  you  know  of 
some  labor,  time  and  money  saving  device 
or  method  for  controlling  weeds  on  irriga- 
tion systems,  please  forward  your  sugges- 
tion to  the  Commissioner.  Bureau  of  Recla- 
mation. Washington  25.  D.  C.  Full  credit 
will  be  given  to  any  such  contributions  that 
are  used.  • 


KLAMATH 

(Continue*/ /rum  page  33) 

They  probably  haven't  bought  quite  enough 
\et.  They  seem  to  be  doing  it  right — one 
man  buying  one  thing,  another  man  an- 
other and  using  the  equipment  coopera- 
tively on  a  rational  basis  for  the  area, 
balancing  the  size  of  the  homesteads 
against  the  short  seasons,  and  having  about 
one  complete  set  of  equipment  for  each 
three  farms.  The  general  settler  financial 
status  now,  he  thinks,  is  that  most  people 
have  paid  all  their  expenses,  have  most  of 
the  necessary  equipment,  a  good  deal  of 
the  furnishings  for  their  houses,  and  are 
squared  away,  ready  for  a  smaller  amount 
of  loans  next  year,  with  the  prospect  of 
farm  prices  just  about  what  they  were  this 
year.  "Give  them  one  more  good  year  and 
the  whole  bunch  will  be  fixed  for  life!" 

The  veterans  themselves  were  sure  that 
they  would  live  happily  ever  after  with  an- 
other good  year  or  two;  but  they  were  rcmfi- 
dent  they  could  make  a  long  time  go  of  the 


project  in  any  case.  They  didn't  even  seem 
to  be  too  much  concerned  whether  thev 
made  a  fortune  out  of  their  places  or  not. 
It  was  the  home  that  counted. 

One  couple  in  their  thirties  had  adopted  a 
fine-looking  blonde  kid  just  under  two  be- 
cause, as  they  said.  "We  felt  a  home  like 
this  needs  a  little  boy  running  around." 

Jim  Bell,  the  big  laughing  man  close  on 
.~>0  whose  picture  you  see  inset  on  page  32. 
was  buoyant  about  the  whole  deal  after 
selling  a  2.500-sack  crop  of  premium  bar- 
!ev .  He  even  approval  oj  the  Bureau,  stat- 
ing "Everybody  says  /or  a  Government  out- 
fit it's  the  best  out/it  ice  ever  dealt  uith." 

But  George  Douglass.  Jr..  the  smiling 
fellow  featured  on  the  front  cover  and  page 
32,  was  the  man  who  summed  it  up  best  for 
all  the  homesteaders.  George  sailed  in  a 
navy  gun  crew  "on  every  ocean  in  the  world 
for  over  3  years  and  now  I'm  in  my  home 
port  for  the  first  time  and  home  for  good.  I 
wouldn't  take  a  million  dollars  for  it.  1  feel 
like  all  the  rest  of  the  homesteaders:  this  is 
my  home!' 


River  Control  by  Radio 

{Continued  from  page  36) 

Still  no  word  had  come  from  the  chief 
engineer,  so  he  tried  the  telephone  again 
and  managed  to  get  a  call  through  to  John 
K.  Rohrer,  assistant  construction  engineer, 
at  Yuma,  Arix.  Mr  then  found  that  the 
chief  engineer,  realizing  that  he  had  insuffi- 
cient information  in  Denver  to  give  detailed 
instruction  for  operation  of  the  gates  of 
Parker  Dam,  had  authorized  Mr.  Rohrer. 
by  an  exchange  of  telegrams,  to  issue  such 
iii-tiuctions  and  to  send  an  assistant  l>\ 
airplane  to  Parker  Dam. 

A  telegram  had  been  sent  by  Mr.  Rohrer 
the  previous  afternoon  but  it  had  not  yet 
been  delivered  to  Mr.  Coffey.  Vrord- 
ingly,  Mr.  Rohrer  instructed  Mr.  Coffey  to 
lie;:iii  me  reasing  Parker  Dam  releases  at  the 
rate  of  6,000  second-feet  per  hour. 

By  7:30  a.  m.  the  total  release  was  about 
I'M  KM)  second-feet,  and  was  held  eon-l.int 
at  thai  rate.  T.  A.  Clark,  oilier  engineer. 
All-American  Canal  projei  I.  anived  at 
Parker  Dam  by  airplane  at  Hi:. 'fit  a.  in., 
Thursday,  in  time  In  observe  the  reservoir 
peak  and  to  give  assistance  and  a<K  in-  din- 
ing the  remainder  of  the  flood.  Hi-  pn  - 
ence  was  greatly  appreciated  by  Mr.  ColTev 
and  his  assistant  as  (hey  had  been  on  con- 
Man!  duty  since  Sunday  night  and  were 
practically  at  the  point  of  exhaustion. 

This  dramatically  illustrates  the  difli<  ill- 
ties  encountered  l>v  local  operating  pet-on 
nel  when  they  are  dependent  cnlirclv  upon 
telephonic  or  telegraphic  in-irm  lion-  fiom 
distant  higher  authority.  Break-down-  ol 
such  system*  invariabl\  ••••in  just  when 

ability    In    «e<urc    a    gmxl    .  ..line.  !i..n    i-    of 

utmost  importance.     In  th«  case  cited.  Mr. 
Coffry'*  telephone  romirrlion  with  Hoover 
Dam   and   other  outside  points   was   inter 
rupted  for  almost  3  day*  during  the  worst 
part  of  the  flood.     Telegraph  communica- 
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tion  was  also  worthless  as  shown  by  tin- 
fact  that  the  assistant  construction  engineer 
at  Yuma  sent  a  telegram  to  Parker  Dam  on 
Wednesday,  September  6,  and  it  was  re- 
ceived 24  hours  later,  after  the  flood  peak 
had  passed. 

Availability  of  the  private  short-wave 
radio  set  was  the  factor  which  saved  the  day 
for  life  and  property  along  the  river  below 
Parker  Dam. 

In  1946  a  radio  network  became  essential 
in  order  to  justify  holding  the  operating 
level  of  Havasu  Lake  higher  than  had  been 
originally  planned,  thereby  increasing 
power  production  at  Parker  power  plant 
liom  the  limited  water  supply,  in  order  to 
partially  alleviate  the  severe  power  short- 
age in  central  Arizona. 

The  Office  of  River  Control,  the  recently 

organised  region*]  office  charged  with  the 
responsibility  of  dispatching  the  watei  «l 
the  lower  Colorado  River,  made  studies 
which  showed  that  some  increase.  over  the 
levels  used  during  the  war.  could  be  allowed 
if  an  efficient  flood-w timing  -v-|em  was 
in-tailed. 

The  radio  stations,  located  at  strategic 
points  in  the  Bill  William-  River  hnsin  in 
\n/«.ti.i.  would  piovidc  lln  lia-ie  data 

needed  for  -ueh  a  warning  system.  This  in- 
formation I  including  precipitation,  sin-. mi 
stage,  and  other  tiydrologjc  dalai  would  lie 
analysed  !>\  hvdrolo^i-t-  ami  meteorologist! 
of  i In-  otiiee  of  Ri\i-r  Control,  together  w  ith 

all  available  meteorological  data  Iraoli-. 
piltals.  clr.  i  and  fmeea-l-  received  from  the 
Weather  Bureau,  who  would  then  be  able 
In  make  plan-  fm  -rliediiling  releases  from 
Moo\er  and  Purker  Dam-  In  nintml  |Mi-- 
-ihle  flood  run-off. 

Two-way  radio  >i.ili»n-  were  installed 
during  the  full  of  I'Mi.  at  Wikieup.  Bagdad, 
and  Ritlrr's  Ranch  near  Yava.  Ari/.  ^nm- 
iheir  installation  the.e  -i.iin.n-.  u-ing  sur- 


plus Navy  equipment  modified  by  Parker 
Dam  forces,  have  been  in  daily  contact  with 
each  other  and  with  a  private  station  in- 
stalled at  Parker  Dam  by  Boyd  Coffey.  A 
frequency  of  2.822  kilocycles  has  been  used 
exclusively  thus  far:  however,  authorization 
to  use  a  frequency  of  5,287.5  kilocycles  dur- 
ing daylight  hours  has  been  obtained  and 
tests  indicate  that  this  latter  frequency  may 
prove  better  during  the  summer  month-. 

Operation  of  lhe-e  "pioneer'  -talions  has 
amply  demonstrated  the  practicability  of 
using  radio  communication  and  the  desira- 
I'ilitx  of  completing  the  network. 

A  HMi-waii  station  was  placed  in  opera- 
tion early  in  November  of  this  year  in  the 
quarters  of  the  Office  of  River  Control  in 
Boulder  City  and  another  went  into  opera- 
tion in  the  River  Control  office  at  Needles, 
Calif.,  shortly  thereafter. 

\n  additional  -lation  will  be  added  by 
the  Parker  Dam  power  project  at  Parker 
Dam  in  the  near  future.  This  last  station 
will  he  used  for  water  and  |x>wer  dispatch- 
ing and  for  c -onlai  I  with  line  maintenance 
'  lew-  in  addition  to  transmission  <>f  Hood 
warning  information,  while  the  Boulder 
(  il\  ami  Needle-  -lation  will  also  be  used 
for  ronmiuniratioii-  in  conneclion  with 
river  channel  lon-liuilion  activities 

As  a  rt-Mili  <>f  installation  of  the  radio  net- 
work, we  ran  now  be  -me  that  Ml .  ColTrv  "- 
e\|M-tiem  e-  during  the  >epleml>er  1  <).'V) 
Hood  will  not  In-  repotted  during  future 
floods. 

In  addition,  officials  responsible  for  <li- 
palehing  the  water  of  the  river  will  have 
complete  up-to-the-minute  information  on 
-lorni  and  run-off  conditions  us  they  occur 
and  will  lie  able  to  modify  their  plans  to  ar- 
c  ommodale  changing  condition-,  since  thev 
will  I"-  able  to  predict  future  inflow  within 
reasonable  limit-  almul  12  hours  before  the 
inflow  reaches  Havasu  Lake.  • 

I  HI    |{><  i  \\t\iinN   I.HV 


NOTES  FOR  CONTRACTORS 


Contracts  Awarded  During  December  1947 


Specifi- 
cation 
No. 

Proiect  and  State 

Award 
date 

Description  of  work  or  material 

Contractor's  name  and  address 

Contract 
amount 

1903 
1903 

Missouri  Basin,  Wyo          
do 

Dec.  12 
do 

2  vertical-shaft,  10.500  horsepower  hydraulic  turbines  

Newport  News  Shipbuilding  &  Dry  Dock  Co.,  Newport 
News,  Va. 

*258.  000.00 
41,396  00 

1903 

do 

do 

305  105  00 

1910 
1918 

Davis  Dam,  Ariz.-Nev  

Dec.  26 
Dec    15 

Const  ruction  of  Parker-Pilot  Knob  161-kilovolt  transmission 
line. 

J.  &  J.  Construction  Co.,  Oklahoma  City,  Okla  

1,213,497.62 
162  106  00 

1918 

do 

Dec      5 

46  047  00 

1918 

do 

Dec.   10 

7,661.87 

1924 
1924 

Colorado-Big  Thompson,  Col- 
orado. 
do                               

Dec.   17 
Dec.  19 

10  115,000  volt,  outdoor  circuit  breakers  
10  6,000-kilovolt-ampere  and    1    3.333-kilovolt-ampere  trans- 

Westing house  Electric  Corp.,  Denver,  Colo.  

193,256.00 
319,006  00 

1924 

do 

Dec    17 

formers  for  Estes  switchyard. 

70  496  64 

1932 

Dec.  29 

Allison  Steel  Mfg.  Co..  Phoenix,  Ariz  

19,254.00 

1939 

Central  Vallev,  Calif 

Dec.  23 

6  108-inch  butterfly  valves  

177  000  00 

1940 

Dec      9 

News,  Va. 

26  898  00 

1940 
1954 

do  
Boultler  Canyon,  Calif 

..  .do.... 
Dec      4 

Station  service  unit  substation  

ITE  Circuit  Breaker  Co.,  Philadelphia.  Pa          

27,751.00 
879  245  00 

1954 

do    

Dec.      3 

Claude  Fisher  Co.,  Ltd.,  L.  S.  &  R.  S.  Crow,  Ixis  Ange- 

916.930 00 

1970 

Dec.     5 

les.  Calif. 

27  995  00 

1971 

!>«-.-    2V 

24  402  80 

1978 

do 

1  1  365  20 

1978 

do 

do 

16  832  00 

1982 

Dec     12 

33  045  00 

1983 
1987 

M  i—i.HM  Basin,  S.  Dak  
W.  C.  Austin,  Okla  

...do,... 
Dec.   15 

5  50-foot  by  50-foot  radial  gates  
Construction  of  Ozark  laterals  4.6  and  15.2  

Virginia  Bridge  Co.,  Denver,  Colo  

150.000.00 
288,730.00 

1988 

Dec    24 

80  100  00 

1988 

orado. 

do 

do  

do   . 

44  60000 

1992 

Dec.     3 

2,360,743.00 

1994 

2002 
2009 

Deschutes,  Oreg  
Missouri  Basin,  S.  Dak  

Dec.  23 
Dec.  30 
Dec.  23 

State  Highway  No.  49. 
Construction  of  laterals  M-58  and  M  -61  and  suhlaterals  
Structural  steel  for  Angostura  Dam  spillway  bridge  

Adler  Construction  Co..  Madras.  Oreg  
Virginia  Bridge  Co..  Denver,  Colo  -. 

414,736.00 
20,600.00 
31,195.50 

2013 

Dec.  31 

7800000 

2020 

do 

15  465  00 

Construction  and  supplies  for  which  bids  will  be  invited  during  February  1948 


Project  and  State 


Description  of  work  or  material 


Boise.  Idaho 

Boulder  Canyon—  AH-Ame;ican  Canal,  Calif 

Central  Valley,  Calif 

Colorado-Big  Thompmm,  Colo 

Columbia  Basin,  Wash 

Do 

Do 

Davis  Dam.  Ariz.-Nev 

Fort  Peck  Power,  N.  Dak 

Hungry  Horse,  Mont.  . 

Do 

Keiidrick,  Wyo 

Klarnalh,  Calif. -On* 

Missouri  Basin,  Colo 

Missouri  Basin,  Kans 

M  I--..MM  li.i-iii  Wyo.-Neb 

Ogden  River,  I  tali 

Provo  River,  Utah 


Hydraulic  turbine  driven  pumping  unit  for  W  illow  Creek  pumping  plant. 

Construction  of  about  6!  _>  miles  of  high-pressure  concrete  pipR  laterals  for  Coachella  division. 

15-kilovott  oil  circuit  breaker  and  disconnecting  switches  for  Tracy  switchyard. 

1 1 -fool  discharge  pipes  for  Granny  pumping  plant. 

230-kiIovolt,   ID. (Kin  kilovolt-iuupereH  oil  circuit  breakers,  230-kilovolt  di^onnecting  switches  for  Grand  Coulee  switchyard. 

Unit  substations  for  tail  tower,  caisson  dry  dock,  and  caisson  puller  machines.  Grand  Coulee  power  plant. 

Extension  to  6,900-volt  station  service  switchgear  for  Grand  Coulee  power  plant. 

22  by   I'M. mi  radial  gates  for  Davis  Dam  power  plant. 

Main  control  board  for  WilliMton  substation. 

M  \  ill. mlii-  turbines  and  governors  for  Hungry  Horse  power  plant. 

Generators  for  Hungry  Horse  j>ower  plant. 

Construction  of  approximately  16.5  miles  of  31.5-kilovolt  transmission  line  from  Medicine  Bow  to  Hanna,  Wyo.      Wood  poles. 

Pumping  units  1  and  5  for  Modor  pumping  plant  D. 

Erection  of  12  2-hedroom  and    1  3 -bedroom  prefabricated  residences  at  Narrows  Dam  Government  Camp,  near  Fort  Morgan,  Colo. 

Construction  of  Cedar  Bluff  l)um  and  earthfill  structure  on  the  Smoky  Hill  River,  near  Hays,  Kans. 

Construction  of  45  miles  of  Gering-Alliance,  Nebr.  and  38  miles  of  Cheyenne-Pine  Bluff's,  Wyo..  115  kilovolt  transmission  lines.  Wood 
poles. 

Construction  of  equalizing  reservoirs  No.  13  and  No.  17  and  pipe-line  structures  for  laterals  No.  13-1  and  No.  17-1  in  South  Ogden  dis- 
tribution system. 

Construction  of  steel  pipe  line  and  structures  for  Big  Cottonwood  section. 


CONQUKKING  THE   COULEES    (Continued  from  Page  35) 

holds  the  outer  form  provides  a  working  platform  from  which  con- 
crete can  be  placed  between  the  inner  and  outer  forms. 

High-quality  concrete  to  protect  the  reinforcement  and  contain 
the  irrigation  water  is  necessary  for  successful  operation  of  the 
high-head  Dry  Coulee  siphons.  Aggregate  for  the  concrete  was  ob- 
tained from  a  nearby  gravel  deposit,  washed  clean,  and  separated 
into  four  sizes — three  of  rock  and  one  of  sand.  All  were  carefully 
graded  as  to  size  and  recombined  by  weight  to  form  dense  concrete 
mixtures:  1  part  cement,  2.2  parts  sand,  and  4.1  parts  rock  of  the 
maximum  size  of  11/2  inches. 

A  special  cement  was  used  to  increase  the  resistance  of  the  con- 
crete to  alkalis,  and  an  air-entraining  agent  was  added  to  the  con- 
crete to  increase  resistance  to  weathering  'and  to  improve  the  work- 


ability of  the  mixture,  thus  insuring  both  a  durable  surface  and 
sound  concrete  consolidated  tightly  about  the  reinforcement. 

A  system  of  vertical  pipes,  known  as  "elephant  trunks,"  was  used 
to  carry  concrete  to  proper  places  in  the  form.  Once  in  place,  the 
concrete  was  thoroughly  consolidated  by  air-actuated  internal  vi- 
brators. 

The  placing  operation  required  an  average  of  8  hours  for  a  sec- 
tion— 185  cubic  yards.  After  the  concrete  hardened  12  to  36  hours, 
the  forms  were  moved,  and  the  surfaces  covered  with  a  white  pig- 
rnented  sealing  compound.  This  compound  seals  all  moisture  in 
the  concrete  and  assures  proper  strength  development  because  the 
chemical  action  of  hardening  continues  indefinitely  in  the  presence 
of  water.  The  sealing  compound  also  reflects  the  sunlight  which, 
if  absorbed,  may  cause  damage  to  the  concrete  by  creating  high 
surface  temperatures.  • 
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Letlers  to  the  Editor 


SESTO    CALENDE — regulates    Lake 


Mil  AM>  VIA  PBIVATA  \|\M.II.I.  2, 
H,  December  1947. 

|)t  \K  KDITOR:  I  have  teceited  your  coimnunica- 
lion  informinK  me  that  from  May  1946  you  have 
again  begun  to  publish  your  beautiful  maga/ine 
KMUMUIOV  Km.  I  was  *  regular  -nl*-'  nl.cr 
up  lo  December  1940. 

Will  you  kinilly  -tend  me  all  the  numbers  i--u.il 
from  1941  and  regularly  nubscribr  me  for  l'(IH' 

I  luring    the    war    I    constructed    the    plan    i>(    a 
great  barrage  for  the  regulation  of  the  Lake  \l  i. 
giorr.     I  wa«  atai  the  director  of  the  work~. 

I  here  inrlmle  a  photo  of  the  barrage. 

I  am  now  the  director  of  this  Slate  corporation. 
The  barrage  i-  actually  managed  by  a  State  corpo- 
ration called  '<. in-.. i/i"  del  Ticino"  in  Milan, 
l»r.<.  p., na  Niiuva  18,  and  I  am  the  general 
director. 

Today  by  p«»l  I  have  -cut  you  two  books  of 
•tuilie.  we  hate  published  during  these  yrar§  and 

I    hope    toll    will    accept    them. 

I  lie  next  new  publication  will  soon  !»•  ready  and 
I  t>ill  «nd  it  to  you. 

I  hate  al«o  -••MI  ton  a  map  scale  1:500.000  of 
l-ake  Maggiorr  regulation  and  I  hope  it  will 

i  you. 
With  kintl  regard-,  vmr-  -im  crely. 

hi:    IM..  Ki<  i  UIIHI  (.IIVMII.N  v 

I     mil     Speculation 

Assistant  Serrciar\  of  the  Interior  Wil- 
liam I  .  Warm-  kindly  turned  over  In  the 
|{n  i  \\lvriuN  Km  ihr  follow  ing  Irttt-r  frmn 
J-.lui  Haw.  lii-hetinx  it  '"  be  "'  interest  to 
our  trail- 

I  read  with  iinii-iml  interest  your  artii  !•    in  lli>- 

\llglKt     i"lle     llf     the     KM   I    ttMIIMN      K.H  \     enlitled 

"I  anil  Speiiilalion."  I  meant  to  t>rilc  lompli 
menling  you  on  pre>rnlalion  of  iln-  -nl.|.-i  t  and 
ihr  manner  in  M)IH  h  it  wa>  done. 

r  inph»M«  on  I  he  .(»•.  uUimn  in  ile.ert  land  ahead 
•i-lriH  timi   on    Federal    pio|ei  |«   need«   to   lir 
eallrd  In  the  attention  of  water  iiwr*  who  are  now 
••reaming    about    ron«lrii«  tmn    i  ••••!«    on    pi 
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No. 


Puhh*Hrd  /•»    the   Kur-au   of  Reclamation,   I'nitej  Stuff »   l^^arfrnmt  t>f  ihr  Interior,    9  ashiHfttm   23.    D,  C.      Publication   m^rar'.- 

In    the    Bureau    of     the     Hudget. 
Sul.soiption  rate  $1  a  year  for  pertunt  residing  in   tne  United  Statei  and  Canada;  $I.SO  a  year  for  foreign  tmbtrriptioiu ;  *P*Mt 

rate  of  SO  cent*  a  year  for  memberi  of  uater  user*'  «jj.*ri<iri<N<*. 

I1.  iriii-jMii    i.    ftrrlt    fniiled    to    r<-produrr   atii,  Jr.    and    |>h..i.«>4|>li*    ( «»td   tlir  «-x«r|>tion   uf   ihnM-  from  ouuide  MMinm)    wfafib 

apprar    in    ihr    UCUMMW    tut. 
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Reclamation  Place  Names  in  this  Issue 


recently  completed  or  now  in  work.  I  hear  so 
often  the  statement  that  early  project  water  users 
had  difficulty  in  meeting  construction  costs  of  only 
$75  or  $100  per  acre  thereby  leaping  to  the  assump- 
tion that  costs  of  $200  or  $250  per  acre  is  certain 
to  ruin  those  who  assume  the  burden  on  new  expen- 
sive projects.  Entirely  overlooked  is  the  fact  that 
the  raw  desert  land  cost  these  early  project  water 
users  all  the  way  from  $200  to  $500  per  acre,  that 
unpaid  balances  on  this  land  purchase  price  carried 
at  from  6  to  8  percent  interest  and  had  to  be  reuaid 
over  a  period  of  5  to  10  years.  This  is  to  sav 
nothing  of  the  larger  interest-free  repayment 
period. 

Furthermore,  and  in  addition,  present  debts  will 
undoubtedly  be  paid  with  diluted  dollars  as  com- 
pared to  20  or  30  years  ago.  .  .  .  Your  article  was 
very  well  done  and  well-timed. 

Yours  sincerely, 

JOHN  W.  HAW, 

Director,  Agricultural  Development  Dept., 
Northern  Pacific  Railway  Co.,  St.  Paul, 
Minnesota. 

From   Ohio 

MANSFIELD.  OHIO, 
238  RENNY  AVENUE, 

December  13,  1947. 

DEAH  EDITOR:  I  am  more  than  interested  in  your 
good  Bureau,  and  the  good  work  you  are  doing 
and  intend  to  do  in  the  future.  I  enjoy  studying 
your  magazine,  and  would  be  more  than  pleased  to 
receive  a  few  of  your  back  numbers.  And  oblige, 

J.  C.  BovEit. 


Un-Busy  Beavers 

With  the  kind  permission  of  the  United 
Press  we  are  reprinting  the  following  article 
datelined  St.  Helens,  Oreg.,  August  28, 
1947: 

Two  males  and  a  female  beaver,  recruited 
to  do  a  dam-building  job  for  this  city  of 
4,000  persons,  disappeared  today  and  no- 
body seemed  to  know  whether  they  were 
casing  the  assignment  or  solving  the  eternal 
triangle. 

The  beavers  were  obtained  last  week  from 
the  Oregon  State  Game  Commission  and 
freed  alongside  Milton  Creek,  a  dwindling 
source  of  city  water.  The  city  council  de- 
cided it  needed  more  retaining  dams  on  the 
creek. 


For  a  complete  map  showing  the  loca- 
tion of  Federal  Reclamation  projects, 
write  to  the  Commissioner,  Bureau  of 
Reclamation,  Washington  25,  D.  C., 
and  ask  for  Map  No.  47-1.  It's  free. 


"We  just  put  them  in  and  told  them  to  do 
what  comes  naturally,"  Councilman  Ben 
Coleman  explained. 

But  yesterday  the  council  sent  a  man  out 
for  a  progress  report.  His  report  indicated 
something  was  wrong:  "No  dams,  no 
beavers." 

There  was  no  immediate  explanation. 
Mr.  Coleman  put  it  this  way: 


"We  thought  that  when  you  put  out  two 
he-beavers  and  one  she-beaver,  you  got  a 
dam.  But  now  I  don't  know.  Maybe  you 
get  trouble." 

Credit 

Photographs  which  illustrated  the  "Golden  Harvest 
at  Klamath"  article  in  last  month's  issue  were  all 
taken  by  J.  E.  Fluharty  of  Region  II. 


Name 


Address 


"Get  Acquainted"  Copies 

If  you  have  friends  or  associ- 
ates who  would  be  interested 
in  the  Reclamation  Era,  please 
list  their  names  and  addresses 
In  the  box  to  the  left,  clip  and 
send  It  to  the  Commissioner, 
Bureau  of  Reclamation,  Wash- 
ington 25,  D.  C.  We  shall  be 
glad  to  send  them  copies  <»t 
back  Issues  so  that  they  can 
get  acquainted  with  your  mag- 
azine. 
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A  Plan  for  Expanded  Food  Production 


Secretary  of  Agriculture  Andenon  in  his 
annual  report  to  the  President  of  the  United 
States  for  the  fiscal  year  ending  June  30, 
1947,  called  for  a  fivefold  increase  in  range 
and  pasture  seeding,  in  drainage  and  prepa- 
ration of  land  for  more  efficient  irrigation. 
He  said  that  if  we  permit  our  land  to  de- 
teriorate we  cannot  maintain  our  present 
standard  of  living,  as  American  agriculture 
"now  finds  it  has  reached  the  limits,  prac- 
tically speaking,  of  its  land  resources,"  and 
that  "from  now  on  we  must  live  with  the 
resources  at  hand."  He  stated  that  the 
American  people  would  like  to  be  able  to 
buy  one-third  more  food  than  they  had  dur- 
ing the  last  half  of  the  1930's. 

This  statement  confirms  the  findings  of 
the  Bureau  of  Reclamation  which  last  No- 
vember was  requested  by  Representative 
Walt  Horan  of  Washington  to  submit  a  re- 
port on  the  extent  to  which  Reclamation 
construction  could  be  speeded  up  to  ex- 
pand Reclamation  farmlands  in  the  West 
and  produce  more  food  to  meet  domestic 
and  foreign  needs. 

Subsequently,  Assistant  Secretary  of  the 
Interior  William  E.  Warne  and  Commis- 
sioner of  Reclamation  Michael  W.  Straus 
testified  before  the  Western  Subcommittee 
<>f  the  Congressional  Joint  Committee  on 
the  Economic  Report  on  December  17, 
1947,  and  at  the  request  of  the  chairman 
of  the  subcommittee.  Senator  Watkins  of 
Utah,  submitted  into  the  report  of  the  hear- 
ings a  plan  for  speeding  up  construction 
on  certain  Reclamation  projects  in  order 
to  accelerate  a  special-purpose  food  produc- 
tion program. 

In  this  report,  Commissioner  Straus 
stressed  the  following  facts: 

•  If  we  are  to  meet  the  demands  of  Eu- 
rope in  addition  to  those  of  our  own  coun- 
try, extraordinary  efforts  must   be  made 
within  a  period  of  time  which  is  compar- 
atively short  in  relation  to  the  long-range 
objectives  of  Reclamation. 

•  The  span  of  the  proposed  European 
recovery  program  (or  Marshall  plan  I  is  ap- 

froximately  4%  years  from  now,  or  until 
une   30,    1952,    therefore,    Reclamation's 
participation  would  be  limited  to — 

(a)  Projects  now  under  construction,  or 
those  which  can  be  placed  under  construc- 
tion relatively  soon; 

1 1>  I  Projects  that  can  be  producing  food 
within  the  period  of  thr  European  recovery 
plan;  and 

in  Projects  which  are  part  of  Rec- 
lamation's long-term  program  and  who-w 
construction  at  this  limr  will  not  thro*  tin- 
entire  program  out  of  balance. 

Keeping  these  point.*  in  mind.  <  ••imin- 
•ioner  Straus  stated  that  an  accelerated 
program  on  specific  irrigation  project- 
would  bring  some  5,600.000  acres  of  new 
lands  into  production  and  additional  crop* 
totaling  over  28,000,000  ton*. 


On  the  basis  of  1947  prices,  this  program 
would  cost  a  little  over  $1,300,000,000. 
Although  resort  to  speed-up  methods  would 
undoubtedly  force  up  the  total  cost,  much 
of  the  addition  would  be  offset  by  savings 
in  overhead  and  investment  charges  so  that 
the  increased  cost  would  probably  not  ex- 
ceed 25  percent  of  the  normal  expected  cost 
of  the  program. 

Following  are  excerpts  from  the  report 
submitted  to  the  subcommittee  based  upon 
the  Bureau's  analysis  of  the  subject  as 
requested  by  Representative  Horan. 

Acres  of  Additional  Land 

The  total  acreages  of  land  that  can  be 
placed  in  production  each  year  on  the  se- 
lected projects  in  the  Western  States  (ex- 
clusive of  Reclamation  by  drainage  in  the 
Gulf  States),  together  with  the  estimated 
annual  crop  yield,  and  the  estimated  ad- 
ditional funds  required,  are  as  follows: 


Fiaeal  year 

Land 

Annual 

•  r..|l« 

Additional 
fund* 
required 

1948.  .  . 

Am* 
331   801 

Ton, 

7')2    I«KI 

$53  707  054 

1949. 

562  SOS 

2,  193  950 

384,  344.  586 

19SO.  .  . 

1.JS1   258 

4.810  S9S 

401   095   TIKi 

I9S1 

;  wi  iTi'i 

9  572,689 

339  781  23t 

I9S2  

HKII    T'XI 

10,  793  963 

187  854,  1C. 

Toul  

S.  607.  004 

28,163.197 

1,  366,  782,  721 

1  Estimated  production  earb  calendar  year  eorreapondinic 
to  the  fiaral  year  in  which  the  land  it  made  arailable. 

Each  of  the  projects  listed  below  has  been 
found  to  be  justified  on  the  basis  of  benefit- 
cost  studies  and  each  is  a  part  of  the  long- 
range  program  of  the  Bureau.  The  list  is 
flexible  and  indicates  only  those  projects  on 
which  there  is  a  reasonable  certainty  the 
necessary  schedule  can  be  met  without  un- 


usual or  extraordinary  cost.  It  does  not 
represent  the  maximum  upper  limit  of  the 
program. 

Additional  Food  Required 

The  present  food  situation,  both  here  and 
abroad,  calls  attention  to  the  urgent  need  for 
bread  grains,  consisting  of  wheat  and  rye. 
Other  grains,  fats  and  oils.  meat,  dairy  prod- 
ucts, and  fruits  and  vegetables  will  also  be 
required  for  shipment  abroad. 

Irrigated  land  can  be  depended  on  to  pro- 
duce large  quantities  toward  meeting  the 
goals  for  these  groups  of  food  products. 

In  addition  to  the  foodstuffs  which  will 
be  needed  for  the  foreign  aid  program,  we 
must  maintain  the  American  standard  of 
living  for  an  increasing  population.  In 
some  sections  irrigated  land  can  best  In- 
utilized  by  growing  specialty  crops  for 
home  consumption.  This  would  permit 
acreages  in  other  sections  of  the  country  to 
be  placed  in  wheat,  which  is  not  considered 
a  good  irrigated  crop,  as  well  as  corn,  which 
cannot  be  grown  in  large  quantities  on  ir- 
rigated land  in  northern  areas  where  the 
growing  season  is  short.  Total  crops,  as 
estimated,  include  alfalfa  and  other  food 
and  forage  crops  that  are  converted  into 
meat,  eggs,  and  dairy  products. 

Western  irrigated  areas  are  important 
segments  of  the  livestock  industry,  provid- 
ing pasture  and  alfalfa  for  winter  feeding. 
Development  of  additional  feeding  areas 
means  more  pounds  of  meat  and  butter  and 
more  eggs  and  milk  on  tables  at  home  and 
abroad. 

The  total  amount  of  crops  resulting  from 
this  accelerated  program  would  be  sub- 
stantial, resulting  in  a  maximum  annual 
figure  of  over  10  million  tons  in  1952,  a  part 
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TENTATIVE  LIST  OF  PROJECTS  INCLUDED  IN  FOOD  PRODUCTION  PLAN 

Rrfian  1 

H..:,,,:    Ill 

Knuin  V.    Cimlinurd 

»/,....„.,     H,,.-r     II,..:,. 

H.....      \  M.I.  r  -....      Kanch. 

VII-  \merican  <  lanal- 

Canton.  OkU.i 

Idaho. 

I  .....  1,.  II.,     i   ..I.I 

\rrnif-io.  N.  Mex.  1 

Rig  Morn  Pumping.  W  yo. 

Roiae-Payetle.  Idaho. 

<;ila    (incl.    Wcllton-Mo- 

hi.rl    l.,l....,,     IILI  , 

Boalwick.  K,.,i- 

Columhia   II  .....     Waah. 

hawk).  Aria. 

lluliiiorlica.  Tex. 

Rovaen.  W  xo. 

M  «-••  1.  ..  !•-«.  Orcg. 

llolhrook-Joaeph        1   ,1.. 

l>r,    1   reck.  Tex. 

lan.io.il.i.11.  N.  Oak. 

Lewlaton     Orchard*. 

Vria.' 

Middle    Kio    <.  ramie.    N. 

1   «.l..r  Bluff.  Nehr. 

Idaho. 

M.  v 

1    1  n  r  L  •  1  .  .  n     Pumping. 

Minidoka-Coodlng- 

•x.-rlh    >ide.    Idaho. 

Keg-ion  /I 

/apala.    '•  - 
Knglcwood.  Okla.1 
Miami.  N.  Mcx. 

Mont. 

r  •Igrmonl.  «  >..  --    Oak. 

1  i  .  ii.  lnii.  in  -C.aml*ridgc. 

Yakima-Koma.  Waah. 

Mancoa.  «..!.. 

Ncl.r. 

i   .......  .1    Idaho.1 

Paonia.  i  ..!.. 

Mm  1  reck.    Irx. 

l.rand  Ilixcr.  S.  Oak. 

\.il.-llullx   Creek,  Oreg.' 

I'M.  ,11.  1  lull. 

111-..    ««lrr.   N      M.  . 

Heart   II,.  .r     N.   Dak. 

Crooked   River.  Ore*. 

>ewton.  ltah. 

1  ...I  1  ..I.I,    Okla. 

klrwin.  K.in. 

Yaklma-kennewirk. 
W'aah.1 

Prealon  Bench.  I.I..I... 
Vernal  Prolect.  llah.' 

Mountain  Mew.  IILI  , 

1  .....  i   Maria*.  Mont. 
Montana      Pumping. 

Xnl.lelle           1  1  ^           ll.rge). 

Mont. 

'    |U««-r  S|ar  \allcx.    w  yo. 

Kfgittn    1  I 

North  Oakota  Pumping. 

Halhdrum     Pralric-llax- 

Minnesota.  Colo. 

N.  Oak. 

den   1    ,L.     Idaho. 

la  Plata.  Colo. 

11...  II..M     »  ... 

0.1  1  reek.  »  yo. 

The      O.lle.-«e.l      1   nil. 

(•ooaeherry.  1  tali. 

Palntrock.  «  ... 

Orel. 

Region   1  II 

Kaptd    Valley.  Partola.  S. 

Baker  1  pper  1  nll.Orrg.' 

l>ak. 

JYegfcm  // 

Region   1 

Coloratfo-Rig  llion,|»,.n. 

**l.    1  .......     «..!..      K   .i.. 
Mioalume     rlxtennion, 

*     I        \.  ...,,.    Okla. 

V  xo 

1  rotr.l    \.llr,.    Calif. 
klamalh-Tule    lair. 
Callf.-Ore«. 

1...  ......  ..t.     N     Me«. 
Han  l^ita  ValUy.  Colo. 
Valley  l.r.,il,.  Te.. 
r'ort  Sumner.  >.  Mex. 

Kendrick.  V  yo. 
1/,....,,M  fflrer  Ma.in 

—*...(l.  Bench.  Mont. 
-..M   lli.er.  Mont. 
Tongue  Kiter.  Hxo. 
V  .I.,,..  .  Kan*. 

King*   Ui.er.  <  allf.: 

Fort     Supply     Pumping. 

\ngrMltira.  S.  Oak. 

^  clll.M  •l.lllf           I'llltlping. 

H.J.OO  County.  <jllf. 

Okla. 

llelle   f  ourche.   «.  Oak. 

M.,,,l.-\.  Oak. 

.atk.ri.lJ. 
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View  of  Jemez  dam  site,  ft.  Mex.      Note  cotes  in  background  of  reservoir  area.      Photo  by  Dale  A.  Honey,  formerly  of  Region  V. 


Despoiler  of  the  Soil 


By  Wesley  R.  Nelson 

Assistant  Commissioner,  Bureau  of  Reclamation 


The  subject  of  reservoir  sedimentation 
and  its  relation  to  upstream  conservation 
and  engineering  may  be  a  dry  topic  but  it 
is  a  subject  which  is  of  vital  importance  not 
only  because  of  the  direct  effects  of  sedimen- 
tation, but  by  its  implications — the  destruc- 
tion of  the  soil  which  provides  the  bread  on 
which  we  live. 

The  process  of  water,  picking  up  the  soil, 
transporting  it  and  redepositing  it  has  been 
underway  since  water  first  appeared  on  the 
earth.  Without  this  natural  process  there 
would  have  been  no  rich  deltas,  no  fruitful 
valleys,  in  fact  very  little  soil  on  which  man 
might  live.  Man  has  accelerated  the  proc- 
ess in  many  places — in  too  many  places — 
but  in  others  he  has  slowed  the  process  to  a 
marked  extent. 

Far  up  in  a  valley  of  the  Rockies  a  spring 
bubbles  forth  from  beneath  a  sandstone 
ledge.  Its  waters  form  a  brook  which  tum- 
bles over  the  rocks,  at  the  beginning  of  a 
journey  which  may  lead  perhaps  to  the  sea 
from  which  it  came.  Soon  the  brook  is 
joined  by  others,  a  creek  is  formed,  other 
creeks  join  and  a  river  is  formed. 

The  waters  leaving  the  spring  are  clear, 
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cold,  and  usually  pure.  They  remain  so  un- 
til disturbed  by  some  untoward  event,  but 
that  these  events  do  occur  is  made  evident 
by  the  appearance  of  most  of  our  western 
rivers. 

Sediment  Rides  Again 

These  waters  are  spirited  extroverts. 
They  are  great  joiners  and  they  love  com- 
pany. They  enjoy  taking  anything  mov- 
able along  for  the  bus  ride  and  as  long  as 
there  is  room  and  a  passenger  is  available, 
the  bus  continues  to  fill.  But  unlike  our 
modern  transportation,  the  water  bus,  oper- 
ated by  gravity,  must  be  going  somewhere 
before  it  will  take  on  a  sediment  passenger, 
and  the  faster  the  bus  travels,  the  more  sedi- 
ment passengers  can  climb  aboard.  In 
turn,  when  the  sediment-laden  bus  slows 
down,  some  of  the  passengers  must  get  off. 

Unfortunately,  the  sediment  passengers 
who  are  going  for  a  ride  are  carrying  off 
our  valuables  of  prosperity  and  even  life 
itself;  so  we  had  better  get  a  cop  out  on  the 
bus  line  and  keep  the  passengers  at  home. 

With  this  in  mind  let  us  follow  this  al- 


legory a  little  further  and  find  out  why 
the  sediment  passenger  leaves  home.  In 
the  first  place,  he  has  been  a  great  traveler. 
Usually,  that  is  how  he  got  where  he  is  to- 
day. And  although  he  is  willing  to  stay  at 
home  and  be  a  "do-gooder,"  he  loves  his 
old  pal  water  who  made  him  what  he  is  to- 
day, and  is  easily  carried  away  by  over- 
enthusiasm.  Where  practicable,  the  best 
way  to  keep  him  at  home  is  to  give  him  a 
job  to  do — supporting  a  family  of  grass,  of 
shrubbery,  of  trees.  In  this  way  he  gets 
tied  down  and  if  he  still  has  roving  tend- 
encies, his  family  will  sit  on  him. 

With  this  homely  introduction,  let's  get 
down  to  cases.  Flowing  water  has  a  tend- 
ency to  pick  up  sediment  whenever  the  two 
come  in  contact.  The  amount  taken  into 
suspension  depends  on  the  volume,  velocity, 
and  turbulence  of  the  water,  the  type  of 
soil  and  the  soil  covering.  Whenever  the 
velocity  of  a  sediment-laden  stream  is  re- 
duced, sediment  is  deposited,  the  amount  of 
deposition  depending  on  the  amount  of  silt 
in  suspension,  the  amount  of  reduction  in 
velocity,  and  the  quality  of  the  sediment. 

Rapidly    melting    snows    and    torrential 
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storms  are  the  greatest  producers  of  sedi- 
ment-laden stream*.  If  not  halted  by  bar- 
riers, either  natural  or  man-made,  tin-  -nil 
is  carried  into  the  sea  and  forever  lost  to 
man.  Even  if  deposited  in  or  along  the 
stream  the  soils  usually  have  been  torn 
apart  and  are  not  immediately  available  for 
(.Lint  production.  If  the  sediments  are  de- 
(x.-ited  in  a  reservoir,  the  life  of  this  man- 
made  lake  is  definitely  limited  and  the  fish, 
wildlife,  and  recreation  values  are  impaired. 
1'iaciically  all  of  our  reservoirs  are  of  a 
multiple-purpose  lv|>e.  Thus,  the  loss  of 
!••-••!  voir  capacity  to  sedimentation  may  be 
frit  l>\  irrigation,  power,  municipal  water 
supply,  flood  control,  recreation,  and  wild- 
life. And  don't  forget  that  loss  of  soil  from 
our  watershed-  means  bigger  floods.  It 
also  means  loss  of  plant  life  for  the  support 
of  game  and  fish. 

Tremendous  Soil  Losses 

The  loss  of  soils  in  the  United  States  from 
erosion,  of  which  uncontrolled  water  is  a 
major  offender,  is  estimated  to  be  500,000 
acre-  per  year.  The  amount  of  sediment 
carried  by  our  western  rivers  is  tremendous. 
The  Colorado  River  at  the  upper  end  of 
Lake  Mead  carries  an  average  of  more  than 
100,000  acre-feet  of  sediment  annually 
which  is  deposited  in  Lake  Mead.  Ele- 
phant Butte  Reservoir  in  New  Mexico  lost 
17  percent  in  31  years;  Black  Canyon  Res- 
ervoir in  Idaho  lost  11  percent  in  12  years. 
These  are  a  few  of  the  more  critical  ex- 
amples. Sedimentation  has  affected  all 
rescrvnirs  in  some  degree. 

Closely  associated  with  reservoir  sedi- 
mentation is  the  dcpii-iiinn  of  sediment  in 
the  backwater  area  immediately  above  a 
reservoir  pool.  In  addition  to  causing  |>»-- 
sible  damage  to  cxi-ling  valley  impmve- 
ments  by  restricting  flood  channel  capaci- 
ties, a  problem  of  reduced  water  supply  of 
another  nature  than  actual  reduction  of 
storage  capacity  is  caused.  This  results 
from  a  high  increase  in  nonheneficial  con- 
sumptive use  of  water  from  hea\  v  growthl 
of  sail  cedars  or  similar  vegetation  which 
generally  occur  in  the  delta  deposits.  At 
the  head  of  Elephant  Unite  Reservoir  this 
nniilieiieliii.il  COBMBlptfa  use  has  been  c— 
1 1 in. iled  to  be  in  the  neighborhood  of  I  ~>u. 
000  acre-fcrt  per  year,  which  is  ap|>m\l 
malrly  13  percent  of  the  average  annual 

Bow. 

The  vegetation  in  delta  areas  is  not  en- 
tirely nonhrnclicial.  however,  '[di- 
lation acts  as  a  screen  to  trap  -ediment  !.•• 
fore  it  enter-  the  reservoir.  Al  Elephant 
Unite  KrMVX-oir.  for  example,  ihe  annual 
rale  of  depletion  of  -torage  caparilv  in  the 
rc«crvoir  |>ro|x*r  has  fallen  from  .il.mil  IK.. 
(MX!  aerr-fret  to  about  (..l)m  ncrr-frrt  lo- 
calise of  vegetation.  In  addition  wildlife 
interests  have  found  this  vegetative  area  to 
lie  an  excellent  home  for  various  t\pe»  of 
wildlife.  The  fart  Hin.iin-.  however,  that 
tin  .e  advantage^  have  been  gained  al  ter- 
rific cost  of  water,  in  an  area  that  can  ill 
afford  Mich  losses. 


The  loss  of  storage  through  sedimenta- 
tion deals  a  blow  to  the  economy  of  a  proj- 
ect area  far  greater  than  the  initial  cost  of 
the  reservoir.  In  the  first  place  it  can  rea- 
sonably be  assumed  that  the  dam  was  con- 
structed at  the  most  favorable  location, 
either  in  point  of  initial  cost  or  in  operat- 
ing charges.  A  new  damsite.  if  available, 
will  have  to  be  a  point  where  either  con- 
struction costs  are  higher,  or  where  water 
conveyance  costs  are  higher.  Secondlv. 
continuous  loss  of  reservoirs  through  sedi- 
mentation will  mean  that  all  available  sites 
will  eventually  be  used  up.  since  there  is 
generally  a  definite  physical  limitation  on 
the  number  of  feasible  sites  available.  Dam 
sites  can  therefore  be  considered  a  natural 
resource  and  must  not  be  used  up  care- 
lc--ly.  in  the  same  sense  that  timber  re- 
sources must  not  be  wantonly  depleted, 
without  regard  to  restoration. 

In  many  reservoirs  constructed  by  the 
Bureau  of  Reclamation  and  by  other  Fed- 
eral agencies,  provision  is  made  for  reser- 
vation of  a  minimum  pool  to  preserve  fish 
and  wildlife  habitats  or  for  minimum  re- 
leases from  the  reservoir  to  protect  down- 
stream fish  or  wildlife.  For  these  purposes, 
the  problem  of  siltation  is  vitally  iinpm- 
tant  also,  since  deposition  of  sediment  in 
reservoirs  immediately  begins  to  encroach 
upon  the  minimum  pool,  and  the  wildlife 
habitats  along  the  shores  are  soon  made  un- 
usable by  the  layers  of  muck  deposited.  On 
the  other  hand,  the  removal  of  sediment  by 
the  reservoir  may  have  a  beneficial  effect 
upon  the  stream  below  since  the  water  re- 
leased is  cleansed  of  all  but  the  finest 
particles. 

The  Seventy-ninth  Congress  recognized 
the  value  of  reservoirs  to  fish  and  wildlife 
conservation,  and  passed  Public  Law  732 
which  authorizes  the  Secretary  of  the  In- 
terior, upon  finding  of  the  part  of  the  proj- 
ect cost  which  can  properly  be  allocated  to 
the-e  purposes,  in  make  such  an  allocation 
on  a  nonreimbursable  basis.  This  law.  and 
its  provisions  for  mandatory  inter-agency 
cooperation  on  investigations,  will  go  far 
toward  insuring  adequate  consideration  of 
tin  -i-  matters  in  future  project  planning, 
A  still  more  far-reaching  piece  of  legisla- 
tion i»  now  on  the  calendars  of  I  ..HUM---. 
however.  This  bill  I II.  R.  2H73)  if  passed 
in  its  present  form,  would  provide  for  non- 
reimbursable allocations  of  cost  not  only 
to  fish  and  wildlife,  but  also  to  general  sa- 
linity control,  recreation,  and  silt  control. 

"Life  Kxlension"  for  l{«-»«-noir« 

It  behooves  us.  therefore,  to  yive  careful 
consideration  to  all  |Mi«iible  means  of  con- 
scivmi:  tin-  n.iliir.il  ic-oiircc  nf  dam-ite-. 
through  cxicn.ii.il  I.,  tin-  maximum  p<>-»il,|c 
of  the  life  of  nur  re-ei  v..n-. 

Mow  then  can  we  Like  the  -l.-p-  I..  .i--nie 

maximum   life  of  our   reservoir*?       M.m\ 

suggestions    have    been    .nlv.imcd    l>v    engi- 

-.        gcol.igi.tv       and       cnn-eiv. 111. .111-1- 

Their  pro|iosaU  mav   In-  generally 


in  two  classes;  first,  proper  planning,  de- 
sign, and  operation:  and  second,  upstream 
sediment-control  measures. 

Through  proper  planning  and  design  the 
loss  of  a  reservoir  may  be  delayed.  Reser- 
voir sites  should  be  selected  at  locations 
where.  with  due  regard  to  other  considera- 
tions, the  rate  of  sediment  accumulation  will 
be  at  a  minimum.  After  a  site  has  been  se- 
lected, the  very  least  we  can  do  i-  a-- ure 
ourselves  that  sufficient  space  has  been  al- 
lowed for  accumulation  of  sediment  which 
will  not  be  exceeded  within  the  period  of 
amortization  of  the  project. 

In  many  reservoirs  it  has  been  oh-eived 
that  finer  sediments  entering  a  reservoir 
will,  in  some  cases,  remain  in  suspension 
and  are  transported  to  the  lower  end  of  the 
reservoir,  at  the  dam.  The  use  of  these  so- 
called  "density  currents"  to  discharge  a  por- 
tion of  the  sediment  load  has  appealed  to 
many  engineers.  Through  proper  local  inn 
of  outlet  gates  and  through  properly 
planned  water  releases,  a  certain  measure  of 
the  sediment  load  can  undoubtedly  be  dis- 
charged. All  agree,  however,  that  this  p..-- 
sibility  offers  only  a  partial  solution.  Thev 
do  not  agree  on  the  amount  of  reduc- 
tion in  sediment  accumulation  that  can  be 
obtained. 

"Stalling  Off"  Sedimentation 

In  special  cases,  engineers  have  suggested 
bypassing  the  reservoir  during  period-  of 
heavy  sediment  flow,  sluicing  of  depn-il-. 
or  removal  by  other  methods.  Even  the 
mo-t  optimistic  agree,  however,  that  these 
measures  are  feasible  only  in  isolated  cases 
w  here  special  local  conditions  are  extremely 
favorable. 

It  can  be  seen,  therefore,  that  even  with 
(lie  most  efficient  planning,  design,  and  op- 
eration of  a  reservoir,  the  best  that  can  l>e 
expected  i-  In  "stall  off"  the  eventual  ]o—  of 

a  reservoir.  These  measuie-.  while  highlv 
essential,  can  only  mitigate  the  evil  and  <  .m 
not  be  considered  a  real  cure. 

Engineers  are  conscious  of  the  ohviou- 
fact  that  it  -.-diluent  wcie  cnntmlled  at  its 
-..nice,  if  it  were  kept  in  place  on  the  land 
and  in  the  stream  channels,  the  pioblem  "f 
rc-eivnii  sedimentation  would  cease  to 
exist.  There  has  been  almost  unanimous 
dis.iiMecinenl.  however,  as  to  the  effective- 
ness of  the  various  methods  of  watershed 
-edimeiil  conliol  thai  have-  l>een  proposed. 

\\  ithniil  attempting  in  an\  -en-c.  I.,  evalu- 
ate thcil  ic- pec  live  inc-i  il-.  heie  is  an  outline 
of  the  general  methods  ,.f  up-tieatn  -edi- 
ment  control  which  have  been  pmpn-cd. 

\lllllll  s|  \IIHX       VM>      FoKl-l       \IVNVC.I 

MI  M  including  recstablishmenl  uf  forests 
in  areas  which  have  been  cut  over  m  burned. 
I  hi-  also  includes  pro|icr  management  of 
existing  I.HC--I-.  including  scientific  limU-r 
c  nlting.  li ic  control  and  e\<  lii-i.m  of  grazing 
in  order  In  pmtc.  I  -pmuts  of  new  dec •-.  Il 
is  maintained  |.v  pi..|  ..nc-nt-  nf  ihi-  method 
that  fni.-t-  Inwei  the  rale  of  eio-mn.  c  ,,n 
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serve    precipitation    and    equalize    runoff. 

REGRASSINC  AND  GRASSLAND  MANAGE- 
MENT— including  revegetation  of  denuded 
areas  with  grasses,  shrubs,  vines,  etc..  and 
the  maintenance  of  existing  grassland 
through  reseeding,  fertilizing  and  grazing 
control.  The  purpose  of  maintaining  grass- 
land is  to  prevent  sheet  erosion,  and  the  for- 
mulation and  propogation  of  gullies. 

CULTIVATION  PRACTICES — including  crop 
rotation,  increasing  organic  matter,  mulch- 
ing and  seasonal  cover  crops  for  the  pur- 
poses of  maintaining  better  and  more  con- 
tinuous vegetative  cover.  In  the  same  gen- 
eral category  the  practices  of  strip  cropping, 
contour  cultivation  and  terracing  are  in- 
tended to  reduce  concentration  of  runoff  and 
hence  soil  losses. 

PROTECTED  CHANNELWAYS  AND  GULLY 
CONTROL — on  the  basis  that  one  of  the 
major  sources  of  sediment  is  the  channel- 
ways  themselves,  vegetative  or  other  types 
of  lining  are  intended  to  prevent  gully  for- 
mation. Where  gullies  have  already  been 


formed,  vegetative  control,  diversion  of  run- 
off from  gullies  through  terraces  or  water 
spreading  devices,  and  the  construction  of 
check  dams  have  been  proposed  as  means  of 
eliminating  further  gully  development  and 
the  "healing"  of  existing  gullies. 

SEDIMENT  DETENTION  STRUCTURES — in- 
cluding construction  of  dams  on  tributary 
or  main  streams  for  the  sole  purpose  of 
keeping  sediment  out  of  downstream  areas. 
Such  dams  may  vary  from  small  ponds  to 
major  river  structures. 

WATER  SPREADING — by  means  of  various 
types  of  barriers  on  streams,  the  purposes  of 
which  are  to  spread  the  water  discharging 
from  the  pool  behind  the  barrier  over  a 
great  surface.  Such  spreading  is  intended 
to  prevent  erosion  by  reducing  concentra- 
tions of  water  flow,  to  induce  revegetation 
of  areas  on  which  the  water  is  spread,  and, 
as  an  incidental  benefit,  to  store  sediment 
behind  the  dam. 

STREAM  BANK  PROTECTION — to  eliminate 
erosion  of  major  stream  banks.  Two  meth- 


ods have  been  proposed.  The  first  is  to 
blanket  the  eroding  area  by  establishment 
of  vegetative  cover,  such  as  grass  sod  or  a 
stand  of  willows,  or  by  brush  and  wire 
matting.  The  second  method  is  to  divert 
the  high-velocity  stream  flow  away  from  the 
banks  by  jetties  constructed  of  timber  piles, 
trees,  stones,  or  other  material. 

Other  methods  proposed  for  controlling 
sediment  at  its  source  include  protection  of 
flood  plains  by  hedgerows  or  similar  vegeta- 
tion, protection  of  reservoir  shore  lines, 
wildlife  plantings  in  fence  rows  and  other 
wasted  areas  of  land,  and  propagation  of 
beavers  for  the  purpose  of  beaver-dam  con- 
struction, suggested  by  biologists. 

The  problems  of  reservoir  sedimentation 
are  serious  and  vital,  and  deserving  of  seri- 
ous consideration  by  all  associated  with 
development  and  conservation  of  water  and 
land  resources.  These  problems,  together 
with  various  proposed  methods  of  con- 
trol, should  offer  food  for  thought  to 
everyone.  • 


At  left:  Silt  scars  (note  left  bank)  are  prom- 
inent in  this  photo  of  the  Gulf  Coastal  Basin, 
Robert  Lee  Project,  Tex.  Below:  Mexican 
laborers  installing  river  bank  protection  at 
Mission  First  Lift  Pump,  Valley  Gravity  Canal 
and  Storage  Project,  Tex.  Top  photo  by  D. 
B.  Parker,  Region  V.  Bottom  photo  by  Dale 
A.  Honey,  formerly  of  Region  V . 
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Multiple -Pur  pose  Plow 

by  Garford  L.  Wilkinson,  Region   V,  Amarilto,  Tex. 


All  photos  by  Fred  Finrh.  Region  V 


A  revolutionary  plow  developed  in  the  Nation's  Dust  Bowl  a 
decade  ago,  and  put  to  the  test  by  producers  in  the  Lower  Rio 
Grande  Valley  in  Texas  may  provide  western  irrigation  farmers 
with  the  answer  to  their  soil  conservation  and  utilization  problem-. 

The  beneficial  use  of  this  plow  to  combat  wind  and  water  ero- 
sion, conserve  moisture  and  increase  production  has  been  recog- 
nized since  1937,  when  drought  and  wind  erosion  combined  to  dam- 
age seriously  34.000.000  acres  of  fann  land  in  a  half  dozen  State-. 
These  plows  have  been  used  successfully  for  the  last  10  years  in 
the  Great  Plains  States,  Canada,  Old  Mexico,  the  Carolinas,  and 
Georgia. 

Widespread  use  of  the  plow  in  irrigated  lands,  however,  was  not 
initiated  until  1946  when  several  of  the  largest  operators  in  the 
citrus,  vegetable  and  cotton  growing  areas  of  the  Lower  Rio 
Grande  Valley  made  comparative  tests  between  this  "all-purpose 
plow"  and  the  types  of  tillage  machinery  customarily  used  in  the 
million-acre  area. 

The  result  of  tin--.-  tc-ts-,  according  to  a  large  number  of  Lower 
Rio  Grande  Valley  farmers,  is  phenomenal.  For  example,  Jim 
Wade,  of  Edcouch,  Tex.,  who  owns  and  farms  2,600  acres  of 
cotton,  corn,  and  vegetable  land,  says,  "this  plow  is  the  greatest 
plow  that  has  ever  been  used  in  the  Rio  Grande  Valley." 

\.  V.  \\in-ett.  Mis-ion,  Tex.,  said  that  the  land  prepared  with 
this  plow  produced  three-quarters  of  a  bale  per  acre  more  of  cot- 
ton than  did  the  land  prepared  with  the  kind  of  machinery  gen- 
erally used  by  farmers  in  the  region.  Winsett  said  his  test  was 
made  in  the  same  field  and  that  both  plots  received  an  equal  amount 
of  irrigation  water. 

R.  H.  Guinn,  Edcouch,  Tex.,  grows  endive,  escarole,  dandelion, 
collards.  mustard,  turnips,  carrots,  cabbage,  root  parsley,  and  cot- 
ton. He  declares  that  the  use  of  this  plow  has  cut  his  land  prepara- 
tion cost  75  percent  and  increased  his  production  more  than  one- 
third  per  acre. 

"Last  year  we  got  a  fine  increase  in  our  cotton  production  on 
land  prepared  with  this  plow,"  Mr.  Guinn  said.  "We  grew  49 
bales  on  30  acres  in  1947.  Previously  we  had  averaged  about 
one-bale  per  acre.  We  also  learned  that  less  water  was  required 
on  the  land  where  we  had  used  this  new  type  plow." 

H.  G.  Bannwarth.  a  young,  good-looking  farmer  who  lives  near 
Mission.  Tex.,  said  he  produced  three-quarters  of  a  bale  of  cotton 
per  acre  in  1947  on  land  prepared  with  this  plow,  whereas  the 
same  former  lake-bed  land,  prepared  in  the  usual  manner,  failed 
to  return  his  investment  in  the  crop. 

D.  J.  McAlexander.  farm  manager  for  F.  H.  Vahlsing,  Inc.,  Klsa. 
Tex.,  is  using  several  of  these  plows  on  a  5,000-acre  vegetable  farm. 
"Our  land  preparation  costs  are  reduced  very  mater  iaIK  by  the 
n-e  of  this  plow."  said  Mr.  McAlexander,  "and  we  consider  it  to 
he  a  valuable  adjunct  to  our  line  of  equipment." 

Those  are  thr  statement..  ,.(  a  few  of  tin-  several  hundred  irriga- 
tion fanners  in  the  Lower  Rio  Grande  Valley  who  are  using  ihi- 
plow.  This  is  their  -lor\.  The  Bureau  of  Reclamation  has  under- 
taken no  studies  of  the  equipment  or  the  results  claimed  for  it. 
I  he  statements  by  the  farmers  in  the  Lower  Rio  Grande  Valley  who 
are  using  the  plow  were  obtained  ilireitK  from  (hern  b\  a  rcpre 
srnlalivr  of  the  l!n  i  \\tm<>\  KHA.  and  are  being  reported  in  the 
belief  that  the  e\|K-rienees  of  these  farmers  will  lie  of  interest  !•• 
farmer*  in  other  irrigated  section-  of  the  WeM.  However,  no  re- 
ports have  been  received  regarding  the  use  of  the  plow  on  irri- 
gated lands  made  up  of  satuh  -..il-  uln-i.  ilccp  penetration  of 
water  is  a  il«  t«-rr  m.r  rather  than  an  advantageous  factor. 
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Mil.  PLOW— H.  H.  Gitinn,  first  u»er  of  the  all-pur- 
pose  plow  in  the  Texas  I^oteer  Rio  (Grande  I'alley  is  one 
of  its  staunches!  supporters  because  it  has  sai-ed  him  75 
percent  of  land  preparation  costs. 

The  first  model  of  this  "all-purpose  plow"  was  fashioned  in  a 
farm  blacksmith  shop  in  the  Oklahoma  Panhandle  during  the  dark 
days  of  the  middle  1930's  when  thousands  of  farmers  in  the  Great 
Plains  area  were  packing  up  their  small  possessions,  loading  their 
families  in  dilapidated  cars  and  fading  away  in  the  pall  of  smoth- 
ering dust,  some  to  become  leading  characters  in  The  Grapes  of 
Wrath. 

In  1929,  Bill  Graham,  still  under  30  years  of  age,  owned  one  of 
the  prettiest  farms  to  be  found  on  the  South  Plains,  near  Silverton, 
Tex.  His  fields  were  smooth  and  clean.  The  mortgage  had  been 
reduced  after  each  succeeding  harvest.  The  soil,  the  crops  and  the 
prices  for  his  produce  foretold  a  life  of  security  for  the  family's 
agricultural  kingdom.  Then  came  the  crash!  Wheat  sold  for  18 
to  25  cents  a  bushel.  It  was  of  such  small  value  that  many  Plains 
farmers  used  it  for  fuel.  And  then  the  rains  failed! 

The  Great  Plains  area,  from  Canada  down  through  the  Dakotas, 
Nebraska,  Kansas,  Oklahoma,  and  Texas,  took  on  the  appearance  of 
another  world — some  strange  planet — unbelievably  barren. 
Former  fields  of  waving  golden  grain  were  seared.  A  tour  through 
the  area  was  like  moving  up  to  the  front  line  on  a  battlefield. 
Skeletons  of  horses  and  cows,  broken  windmills,  rii-ted  cultivators. 
abandoned  houses  and  farm  buildings  half  buried  in  the  in.  r--. int. 
-lulling  -anil,  dotted  the  landscape. 

Bill  Graham  remembers  well  that  fir-i  <ln-i  -torm.  Men  prayed 
for  rain  in  those  years.  That  Sunday  afternoon.  Bill  Graham 
thought  the  cloud  in  the  northern  sky  was  a  rain  boiling  across  the 
horizon.  He  ran  bareheaded  from  the  house  into  the  yard  with 
arms  outstretched  to  embrace  it.  A  moment  later,  half-blinded  by 
-.mil.  he  stumbled  back  into  the  house  to  help  his  wife  dampen  bed 
•  heel-,  ami  -pic. 1. 1  them  o\ei  the  little  baby  pirl  to  keep  her  from 
suffocating.  But  neither  Bill  Graham  nor  an\  of  the  thoii-and-  ..( 
i  Plain-  farmers  could  spread  wet  -heel-  ,,\ri  their  burning 
ti>-l<ls.  The  land  lay  bare  and  smooth  and  powdered  at  the  mercy 
of  the  wind-. 

For  three  tot iinni»  Near*  Bill  Graham  used  e\er\  mean-  available 
to  halt  erosion  anil  -lop  the  de-tmciion.  Nothing  he  diil  was  -u< 
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cessful.  One  June  day  in  1937,  the  combine  crew  arrived  to  cut 
Graham's  wheat.  He  calculated  that  if  he  helped  out  as  a  hand 
he  might  get  enough  for  his  year's  work  to  pay  for  his  harvesting 
and  keep  his  credit  at  the  grocery  store  alive.  Even  so,  he  was 
more  fortunate  than  many  of  his  neighbors. 

Graham  had  his  tractor  hooked  to  his  disk  plow  by  the  time  the 
wheat  had  been  harvested.  "If  you  disk  that  field  again,  you'll 
ruin  it,"  the  combine  man  told  him. 

"What  else  can  a  man  do?"  Graham  asked. 

"There's  a  farmer  up  in  the  Oklahoma  Panhandle,"  the  com- 
bine man  replied,  "who  has  saved  most  of  his  soil  and  is  producing 
fair  crops  right  through  the  dust  storms  by  using  a  cultivator  he 
made  himself.  His  name  is  Fred  Hoeme." 

Before  the  sun  set  that  day,  Graham  was  knocking  on  the  door 
of  Fred  Hoeme  in  Oklahoma's  "No  Man's  Land."  But  when  he 
saw  the  farm  implement  that  had  been  described  to  him  by  the 
combine  man  he  shook  his  head. 

"What's  the  matter?"  Hoeme  asked. 

"What  I  need  is  right  plowing.  That  doesn't  look  like  any  plow 
I've  ever  seen."  Hoeme  didn't  argue.  He  took  Graham  out  to 
a  healthy  field  of  wheat  in  which  there  were  no  signs  of  blowing. 
Across  the  fence  on  similar  land  lay  sand  dunes  and  barren  sub- 


THAT  SAVED — The  plow  is  used  on  former 
waste  land  that  has  been  graded  and  leveled,  breaking  up 
the  hard  plow-sole,  leaving  a  roughed-up  surface  which 
permits  maximum  moisture  penetration. 

soil.  Hoeme  then  explained  how  he  had  developed  the  new  farm 
tool. 

During  the  height  of  the  dust  bowl  tragedy  in  1935,  a  highway 
worker  had  dragged  a  scarifier — an  implement  with  long  spikes 
for  tearing  up  the  surface  of  the_roads — across  Hoeme's  field,  dig- 
ging a  number  of  deep  furrows.  The  next  year  the  wheat  growing 
where  those  furrows  had  been  dug  was  healthy,  vigorous,  and  over 
a  foot  higher  than  the  wheat  in  the  rest  of  the  fields. 

It  was  evident  to  Hoeme  that  the  scarifier  had  caused  the  differ- 
ence in  the  soil  and  the  yield.  He  decided  to  build  one  for  use  on 
all  of  his  farm  land.  He  welded  curved  shanks  three  feet  apart, 
with  two-inch  chisels  on  them,  to  a  railroad  iron.  This  was 
mounted  on  wheels  and  used  to  dig  furrows  in  his  wheat  before 
the  winds  began  to  blow  in  the  spring.  He  produced  a  fairly  suc- 
cessful crop  that  first  year.  By  planting  time  he  rebuilt  his  first 
crude  instrument  into  a  full-scale  cultivator  by  adding  more  beams 
and  staggering  the  shanks  so  that  they  dug  furrows  1  foot,  instead 
of  3  feet,  apart. 

When  Bill  Graham  returned  to  his  South  Plains  home  he  took 
one  of  Fred  Hoeme's  new-fangled  implements  with  him.  He  used 
it  to  plow  deep.  Graham's  neighbors  laughed  when  they  saw  what 
he  was  doing  to  his  land.  He  didn't  blame  them  a  bit,  for  the  fields 
no  longer  were  smooth  and  clean,  the  way  good  farmers  tilled  their 


soil.  Instead,  there  were  little  6-inch  terraces  a  foot  apart,  most 
of  them  covered  with  stalks,  straw,  grass  and  weeds.  It  was  a  sorry 
looking  mess.  Graham  dug  into  the  ground  to  see  what  had  hap- 
pened. He  learned  that  the  resilient,  pumping  shanks  with  their 
chisel  points  had  penetrated  the  hard  subsoil  and  opened  cracks 
and  fissures  in  all  directions.  He  learned  also  that  the  powdered 
dirt  began  sifting  down  beneath  the  clods  and  vegetation.  The 
wind  couldn't  get  to  it. 

But  Bill  Graham  didn't  know  what  he  had  discovered  until  a 
week  later  when  a  5-inch  rain  fell  on  the  parched,  hardened  soil. 
He  went  into  the  fields  to  make  an  investigation.  The  water  had 
disappeared  almost  as  if  by  magic.  On  a  smooth  disked  field  next 
to  his,  the  powdered  dirt  had  caked  and  sealed  over,  causing  heavy 
erosion  and  loss  of  most  of  the  rainfalk  On  another  field,  plowed 
with  a  lister,  the  water  had  raced  down  the  steep  furrows  taking  part 
of  the  topsoil  with  it. 

When  it  was  dry  enough,  Graham  dug  holes  in  his  fields.  He 
found  that  the  moisture  had  penetrated  two  to  four  times  deeper 
where  he  had  used  Hoeme's  implement.  Later,  United  States  De- 
partment of  Agriculture  employees  (Soil  Conservation  Service) 
inspected  the  fields.  Their  reports  showed  that  there  was  "mois- 
ture penetration  to  a  depth  of  52  inches  on  land  which  had  been 
cultivated  with  the  Hoeme  plow." 

The  Soil  Conservation  report  continued:  "Moisture  penetra- 
tion checks  were  also  made  on  adjoining  land  of  the  same  slope 
and  same  type  of  soil  at  the  same  time  and  we  found  moisture 
penetration  to  a  depth  of  24  inches  on  land  which  had  been  culti- 
vated with  a  one-way  plow." 

This  new  implement  had  put  the  moisture  down  deep  in  the  sub- 
soil to  be  stored  and  used  as  required  by  plant  life. 

Graham's  wheat,  grown  on  land  prepared  with  this  new  type 
plow,  produced  more  stalk.  It  sent  down  more  feeders  into  the 
ground,  and  it  improved  in  color  and  yield.  His  land  required  less 
seed  than  before. 

This  experience  changed  Bill  Graham's  life.  He  reasoned  that 
if  this  plow  would  save  his  soil  from  wind  and  water  erosion  and 
at  the  same  time  produce  larger  crops,  why  wouldn't  it  help  farm- 
ers throughout  the  world?  He  became  a  Salvationist  of  soil.  He 
and  Fred  Hoeme  began  making  plows  for  other  farmers  in  the 
Great  Plains  area.  Since  they  made  the  first  ones  for  sale,  the 
plows  have  been  used  widely  in  Canada,  the  Great  Plains  States  and 
Mexico.  In  North  and  South  Carolina  and  in  Georgia  they  are 
used  for  the  revitalization  and  rebuilding  of  worn-out,  eroded  land. 

Bill  Graham's  hopes  to  provide  a  plow  for  every  farmer  who 
needed  one,  and  the  idea  of  gearing  production  to  an  automobile- 


THE  PLAINS— V.  V.  Winsett,  Mission,  Tex., 
farmer,  is  another  booster  for  the  plow.  He  claims  greatly 
reduced  land  preparation  costs  and  doubled  cotton 
production. 
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assembly  line  didn't  appeal  to  Fred  Hoeme.  So  in  1939  Graham 
bought  Hoeme 's  patents  and  began  manufacturing  the  plows  in  an 
old  garage  in  Amarillo,  Tex.  There,  in  what  has  grown  to  be  a 
huge  factory,  with  a  branch  in  Pueblo.  Colo.,  and  a  business  asso- 
ciation with  a  steel  mill,  the  orders  for  the  plows  pour  in  faster 
than  they  can  be  supplied. 

In  the  years  since  he  used  the  first  home-made  implement.  Gra- 
ham has  added  features  to  the  plow  which  he  had  developed  on 
his  own  farm  and  by  the  experiences  of  users  all  over  the  counts. 
Today  the  plow  l>ears  but  little  resemblance  to  Hoeme's  first  crude 
device.  Now  it  is  made  in  widths  from  8  to  34  feet,  the  largest 
model  being  hinged  8  feel  from  each  end  so  that  it  will  plow  on 
three  contours  at  the  same  time. 

The  plow  is  described  as  "revolutionary"  because  it  goes  back 
to  the  first  |>rinri|>lr-  in  plowing  -that  of  the  aborigine  with  his 
pointed  stick.  The  plow  ~tirs  the  soil  deeply  but  does  not  turn 
it  over.  Graham  -av-  this  i-  the  wav  God  intended  land  to  be 
cultivated. 

Two  years  ago  Graham  produced  a  set  of  knives,  a  pair  of  them 
attached  at  an  angle  behind  each  chisel.  These  knives  run  flat  just 
under  the  surface  of  the  ground,  as  deep  as  4  inches,  and  cut  weeds 
and  leave  them  to  decay.  Also  they  break  up  the  continuity  of  the 
soil  and  thus  cut  off  the  capillary  action  which  funnels  up  water 
to  be  wasted  in  air  and  lost  to  evaporation. 

One  variation  added  just  before  the  war.  and  soon  to  be  reintro- 
duced  as  more  material  becomes  available,  is  a  combined  plow  and 
drill.  This  simply  mounts  drills  l>ehind  each  chisel  or  spike  and 
vou  plant  \our  grain  as  you  plow.  This,  it  is  -aid.  is  the  long- 
-ou->lit.  single-treatment  tool  for  grain  farmers.  Another  varia- 
tion from  the  regular  plow  is  the  use  of  strong  springs  on  each 
chisel.  This  feature  is  designed  for  use  in  ground  where  there  are 
large  boulders.  The  use  of  the  springs  permits  the  chisels  to  relax 
when  they  strike  an  immovable  object. 

Lower  Rio  Grande  Valley  farmers,  however,  use  only  the  reg- 
ular all-purpose  plows  which  it  is  claimed  are  built  to  last  a  life- 
time, with  nothing  to  grease  or  wear  out. 

Jim  Wade,  who  has  been  an  irrigation  farmer  in  the  Valley  since 
1917,  and  his  two  sons.  J.  H.  and  J.  R.  Wade.  Jr..  graduates  of 
Texas  A.  &  M..  own  several  of  these  all-purpose  plows,  all  of  differ- 
ent sizes.  They  use  the  smaller  ones  on  land  that  has  been  in 
cultivation  for  a  number  of  years.  The  large  ones  are  used  on 
former  waste  land  that  is  first  levelled  and  then  plowed.  Large 
track-type  tractors  are  required  to  pull  the  plows  on  land  that  is 
tight  and  packed  as  hard  as  concrete.  However,  the  plow,  accord- 
ing to  Mr.  Wade,  never  jumps  out  of  the  ground  and  will  plow  as 
much  as  18  inches  deep  or  as  long  as  there  is  sufficient  power  to 
keep  it  moving. 


"I've  learned  that  by  using  these  plows  on  my  new  and  old  land 
I  can  penetrate  the  soil  to  greater  depths  and  yet  leave  trash  and 
humus  on  top."  Mr.  Wade  said.  "It  is  the  best  and  most  eco- 
nomical plow  I've  ever  used.  It  conserves  moisture,  the  land 
requires  less  frequent  irrigation,  because  there  is  less  baking,  and 
my  crops  produce  more  than  I  e\er  dreamed  possible." 

Lee  Prater  u-c-  the  all-purpose  plow  on  his  50-acre  farm  at 
Monte  Alto,  Tex.  "I  estimate  that  I  have  cut  my  land  preparation 
and  cultivation  cost  50  percent  since  I  began  using  Mr.  Graham's 
plow."  Mr.  Prater  declared.  ''I  seriously  believe  auH  Mr.  Graham 
has  done  the  small  and  big  farmer  of  America  a  big  favor  in 
developing  this  plow." 

Mr.  Prater  utilizes  the  8-foot  plow  for  various  ly|x->  of  work, 
using  a  small  tractor  for  power.  "I  pull  my  plow  ;i-  deep  as  it 
will  go  into  the  ground  and  I  use  it  to  prepare  my  land  for  plant- 
ing, to  chisel  my  corn  and  cotton  middles  before  irrigating,  and  to 
plow  out  m\  carrot-.  I  would  like  for  all  other  farmer-,  e-pe- 
cially  the  small  operators,  to  discover  the  value  of  this  implement." 

Walter  Rabe  and  hi-  son.  Bill,  farm  800  acres  of  irrigated  land 
in  the  Valley.  They  have  two  of  ibe-e  new-type  plow-.  "\Ve 
have  found  the  answers  to  every  wish  in  these  plows."  the  elder 
Rabe  volunteered.  "This  include!  the  matter  of  economy,  sturdi- 
ness  and  simple  operation.  They  have  definitely  left  our  land  in 
belter  condition  than  it  ever  was  before  under  various  methods  of 
cultivation." 

Mr.  Guinn.  previously  mentioned,  wa-  the  tir-l  irrigation  fanner 
to  use  the  all-purpose  plow  in  the  Lower  Rio  Grande  Yallev.  He 
claims  his  one  plow  i-  doing  work  formerly  requiring  three  plow-. 
"I  have  made  the  statement  repeatedly  that  if  I  could  not  get 
another  Graham  plow  1  would  not  take  85.000  for  the  one  I  have. 
This  one  has  more  than  saved  its  cost  in  what  I  would  have  spent 
m  grease  alone  with  other  types  of  plows."  he  declared. 

Space  doe-  not  permit  more  statements  from  the  many  irriga- 
tion farmers  in  the  Valley  who  now  use  this  plow,  nor  did  lime 
allow  an  interview  with  but  more  than  a  score  of  them,  for  each 
one  contacted  said,  in  effect,  "let  me  put  you  up  for  the  night  so 
I'll  have  lime  to  tell  \ou  about  this  plow." 

Hill  Graham  has  thousands  of  written  te-timonial-  from  farmer- 
in  many  sections  of  the  country  and  reports  from  experiment  sta- 
tions which  have  tested  the  ic-nll-  of  hi-  plow.  He  appreciates 
the  letters,  but  doe-n't  care  to  discuss  them.  At  heart  he  remains 
a  Texas  fanner,  -o  much  so  that  he  often  keeps  important  Im-iiie-- 
callers  waiting  while  he  chew-  the  fat  with  a  group  of  men  who 
have  had  the  same  farming  problems  that  he  has  experienced.  He 
-,i\-  thai  nni-t  nt  hi-  improi emenl-  for  the  plow  have  been  sug- 
gested by  actual  dirt  farmers.  He  makes  no  personal  attempt  to 
sell  his  plows.  He  prefers  that  potential  IHIM-IS  talk  to  the  men 
who  are  using  them.  • 
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of  which  would  result  from  the  normal  con- 

•  trii.tiofi    program   of  the    Bureau.       How- 

•  •v.-r.  it  would  he  a  mi-lake  to  consider  this 

amount  the  total  of  the  food  contribution, 

•  •r  lo  .1  — nun-  that  the  need  for  Mich  produc- 
tion would  ili-.ippi-.ii  in  I'l'.J.     If  il  i-  true 
thai  American.*  an-  coiiMiming  2'<  P.-I..MI 
more  bod  now  than  In-fore  the  war.  and  that 
trend*  from  agricultural  to  urban  pm-iiil- 
arr  continuing,  the  nerd  for  greater  pi-.ilui 
lion  is  apparent. 

M.IMV  of  ihr  project*  of  the  Bureau  take 
a  long  time  lo  build,  even  at  the  must  ac- 
crlrratrd  ratr.  and  many  arr  excluded  (mm 
tin-  program  l»rau««-  the  lime  for  -  -•n«lni( 
(HIM  i-  ton  «h-irt.  or  I- -  .MI-   nature  will  iml 
fill  thr  required  rc-er\-.ir«  in  time  In  ! 
fertile  |,\    |T>2. 

During  thr  year  1946.  all  irrigated  farm* 
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in  the  t'niled  States  produced  III  million 
tons  of  crops.  This  figure  can  be  doubled 
•en-ral  times  before  our  water  supply  is 
fullv  used. 

It  is  doubtful  if  the  dry  farms  will  be 
ali'e  lo  maintain  the  bumper  crop  produc- 
tion of  reel-ill  vears.  For  several  years,  tin- 
great  farm  lands  of  our  country  II.IM-  en- 
I'.v.-.l  hclt. -i  than  normal  precipitation. 
\n\  drought  |N-riod  in  our  \\c-l.-in  N.it.  - 
would  inci'-.i-c  the  value  of  irrigation  I- 
\ond  its  alrcadv  imp-.itanl  contribution  to 
our  food  -ti|i|il\ . 

The   Ivpe   of    food    In    be    |  .1  . ..  III.  c.  I    i-    \  el  V 

important,  in  an  .m.dv-i-  of  the  contribu- 
tion of  irrigation  lo  the  world  food  *hortagr. 

M.inv  of  the  (Top-  cnilliol  be  produced  in 
greater  quantity  economically  except  hv  ir- 
rigation, and  ni"ieo\ei.  lhe\  alreadv  01  -  np\ 
an  important  place  in  our  needs.  Thc-e 
f I-  will  bt-i.ime  incr-a»ingl)  critical  M 


available  supplies  of  grain  are  reduced  by 

exports. 

Other    K-riclil- 

It  is  probable  that  irrigation  investment  is 
one  of  the  ION  w,i\s.  if  not  the  only  way,  in 
which  aid  lo  F.urope  anil  lo  mtftttvet  can  be 
met  without  nonrccoverable  grant  from  the 
Federal  Government.  The  repavment  na- 
ture of  Reclamation  is  well  known.  Not  so 
well  known  is  the  indirect  manner  in  which 
the  Govcinmcnl  i-  repaid  main  lime- 
lliiourli  lno.idening  tin-  base  for  taxation. 

I  In  -(-(oiid.iiv  benefits  of  power,  indus- 
trialization. and  Mip|M.rling  communities. 
MI.  iv  I.  ii  i-x(  ccd  due-  I  icpav  incut-  in  returns 
through  taxation. 

I  loo.  I  lontiol.  -oil  i  on-crvalion.  recrea- 
tion. and  fi-ll  nnd  wildlife  benefit-  are  like- 
wi-c  im|Mirlanl.  In  .\hoH.  llx-  ln-m-litx  that 
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Dr.  Robert  Jones 
runs  sugar  test  in 
Church  vineyard  at 
Kennewick,  Wash., 
to  make  certain 
grapes  have  reached 
sugar  peak.  Test  is 
made  irilh  aaccharim- 
eter  used  to  detect 
amount  of  sugar  held 
in  solution.  By 
sighting  through  a 
drop  of  grape  juice 
placed  in  the  cylin- 
der of  the  instrument 
the  sugar  content  can 
be  determined. 


All  photos  by  Stanley 
Rasmussen,  photog- 
rapher, Region  I 


f^roaucerA  on  the  ~.s\ennewich  eJjiviiion  of  the    LJahima  project  in 
the  J^tate  of   [A/aihincjton  claim  their   (Concord  yraaes  are  Aweete^t 


By  FRANK  D.  MAUPIN,  Secretary,  Kennewick  Project  Committee, 
Kennewick,  Wash. 


Washington  State,  and  particularly  the 
lower  Yakima  River  Valley,  was  introduced 
to  the  Concord  grape  industry  via  the 
kitchen  stove. 

M.  H.  Church,  a  native  of  the  Michigan 
grape  belt,  migrated  to  Kennewick,  Wash., 
in  1907,  when  irrigation  was  initiated  in 
the  lower  Yakima  River  Valley.  Mr. 
Church  brought  with  him  a  few  Concord 
grape  plants  from  his  native  State  and 
planted  them  in  his  yard.  He  and  Mrs. 
Church  picked  their  grapes  the  first  year 
and  pressed  them  into  juice  in  their  kitchen. 
The  little  mail-order  hand  press  they  used 
is  still  in  possession  of  the  company  he 
founded.  In  1913,  Mr.  Church,  whose 


business  was  ice  and  cold  storage,  installed 
a  press  in  his  ice  plant  and  produced  his 
first  commercial  grape  juice. 

In  tribute  to  his  farsightedness,  the  grape 
juice  company  retains '  the  name  of  its 
founder.  Mr.  Church,  who  passed  away  20 
years  ago.  The  company  is  now  under  the 
direction  of  F.  M.  Ludlow,  of  Kennewick, 
general  manager;  J.  G.  Kelly,  Walla  Walla, 
Wash.,  publisher,  president;  and  Donald 
Sherwood,  of  Walla  Walla,  vice  president. 

There  is  a  part  of  Washington  State  where 
Concord  grapes  take  on  a  maximum  amount 
of  natural  sugar,  and  that  is  around  Kenne- 
wick and  Pasco,  where  the  Yakima  and 
Snake  Rivers  flow  into  the  Columbia.  The 


altitude  at  Kennewick  is  only  365  feet  above 
sea  level,  and  the  rainfall  about  7  inches  an- 
nually. The  soil  is  reasonably  light  and 
the  growing  season  about  2  to  3  weeks 
longer  than  other  irrigated  areas  of  the 
Northwest.  This  combination  seems  to  ac- 
count for  the  high  sugar  content  and  the 
low  acidity  that  makes  naturally  sweet 
grape  juice  so  palatable  and  desirable.  The 
area  centering  at  Kennewick  is  the  only 
known  location  in  the  Nation  where  this 
condition  exists. 

Pioneering  of  Concords  was  slow,  and  it 
was  not  until  1937  that  Mr.  Church's  com- 
pany and  others  began  development  of  this 
crop  in  earnest.  That  year  the  company 
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planted  500  acres  of  its  own  grapes  and  be- 
gan contracting  with  private  growers  to  do 
likewise.  Since  1943  individual  growers 
have  planted  grapes  on  a  large  scale  for  the 
reason  that  all  processors  in  the  area  are 
contracting  for  the  crops  10  years  in  ad- 
vance, and  guaranteeing  a  floor  price  of  $25 
per  ton  for  the  entire  contract  term.  As  a 
result.  Concord  acreage  now  is  into  the 
thousands  of  acres.  In  1946  the  growers 
were  paid  $80  per  ton  for  their  Concords, 
and  even  with  high  farm  labor  costs,  most 
growers  were  realizing  a  substantial  profit 
from  their  vineyards. 

Yields  of  Concords  in  lower  Yakima  Val- 
ley is  unusually  high,  averaging  6  tons  to 
the  acre  or  more.  Frequently  the  yield  is  as 
high  as  10  and  12  tons  per  acre.  In  1945, 
two  vineyards,  one  70  acres  and  one  30 
acres,  averaged  10  tons  per  acre.  The  life 
of  a  Concord  vineyard  is  known  to  be  up  to 
60  years,  and  many  of  them  10  to  20  years 
old  are  at  their  peak  production.  Medium 
sandy-loam  soils  are  among  the  best  pro- 
ducers, although  excellent  yields  are  ob- 
tained in  most  soils  from  heavy  to  light- 
sandy,  where  good  husbandry  is  practiced. 

Over  700  growers  service  the  Church 
plant  at  Kennewick,  and  probably  an 
equivalent  number  for  2  other  plants  situ- 
ated in  Crandview,  40  miles  to  the  north- 
west. These  two  plants  are  operated  by  a 
garden  products  company  with  headquar- 
ters in  San  Francisco,  and  a  juice-producing 
company,  subsidiary  to  a  Chicago  company, 
which  uses  juice  for  jams,  jellies,  and 
flavors. 

The  average  individual  planting  of  Con- 
cords is  usually  small,  ranging  from  single- 
acre  vineyards  to  35  or  40  acres.  Newer 
vineyards  are  planted  in  9-  or  10-foot  rows 
spaced  8  feet  in  the  row.  This  plan  al- 
lows the  use  of  ordinary  farm  trucks  for 
transporting  the  field  lugs  direct  to  the 
l> i. ...•--.,[  with  i. in-  li.milliiij.  Tlii-  -par- 
ing also  allows  for  ease  in  cultivation,  and 
the  use  of  green  manure  for  fertilization. 


Fertilizing  programs  usually  include  barn- 
yard, Austrian  Winter  peas  for  green  ma- 
nure, and  commercial  16-20. 

Since  the  last  4  years  have  shown  tre- 
mendous growth  in  Concord  plantings,  the 
county  agents.  State  College  of  Washington, 
and  the  irrigation  experiment  station  have 
taken  an  active  part  in  the  study  of  practical 
irrigation,  cultivation,  fertilization,  and 
pest-control  programs.  Well-attended 
grape-grower  schools  are  held  in  Kenne- 
n  irk,  Pasco,  and  Grandview.  where  various 
problems  are  studied  and  discussed.  In- 
cluded in  the  agenda  is  field  demonstra- 
tions of  pruning,  so  important  to  good 
yields.  Dr.  John  Snyder,  of  Washington 
State  College,  has  conducted  these  schools 
for  many  years. 

The  Church  Grape  Juice  Co.  has  recently 
established  a  research  department  under 
the  leadership  of  Dr.  R.  E.  Jones,  plant 
specialist  from  the  University  of  Maryland. 
This  research  work  will  cover  all  phases  of 
grape  culture,  in  cooperation  with  other 
agencies  interested  in  this  educational  phase 
of  grape  culture. 

Sugar  Tells  the  Time 

Harvest  time  is  determined  by  sugar  test, 
and  when  the  required  sugar  is  present  the 
vineyards  are  cleaned  with  one  picking. 
This  usually  starts  about  September  15  at 
Kennewick,  and  continues  until  October  25 
in  the  Sunnyside  area  to  the  west. 

Picking  is  done  into  30-pound  lug  boxes 
placed  in  alternate  rows  in  the  vineyards. 
The  truck  drives  down  the  clear  row  and  the 
filled  lug  boxes  are  handed  over  the  5-foot 
trellis  onto  the  flatbed  truck.  The  truck 
goes  direct  to  the  processor  for  unloading, 
its  weight  being  checked  en  route.  The  lugs 
are  wheeled  from  the  truck  bed  with  stand- 
ard hand  trucks.  The  trucker  then  loads 
empty  lugs  and  returns  to  the  vineyards, 
scattering  them  directly  ahead  of  the  picking 
crew.  Some  pickers  will  pick  100  lugs  a 
day.  The  1946  wage  was  14  cents  per  lug. 


Pressing  the  juice  is  comparatively  simple 
compared  to  other  food  processing.  In  the 
Church  plant,  the  lugs  are  wheeled  from  the 
farm  truck  to  an  automatic  dumper,  which 
drops  the  grapes  into  a  wa.-li  pit.  and  sends 
the  empty  lugs  away  on  a  con\c\<>r.  The 
grapes  are  then  crushed,  stemmed,  and  the 
resulting  pulp  pumped  to  the  press  filling 
stations.  Here  mats,  or  "cheeses"  of  pulp 
are  made  and  inserted  into  the  prt-s-.  whi-n-. 
under  2,000-  to  3.000-pound  |irt--Mirr.  tin- 
juice  is  removed  to  the  last  drop.  The  juice 
is  then  pasteurized  and  placed  in  5-gallon 
glass  demijohns  for  storage,  being  re- 
bottled  later  from  these  containers  into  the 
retail  pint  and  quart  bottles  for  shipment  to 
27  of  the  48  States. 

While  comparatively  new,  the  Concord 
grape  sector  of  Washington  farming  is  due 
for  much  further  expansion.  New  York. 
Michigan,  and  Arkansas  have  previously 
supplied  most  markets,  but  all  of  these  areas 
require  the  addition  of  sugar  for  a  palatable 
drink.  Production  is  declining  in  the  East- 
ern grape  belts,  and  the  total  for  the  Nation 
has  declined  from  270.700  tons  in  1929  to 
165,300  tons  in  1946.  The  Washington 
production  has  shown  a  steady  increase  from 
7,600  tons  in  1929  to  21,700  tons  in  1946. 
and  the  increase  during  that  period  has  been 
constant. 

The  southern  portion  of  the  million-acre 
Columbia  Basin  project  is  adjacent  to  this 
area  and  crops  similar  to  those  produced  in 
the  Kennewick  section,  including  Concords, 
will,  no  doubt,  be  grown.  The  initial  5,400- 
acre  unit  of  this  project,  which  is  to  be 
irrigated  for  the  first  time  next  spring  by- 
direct  pumping  from  the  Columbia  River, 
«  ill  get  its  share  of  Concord  planting-. 

The  Kennewick  Division  of  the  Yakima 
project,  which  local  people  are  urging 
the  Bureau  of  Reclamation  to  construct, 
will  make  an  additional  16,000  acres  of 
land  available  in  the  Yakima  River  area. 
Much  of  it  will  probably  go  into  Concord 
grapes.  • 


in,i,l,    it    /„,„,,, I    inin    lilnnket-lined   tray  and 
umliT  hydraulic  preuei. 


C.lonfup  of  nix  huff  prrue*  tchirh  *quer*e  the  grapr 
juicr  from  the  math. 
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Washington  25,  D.  C. 
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Wesley  R.  Nelson,  Assistant  Commissioner 


Michael  W.  Straus,  Commissioner 

Asiittant  to  the  Commissioner— Engineering,  T.  W.  Mennel;  Atsiitant  to  the  Commiitioner— Management,  G.  8.  Ellsworth;  Chief  Counsel,  Clifford  E.  Fix;  Chit)  Engineer  and  Director, 
Branch  of  Design  and  Cowtruction,  Denver,  Colo.,  Walker  B.  Young;  Acting  Chit]  Information  Officer,  Leonard  W.  Mosby;  Chief  Penonnel  Officer,  Glenn  D.  Thompson;  Director, 
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Regional  Director,  R.  J.  Newell;  Assistant  Regional  Director,  J.  Lyle  Cunningham;  Assistant  Regional  Director,  H.  T.  Nelson;  Acting  Regional  Engineer  (Branch  of  Design  and  Construction), 
Grant  P.  Gordon;  Regional  O.  &  M.  Supervisor  (Branch  of  Operation  and  Maintenance),  W.  H.  Tuller;  Regional  Power  Manager  (Branch  of  Power  Utilization),  Don  8.  Campbell;  Regional 
Planning  Engineer  (Branch  of  Project  Planning),  E.  N.  Torbert;  Regional  Finance  Officer  (Finance  Dicision),  A.  W.  Empie;  Regional  Information  Officer  (Information  Division),  H.  C. 
Blonk;  Regional  Land  Officer  (Land  Acquisition  Division),  W.  B.  Wallace;  Regional  Counsel  (Legal  Dwision),  H.  R  Stinson;  Regional  Personnel  Officer  (Personnel  Division),  V.  L.  Rushfeldt,; 
Regional  Supply  Officer  (Supply  Division),  James  M.  McCool 


Official  in  charge 

Address 

Name 

Title 

Dittrid  and  Project  Office* 
Central  Snake  River  district  

George  N.  Carter  

District  manager  

214  Broadway,  Boise,  Idaho 
Anderson  Dam,  Idaho. 
Emmet  t,  Idaho. 
Caldwell,  Idaho. 
Cascade,  Idaho. 
Notus,  Idaho. 
Nyssa,  Oreg. 
Vale,  Oreg. 
Coulee  Dam,  Wash. 
Ephrata,  Wash. 
Coulee  Dam,  Wash. 
Bend,  Oreg. 
Columbia  Falls,  Mont. 
Burley,  Idaho. 
Post  Office  Box  1269,  Idaho  Falls,  Idaho. 
McKay  Dam,  Pendleton,  Oreg. 
Federal  Bldg.,  Yakima,  Wash. 
Route  No.  1,  Post  Falls,  Idaho. 

214  Broadway,  Boise,  Idaho. 
Post  Office  Box  97,  Kalispell,  Mont. 
Post  Office  Box  1389,  Medford,  Oreg 
460  N.  High  St.,  Salem,  Oreg. 
Post  Office  Box  718,  Walla  Walla,  Wash. 

Donald  8  Walter 

F  E.  Hulet    .  '.  

Power  superintendent  

Caldwell  

R.  W.  Adams  
Earl  Harmon  

Construction  engineer  

Notus 

T  E.  Nelson     .      . 

Irrigation  manager    

J  E  Spoftord 

do 

Vale 

Columbia  River  district.  
Irrigation  division  
Coulee  Dam  division...  

F.  A.  Banks  
H.  A.  Parker  

Alvin  Darland  

Jacob  W.  Taylor 

District  manager     

Construction  engineer        

C  H.  Spencer 

do 

Mlnldoka 

S.  R.  Marean  

Superintendent  

Project  engineer                             .. 

C  L  Tie* 

Yakima 

Olaf  Lindgren  

Superintendent  

Watermaster      .      .         ._  

Project  Planning  Officei 
Boise  (Central  Snake  River  district) 

John  V.  Otter  

Engineer    .  _  

Kalispell 

C.  8.  Hazen 

do 

Medford      .    „  ..                 

F.  C.  Hart  

....  do  

Salem 

Lee  McAllister     

do         

Walla  Walla 

M  Boyd  Austin 

do 

REGION  II:  Headquarters,  Post  Office  Box  2511,  Old  Post  Office  Building,  Sacramento  10,  Calif. 

Director,  R.  L.  Boke;  Assistant  Regional  Director,  R.  S.  Callaml;  Assistant  Regional  Director,  Phil  Dickinson;  Assistant  to  the  Regional  Director,  U.  J.  Gendron;  Regional  Engineer, 
(Prnnth  of  Dfsign  and  Construction),  A.  R.  McOinness;  Regional  O.  &  M.  Supervisor  (Branch  of  Operation  and  Maintenance),  J.  G.  Lindley;  Regional  Power  Manager  (Branch  of  Power 
Utilization),  B.  W.  Creim;  Regional  Planning  Engineer  (Branch  of  Project  Planning).  S.  A.  Kerr;  Regional  Finance  Officer  (Finance  Dwision),  J.  F.  Kastl;  Acting  Chief  (Land  and  Right  of 
Way  Dic'sion),  Joe  H.  Leech:  Regional  Information  Officer  (Information  Dwision),  Max  Stern;  Regional  Counsel  (Legal  Division),  L.  O.  Graham;  Regional  Personnel  Officer  (Personnel 
Division),  11.  F.  Osborne;  Regional  Supply  Officer  (Supply  Dicision),  H.  F.  Halliday 


Official  in  charge 

Address 

Name 

Title 

District  Officei 
Delta  district 

C.  H.  Kadie,  Jr 

Post  Office  Box  1407,  Sacramento  10,  Calif. 
Post  Office  Box  312,  Klamatb  Falls,  Oreg. 
Post  Office  Box  1270,  Merced,  Calif. 
Antioch,  Calif. 
Post  Office  Box  1372,  1115  Eye  St.,  Modesto,  Calif. 
Tracy,  Calif. 
Post  Office  Box  302,  Cblco,  Calif. 
Post  Office  Box  30,  lit  Second  St.,  Colusa,  Call/. 
Redding,  Calif. 
Post  Office  Box  30,  Colusa,  ,  Calif. 
Orland.  Calif. 
406  Patterson  Bldg.,  Fresno,  Calif. 
Friant,  Calif. 

201  La  Arcada  Bldg.,  1114  State  St..  Santa  Barbara,  Calif. 

Kliiniiilli  district  
Lower  San  Joaqutn  district  

Raymond  R.  Best  
J.  W.  Rodner.. 

do  

do 

Sacramento  Valley  district  „  

O.  O.  Bodcn 

G.  C.  Imrle  

Resident  engineer                      

James  K.  Carr  

Tulare  Basin  district.    . 

C.  L.  Hudspeth 

C.  L.  Brown  „  
R.  W.  Hollis  
Robert  B.  Cozzens  
R.  K.  Durant 

Acting  superintendent  

Watermaster  
District  manager  .  

Protect  Planning  Ojjicci 
Santa  Barbara  

J.  H.  Fertig  _  

Engineer              .  .          .    
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REGION  IITt  Headquarters,  Administration  Building,  Boulder  City,  Ner. 

Reftantl  Krntor.  E.  A.  Morlfi;.4iel»fe«/ Pfffo;.«/ BJrrdor,  L.  R.  Dougla»:  AutMant  It  tlu  Pcftcnol  Director,!.  1).  Eirl;  Peaional  Enginetr  (Ftranck  of  Dtiicn  and  CoasrriKffeiO,  C.  A.  Bbaell; 
Rejicnat  0.  A  M.  Sdjxrrtaer  (Pranck  of  Oferathn  and  Maintenance).  A.  R.  West:  Rcfional  Portr  Manattr  (Pranck  of  rover  O/Hiorloii).  R.  V.  Kprarue;  Rtflonal  Ptannlnf  Entinttr, 
(Prtncm  of  Project  «•••(•»).  E.  0.  Nleifen;  Rrtional  Finance  Officer  (finance  Wnrton).  M.  E.  Raliw;  Retflonal  Can  KMT!  (l.tttl  IHrtnon,  Lot  Anatla.  CviH/.),  R.  J.  Cortey:  Acting  Rrtjional 
fikpp/»  Ojlrrr  <5upBl>  IHrlnon).  O.  J.  Littler;  Rtaicnal  Pertonnet  Officer  (Pcrtonnel  DititioR).  M.  II.  Mitchell;  Ki-jional  ProyrtM  Control  Officer  (Progrtu  Control  Offitt),  D.  A.  Oedel; 
duel.  Offia  •!  WOT  Control.  C.  P.  Vetter. 


OfflcUl  In  charge 

Addrw 

N&me 

Title 

Dtttrla  emtt  Project  Offlta 

Lower  Colorado  River  district  
AD-Amerlean  Canal  (ImperUl  dirt- 
Am). 

O*la  (Construction) 

J  E  Rohrer 

Yum»,  Aril. 
Do. 

Yuma,  Aria. 
Do. 
Do. 
Coaihell*.  Callt 
BouMer  City.  r4fT. 
P.  O.  Boi  T90.  Pavls  Dam,  Ner. 
Parker  Dam,  Caul 
Escoodiuo,  Calif. 

Post  omce  Fox  357.  414  West  Sd  St.,  Escondldo.  Calif. 
Johnson  Bid*..  Ovenon.  Ner. 
Xi7  West  \Vuhlneton,  Phoenii,  Arli. 
Post  Otnce  Bo\  805.  S3  N.  Main  St..  St.  Oeorte,  Utah. 

Murray  J  Miller 

Olta  (O  A  M  ) 

J    P  Collopy   

Superintendent  

\v  A   Boettcher  .  ..     

do                           

AD  An.rrl.-«n  Ciuul  (Co«hellm  divWoii).. 

C  8  Hale 

C.  P.  Chrlstenaeo  

D*  vis  Dam                                     

H.  F.  Bahmcler  

Construction  engineer  

a  A    Mr  Williams 

••n  Ptafo 

Pnjttt  Plmntnt  Offlta 
beandldo 

R.  E.  Bnrrrett  
W  P  Adalr             

,.,,  do..  ................................ 

...  do  

pbornii  .....  .  ............... 
fit.  Qeort* 

V.  E.  Larson  ........... 
1  D  McCoy         

A  ssistant  regional  planning  engineer  -. 

Enplrrecr  

REGION  IVi  Headquartem,  32  Exchange  Place,  Poat  Office  Box  360,  Skit  Lake  City  8,  Utah 

Jt»jto»al  Drrtaor,  E.  O.  Larmn:  Aifiitant  lo  P.rgiona.1  Dirtctor,  C.  D.  Woods;  Rtftonal  Knginttr  (Rranck  of  Dtrtgn  tad  Cton*fru,fion).  C.  H.  Carter:  Ktaioaal  0.  6  M.  Sttftrrim  (Bmuk  tf 
Ottrttia*!**  Matntmantt}.  D.  8.  StUTer:  Cnitf.  Rttovrat  and  Direlopvunl  (franc*  of  Pnutr  L'tiliiation),  L.  E.  Mnthews:  Reoional  Planning  Enfinar  (Uranek  ol  Prujtct  Ptaxalitt),  Held 
Jerman;  Rctto**!  f1u**a  Offletr  (Flaanci  Dleifion),  V.J.  Farrell:  Regional  Count.1  (Ltjal  Dicliion).}.  8.  McMa«ier;  Procurement  Offlca  (Suppll  Diriiion),  E.  O.  Bywater. 


Official  In  charge 

Address 

Name 

Title 

ProjtctOfflat 
Grand  Valley 

T.  L.  Snodqabt 

Post  Office  Bldg.,  Grand  Junction.  Colo. 
Mancos,  Colo. 
Va'lrcito  Dam,  Bayflrld.  Colo. 
MO  Knight  Block.  Pool  OOlce  Boi  77.  Proro,  Utah. 
City  Hall.  Post  Office  Box  71,  Spanish  Fork,  Utah. 

Post  OOlce  Bid*.,  Post  Office  Boi  N«.  Fallon.  NeT. 
Masonic  Bldf  .,  Poet  Offln  Boi  640.  Duranpo.  Colo. 
310  Post  OlDcP  nid«.,  Post  OfTIco  Boi  87.  Grand  Junction.  Colo. 
Town  Hall,  Post  ODlce  Boi  Ml.  Krmmerpr.  Wyo. 
4«  E»n  Onlor,  Post  Oftlce  W(.  Logan.  Utah. 
Post  Office  Box  71.  City  llall.  Spanish  Fork,  Utah. 

V  v  ~  « 

D.  R.  May  

Pine  Rlrer  ._.....  

Reservoir  superintendent  .  

L.  R.  Dunklry 

(ludMll 

P.  R.  Neeley  

Areaengineer      .  . 

Are*  Pli**t-*t  Oglca 

Mta 

W.  O.  Flattery 

C.  n.  Je»          

do                              .  .  . 

P  B  Dflonf 

Lnftn      .           

E.  K.Thomas  
P.  R.  Neeley          

Area  engineer  

do 

Spanish  Fork 

HK.GION  Vi  nrsulquartrrs.  Po«t  Office  Box  1609,  Old  Post  Office  Building,  7th  and  Taylor,  Amarillo,  Texas 

AtHti  KrrioKol  Ittrettot.  B.  X.  Robblns;  Aittilint  Kttional  Dirtcter.  A.  N.  Thompmn;  Auttttnl  to  ff.^onoi  Director,  J.  A.  Buchanan;  Sptcal  Autttanl  lo  Oa  Petlontl  Dirttttt,  E.  T.  Glla; 
/ttflotel  r.ntiiutr  tltrtufk  of  Datf»  and  CffHrufHot).  O.  I.  Craft:  Itrfioital  O.  tt  U.  Supfrttfor  (franca  of  Operation  and  \lfinttntma).  R.  8.  Bristol;  Rreiontl  Pom  Minaur  'Bnadk 
of  Pntt  r'(i/j»/ioii).  A  II.  Sullivan:  Rrticnal  Planntni  Kngtntrr  (Hranen  of  Prefect  Planning).  Hei  R.  Rpod;  Auittunl  Kegicnal  finance  Officer  (l-tnanct  LHrltion).  C.  L.  Harris;  /rrttoMi 
OMM*|  (Lttjtl  Wri»(c«).  S.  L.  Balrd:  tttotoual  Pamiul  Officer  (Pmonnel  IMiaionl.  H.  F.  Klrby;  Ktfianat  Proarai  Control  Officer  (Progrtu  Control  Offia).  i).  H.  Buioett;  Ktftuul 
AbppJi  Oftrr  (Aippfi  Wriaien).  I.  O.  Campbell. 


Offlctal  In  charge 

Address 

Nam* 

Title 

Pt*H*t  Oftm 
W.  C.  Austin  
DatmorhM. 

J.  A.  Callan  
J.  A.  Mat  my  
11   II   Kldi>r  

Act  me  constractlnn  engineer  

Altos,  Okla. 
Ralmorhra,  Tei. 
Carlshad.  N   Mri. 
U.  8.  Court  hnuT.  El  Paso,  Tax. 
Klrphanl  Unite.  N.  Max. 
Las  Cruow.  N.  Max. 
Yaleta.  Tex. 
117  Jeffrnon  St.,  Moot*  Vista,  Col*. 
Tucumcarl.  N.  Max. 
MflAHao,Tex. 

Post  Offlc*  Box  M,  TB  N.  md  St..  Alrwqiwrqos.  N.  Max. 
Ilnkn»|.1  Bldg.,  Austin.  Tn. 
Post  Office  Box  4M,  U(  Oklahoma  Natural  Bldg.,  Oklahoma  City. 
Okla. 

Cwboo  : 

ProKct  superintendent.  

...  do  . 
Acting  division  superintendent  

RtoOmid*..                               
Klrrhant  Botu  Power  «  Btoraav  
La*Croe»a 

L.  R,  Flock.  ........ 
Labon  Barker     

X.  8.  May  Vld    

TMM 

F   D  Poatl* 

do 

•an  Loto  Valley  

•' 

H.J.  I.jrirmn 

Joha  C.  Thorn  psvsi  
).  L.  Mots       

Artlnc  pmjert  enrlnerr  
Pn.Jert  •iperinlcndMit  

Tnmnairl 

Valley  (IraTltT 

Pnjtet  Pltumtftj  Ofto* 

da 

AMal 

n.  H.  BurMfh 

DtralrflaM  Htr     i  

M.G.BanatT 

4*.      ,,,,,..,„.. 

REGION  VI:  Headquarters,  Yale  Building,  Post  Office  Box  2130,  Billings,  Montana 

Regional  Director,  Kenneth  F.  Vernon;  Assistant  Regional  Director,  W.  E.  Rawlings;  Assistant  to  the  Regional  Director,  George  O.  Pratt;  Regional  Engineer  (Brandt  of  Dctign  and  Comtrue- 
Mm).  C.  O.  Anderson;  Acting  Regional  Supercisor  (Branch  of  Operation  and  Maintenance),  E.  F.  Landerholm;  Regional  Power  Manager  (Branch  ol  Power  Utilization),  J.  R.  Walker:  Act- 
ing Regional  Planning  Kr.gineer  (Branch  o/  Project  Planning),  C.  T.  Judah;  Regional  Finance  Officer  (Finance  Division),  nunran  Mills;  Reglonat  Land  Officer  (Land  Acquisition  Division), 
W.N.  MoConnlck;  Regional  Counsel  (Lrgal  Division),  W.}.  Burke;  Temporary  Chairman,  Interior  Miisoun  Basin  Field  Committee,  W.  O  Slcais  Chief,  Reporit  Staff,  Missouri  Basin 
reporti,  Mills  E.  Hunger;  Regional  Personnel  Officer  (Pernnnel  Diciiion),  A.  W.  Gaede;/lcttnj.Pr<vr««  Control  Officer  (Progreu  Control  Dieuton),  W.  K.  Weedman;  Regional  Supply 
Officer  (Supply  Disiiion),  Fred  W,  Gilbert. 


• 

Official  in  charge 

Addren 

Name 

Title 

District  and  project  office! 
YpllowRtom*  diitrint 

Donald  C.  Kctchum  
Allen  Mnttison  

Acting  district  manager 

Bo*  1264,  Billings,  Mont. 
Box  1245,  Fort  Peck,  Mont. 
Box  720,  Miles  City,  Mont. 
Box  516,  Hardin,  Mont. 
Terry,  Mont. 
Gillette,  Wyo. 
Box  1729,  Great  Fails,  Mont. 
Malta,  Mont. 
Box  517,  Helena,  Mont. 
Fairflcld.  Mont. 
Box  839,  Cody,  Wyo. 
Box  000,  Cody,  Wyo. 
Box  1111,  Thermopolls,  Wyo. 
Riverton,  Wyo. 
Box  32R,  Bismarck,  N.  Dak. 
Box  1869,  Minot,  N.  Dak. 
Box  988,  Wolf  Point,  Mont. 
Elgin,  N.  Dak. 
Box  328,  Bismarck,  N.  Dak. 
Box  328,  Bismarck,  N.  Dak 
Box  825,  Huron,  S.  Dak. 
Box  812,  Hot  Springs,  8.  Dak. 
Newell,  S.  Dak. 
Faith,  S.  Dak. 
Moorcroft,  Wyo. 
Lemmon,  S.  Dak. 

Fort  Peck                    ..„.- 

Resident  engineer  J  

Yellowstone  pumping  unit  
Hardin  unit  

R.  B.  Kuebler  
F.  R.  Dickey  

Engineer  

do  

Buffalo  Rapids...    _  _  _    

A.  H.  Whitmore-r  
E.  J.  Wick    

Acting  construction  engineer  

do  

Upper  Missouri  District 

William  P.  Price,  Jr 

Anting  district  manager  _       ... 

Milk  River 

H.  W.  Genger 

Canyon  Ferry      _    

William  P.  Price,  Jr.   

Construction  engineer  _    

Sun  River 

C.  L.  Bailey  

Superintendent  

Big  Horn  district 

R.  H.  Workinger 

Anting  district  mftnft£«r_ 

W.  F.  Kemp 

Boysen  and  Owl  Creek  

Riverton 

R.  S.  Mmiranna            .     
T.  A.  Clark  ... 

Project  engineer  .-  .  

Acting  project  engineer        

Q.  J.  Chenpy 

Missouri  Souris,  Mont.      

H.  W.  Mutch  

do  

Cannonball  Dam 

Floyd  Jensen    . 

Construction  engineer  .      .  .            

Art.inp  rJUtrfnt  mftnagp.r 

Heart  Butte  Dam 

do 

Missouri  Oahe  District 

do 

Angostura  end  Rapid  Valley 

H.  V.  Hnhbcll  

Project  engineer                       .    _„  

Belle  Fourche 

8.  T.  Larsen 

Blxby  Dam 

H.  M.  Crowell 

Keyhole  Dam  ._  

F.  W.  Ooehring  

do  

Shadfhill  Dam          ,.,t  , 

D.  M.  Forester.  

.  ..  do  ..    .              .    

REGION  VII:  Headquarters,  318  New  Customhouse,  Denver  2,  Colo. 

Regional  Director,  Avery  A.  Batson;  AitMant  Regional  Director,  W.  E.  Blomgren;  Acting  Regional  Engineer  (Branch  of  Design  and  Construction),  Herbert  E.  Prater;  0.  &  M.  Supervisor 
(Branch  of  Operation  and  Maintenance) ,  John  N.  Spencer;  Power  Manager  (Branch  of  Power  Utilization),  Harold  R.  Lee;  Planning  Engineer  (Branch  of  Project  Planning),  John  A. 
Kelmig;  Regional  Finance  Officer  (Programs  and  Finance  Division),  Kenneth  L.  Smith;  Land  Officer  (Land  Acquisition  Division),  Mark  W.  Radcliffe;  Regional  Counsel  (Legal  Division), 
Clarence  Eynon;  Personnel  Officer  (Personnel  Division),  Albert  R.  Novak;  Supply  Officer  (Supply  Mvwion),  William  F.  Sha;  Admtr.istratict  Officer,  (Administrative  Division),  H.  S.Vamer,  Jr. 


Official  in  charge 

Addren 

Name 

Title 

Dittrict  and  Project  Officet 
North  Platte  River  district 

I.  J.  Matthews 

/ 

Casper,  Wyo. 
Do. 
Guernsey,  Wyo. 
Do. 

Casper,  Wyo, 
Seminoe  Dam,  Wyo. 
Building  11,  Denver  Federal  Center. 
Estes  Park,  Colo. 
Fort  Morgan,  Colo. 
Grand  Lake,  Colo. 
Kremmling,  Colo. 
Green  Mountain  Dam,  Colo. 
Box  551,  Fort  Collins,  Colo. 
Loveland,  Colo. 
Building  11,  Denver  Federal  Center. 
Fort  Morgan,  Colo. 
Box  737,  McCook,  Nebr. 
Imperial,  Nebr. 
McCook,  Nebr. 
McCook,  Nebr. 

Ellis,  Kans. 
Trenton,  Nebr. 
St.  Francis,  Kans. 
Ainsworth,  Nebr. 
Grand  Island,  Nebr. 
Box  (15,  Pueblo,  Colo. 

Casper  (North  Platte  Basin)  

I.  J.  Matthews  

...  .do  

John  T.  Hicks  

Engineer.       ..      .                           

Nels  P.  Nelson  

District  irrigation  superintendent         .  .. 

Kortes  

C.  S.  Rippon  

E.  T.  Walters 

Construction  engineer  

South  Platte  River  district  

E.  S.  Huntington  
Vacancy  . 

Acting  district  manager  

do   

O.  W.  nail         .  „  

G.  R.  Highley 

Kremmling  

B.  B.  Dawson  

Resident  engineer  1 

Green  Mountain  Dam  

W.  E.  Bumpas  
R.  B.  Ward      

Power  manager    .                           .. 

Matt  C.  Bowman 

do 

Blue-South  Platte  project  
Narrows  Dam  

J.  H.  Knights 

Charles  Soper  

Construction  engineer  

Kansas  River  district  .    ..  

H.  E.  Robinson  

District  manager 

U.  V.  Engstrom    

Clifford  L.  M  utch 

do 

Cambridge  Diversion  Dam  and  Cam- 
bridge Canal. 
Cedar  Bluff       

C.  M.  Jackson  

do  

R.  J.  Walters  

...    do.               .                             ... 

Vacancy..  

do 

Bonny  Dam  

Wayne  S.  Byrne  

do  

AInsworth  (Niobrara  Basin)  

C.  E.  Burdick  

Area  engineer  

Grand  Island  (Platte  River  Investigations). 
Pueblo  (Gunnison-Arkansas  and  Upper 
Arkansas  River  Basin). 

P.  L.  Harley  

do  

B.  F.  Powell  

do  

Projects  or  Division*  of  Projects  of  Bureau  of  Declamation  Operated  by  Water  Users 


Pro** 

Organization 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Address 

Baker  

Lower  Powder  River  Irrigation  district  
Bitter  Root  irrigation  district......    

Baker,  Oreg  
Hamilton.  Moot.. 

Boise,  Idaho  
Notus,  Idaho  

Hereford,  Oreg  
Redmond,  Oreg.  . 
French  town, 
Mont. 
Anstln,  Colo  
Palisade,  Colo  

Clifton,  Colo 

Stewart  Dolby  
Pearl  WUcoi  

President  

Marion  Hewlett... 
Elsie  W.  Oil  va.... 

W.J.  Farrell  
II.  W.  Van  Slyke. 

Harold  Hursh  
J.  M.  Snivel?  
Ralph  L.  Scheffer. 

R.  B.  Gregory.  ... 
C.J.  McCormlck. 

H.  B.  Smith  

Keating,  Oreg. 
Hamilton,  Mont. 

Boise.  Idaho. 
N'oius,  Idaho. 

Hunttngton,  Oreg. 
Redmond,  Oreg. 
Huson,  Mont 

Austin.  Colo. 
Grand     Junction, 
Colo. 
Palisade,  Colo. 
Do. 
Lovelock.  Nev. 
Ballantlne,  Mont. 
Welbvllto,  Utah. 

Bonanza,    Oreg. 
Do. 

fildnpT,  Mont. 
Chinook,  Moot. 
Do. 
Harlem,  Mont. 
Chinook,  Mont 

tea, 

Rupert,  Idaho, 
Rurley.  Idaho. 
Oooding,  Idaho. 
BC  A  nthony,  Idaho 
Roosevelt,  Utah. 

Fallen,  Nev. 
Newton,  Utah. 

Mitchell,  Nebr. 
Oering.  Nebr. 

Torrlngton.  Wyo. 
Bridgeport,  Nebr 

Brlgham  City. 
Utah 
Okanogan,  Wash 
Ojford.  Colo. 
Provo,  Utah. 
Phoenix.  Aril. 
Ephralm,  Utah. 

Sprint  City.  Utah. 
Price.  Utah. 
Powell.  Wyo. 
Deaver,  Wyo. 
StanflcM.  Oreg 

Peyton,  Utah. 
Fort  Shaw,  Mont 
Kalrflekl,  Mont. 
Reno.  Nev. 
HenntMon,  Ore*. 
Irrif  on.  Oree 
Montroee,  Coto. 

Otden.  Utah 
HmnMon.  Oreg. 
KUenburg  .  Wash. 
8unnr«M».  Wash 
Yakima.  Wash. 

Bitter  Bool                                

Superintend- 
ent. 
Manager  

Superintend- 
ent. 
Manager 

Bate  (Arrowrock  division) 

Board  of  control    .                        ... 

Boise   (Payette  division,  Notus  unit). 

BUck  Canyon  Irritation  district  
Burnt  Hirer  Irrigation  district..    .. 

C.  W.  Holmes  

Edward  Sullivan  . 
Ethan  Allen 

Deeeootee  (Crmn»  Prairie  Stand)  .... 
Preacfalown                 ..  .  .....T 

Central  Oregon  Irrigation  district  

President  
Superintend- 
ent. 
President  
do 

Tom  Scheffer 

Fruitgrowers  Dam  
Grand  Valley.  Orcturd  Mesa  

Orchard  City  Irrigation  district  
Orchard  M««a  Irrigation  district  

A.  P.Starr  
r«fi  niok. 

Mesa  County  Irrigation  district 

J.I.  Klanapan  
W  A  Lung 

do  

do 

Grand  ValUy.  PftliMKto  

Ham  bold  t 

Palisade  irrigation  district 

Clifton  Colo 

Pershlng  County  water  conservation  district  
Huntley  project  Irrigation  district  

Lovelock,  Nev  
Ballantlne.  Mont. 
Hyrum,  Utah.  

Bonanza,  Oreg  
do 

Peter  P.  Anker... 
A.  J,  Bowman  

do.  
Manager  

Clarence  L.  Young. 
H.  8.  Elliott 

Huntley             ..  „..  

Smith  Cache  Water  Users  Association 

J.  D.  Large  
R.  E.  Thomas  

Donald  V.  Phil- 
pott. 
Axel  Persson 

Superintend- 
ent. 
President  

do  

Manager 

Lament  M.  Allan. 

Leland  W.  Pette- 
grew. 
1.  r.  Heyden 

Damath  (Laniell  VaUey  division).  ... 

Langell  V«il»y  Irrigation  <ll«trt« 

Horsefly  Irrigation  district       . 

Lower  Yeflowttooe                  .  .. 

Board  of  control   .    .         

Sidney,  Mont  
Chinook,  Mont... 
do   

Axel  Persson 

MOk  RJnr  (Chinook  dlvtaton) 

Alfalfa  Valley  Irrigation  district  
Fort  Belknap  Irrigation  district  

President 

Mrs.  A.  L.  Benton. 
M.  A.  McCarthy 
LeRoy  G.  Powell 
J.  F.  Sharpies  

H.  M.  Montgom- 
ery. 
O.  E.  NIckerson  . 
Frank  O.  Redfleld. 
Ida  M.  Johnson... 
John  T.  White.... 
Louie  Galloway... 

H.  W.  Emery  
Joseph    R.    Tod- 
den  ham. 
JoeF.  Osback  
Charles  O.  Kllng- 
man. 
Mary  E.  Hamch. 
Mrs.    Mabel    J. 
Thompson. 
William  T.  Davis. 

N.  D.  Thorp  
James  F.  Gore  
E.  A.  Jnoob  
J.  F.  OriswoM.... 
Joseph  H.  Thomp- 
son. 
James  W.Blaln... 
J.  Bracken  Let... 
Harry  Barrows  — 
William  P.  Peehler 
Mabel  M.   Rich- 
ards. 
Robert  E.Hubsr.. 
A.  R.  Hanson  
H.  P.  Wanero  
Geo.L.  Ferris  
Roy  W.  McNeal.. 
A.C.Hourhtnn... 
H.D.  Galloway... 

D.  D.  Ham. 

J    1)  CVrlK. 
O.  L.  Strrlit  r 
Pinllrr  Oner  bout. 

Mlnldoka  (Gravity  division)  

George  Nlebauer. 

....  do  

Harlem  irrigation  district 

Harlem,  Mont  
Zurich.  Mont  

Chinook,  Mont... 

Rupert,  Idaho  
Burley,  Idaho  
Hooding,  Idaho... 
8t  Anthony,  Idaho 
Roosevelt,  Utah... 

Fallen,  Nev  
Newton,  Utah  

Mitchell.  Nebr.... 
Oertng,  Nebr 

Tbos.  M.  Everett. 
J.O.Wilson  

C.  A.  Watklns.... 

Roy  Cunningham 
Hugh  L.  Crawford 
8.  T.  Baer  
Melvln  Luke 

do 

Paradise  Valley  irrigation  district 

Superintend- 
ent. 
President 

Zurich  Irrigation  district  

Mlnldoka  Irrigation  district  

Manager    .... 

Mlnl.lnkn  (Pumping  division).-    . 

Burloy  Irrigation  district 

do 

MlnMok  a  (Goading  dlvHon) 

American  Falls  Reservoir  district  No  J 

do  

do 

Mlnldoka  CUpper  Snake  RlTir)  
Moon  Lake  

Fremont-  Madison  Irrigation  district  _    

Moon  Lake  Water  Users  Association  

Louie  Oalloway... 

rhllllji  Hilbel  
8.  P.  Oriffln  

O.  H.  Storm  
T.  P.  WlncheD.... 

Austin  P.  Russell. 
Mark  Iddlngs  

David  A.  Scott.... 

N.  D.  Thorp  
Roland  Campbell. 
J.  W.  Olllman.... 
O.  L.  Norman  
George  A.  Jorgen- 
sen. 

Superintend- 
ent. 
...  .do  

Newtandi          .      „ 

Trnckee-Carson  Irrigation  district  

Newton  Water  Users  Association              .... 

President      .. 

North  Ptatte  (Internal*  division).... 
North  r  kite  (Fan  Laramie  division).. 

North  Ptotu  'Nonbport  division).... 
Ocd«o  Rlvw      .   

Pathfinder  Irrigation  district  

Manager  .. 
Superintend- 
ent 
do  
do  

....do  

Manager  
President  

do  .. 
Manager 

Oering-Fort  Laramle  Irrigation  district 

Ooehen  Irrigation  dutrlct 

Torrlngton  Wyo.. 
Northport,  Nebr.. 

Ogden,  Utah  

North  port  Irrigation  district  

Ogden  Rlrer  Water  Users  Association  

Okanogan  Irrigation  district. 

Okuvron 

Okanogan,  Wash.. 
Bayfleld,  Coto  
Provo,  Utah  
Phoenix,  Aril  
Kphratm,  Utah... 

Spring  City,  Utah. 
Price.  Utah  
Powell.  Wyo  
Deaver,  Wyo    .  . 

PtooRlnr                          

Pine  Hirer  Irrigation  district  

Praro  River  (Beet  Creek  division).... 
(cK  Riff 

ProTo  Klver  Water  Users  Association  
Bait  River  Valley  Water  Users  Association  
Fphrmlm  Irrigation  c«v  ,,   , 

Sanpote  (Zpbnlm  division)  
SanprM  (Sprtnf  City  division) 

President  

Rortaehos  Irrigation  '  1 

do 

SoDOVId 

Carbon  water  conservancy  district  
gboshone  Irrigation  district 

Ray  Walters  
F.verett  Stout  
Robert  W.  Fifleld 
Al  Hiat 

do 
Manager 

•taboo*  (Oailand  dlvWoo).  .  . 
ibostluiie  (Prennh  division) 

Deaver  hrigatlon  district.  

.  ..do  

Slanflekl  Irrlntlon  district  

8tanfleld.0re«.... 

Parson,  Utah  
Port  Shaw,  Mont. 
F.lrneM.  Mont... 
Reno,  Nev 

Superintend- 
ent. 
President  

riinwberry  Valley  ._. 

Strawberry  Water  Users  Association  

William  Orotejut 
A.  R.  Hanson  
1).  R.  Davtes  
John  f>.  Franklin. 
Roy  W.  MrN'ml.  . 
A.C  nnufhton 

San  Rlvrr  (Fart  Shaw  division. 
Ha*  River  (Orsentliai  dlvMoo)  
Track**  Rhrer  Storage 

Fort  Shaw  Irrigation  dlstrl<  •                     

Oramfit  Ids  Irrigation  district  

President  
Manager  
do 

Washo*  County  water  mnaervailon  district  
Hennlrton  Irrigation  district 

UDMtnVr  (Katt  dlvWon) 

Hermlston,  Oreg_. 

OBMllllCWMtdlTMOB)  

0  txvtt  pethgr*) 

Weat  KsKosson  Irrlfatlon  district  

..    do 

Oocosnpabgre  Valley  Water  C»m  Association... 

Weber  Rlrer  Water  Users  AsaodatloB.  . 

Wl  laWl  ••-  .-  ••          ••••    '                  , 
Kltlltas  rfdamatloa  dbuir- 

Monlrose.  Colo... 

Ofden.  Cl.' 
Hermlston.  Oreg. 
Kuensbarg.Wash 
Sunnyod*.  Wash 
Taklma.  Wash.  .. 

Jess*  R    Thomp- 

wn. 
D.  D.  Harris  
J.  D.  Corllsx 
SUTlInf  
Darld  C.  Brooks.. 
Guy  Flnle> 

do 

do  
do 
do 
....do 
Manager  

Weber  BJver  (8a»  Lake  Beetat 
Wesllasod 

TiktOM  (Klttltan  rilv  Mm. 

«onoysM»  VaDry  IrrlratUm  dl-- 

Yaklma-Tleton  IrraKlloo  dbulct 

•  »•  *    «•  ornci.  i»4t 


Irrigation  supply  for  Kenneivick  grape  area  is  provided  by  Bureau  of  Reclamation. 


-£&<• 


These  eleven  grape  juice  pasteurizers  are  in  constant 

around-the-clock  service  during  harvest  season  at  the 

Church  Grape  Juice  Co.,  Kennetvick,  Wash. 


Just  a  small  portion  of  the  finished  product  derived 

from  the  Church  Co.'s  output  which  averages  a  million 

gallons  monthly  during  the  season. 


Ling  Fishing 


by  II.  P.  Vogl 

Safety  Intpertor,  Kirrrton  Project,  Vyo., 
Re  f  inn  II 

Ocean  Lake,  commonly  called  the 
Ocean,  thai  6.300-acre  natural  basin  filled 
with  a  year-round  supply  of  drain  water 
frinii  the  irrigation  -x-tem.  lies  within  the 
heart  of  the  Rixerton.  Wyo.,  project.  It 
offers  fishing  opportunities  the  year  round — 
perch,  crappies,  blue-gills  and  bass — but 
during  the  winter  season.  w  hen  the  ice  really 
forms,  it  becomes  the  mecca  of  the  ling 
fisherman. 

The  ling  is  a  member  of  the  codfish  family 
and  the  only  American  member  of  that 
family  inhabitating  fresh  water.  It  is 
thought  to  be  a  native  of  the  Wind  Hix. -i 
headwaters  and  peculiar  to  this  area.  To 
the  uniformed,  he  appeared  as  a  hybrid — a 
hxphenated  version  of  a  fish,  with  an  eel 
liinly  and  a  catfish  mouth. 

'I  In-  mottled,  olive-colored  skin  is  best 
n-movcd  with  a  pair  of  pliers,  revealing  a 
chicken-white  meal  firmly  adhering  to  the 
well  defined  backbone.  The  general  ap- 
pearance is  no  tribute  to  the  edibility  of 
tin-  la/x.  -low  rnoxing.  carnivore. 

Hi-  seems  to  prefer  feeding  on  animals 
found  near  aquatic  growth,  as  experienced 
fi-hcrmen  claim  that  the  best  plan-  to  set 
the  lines  is  just  above  a  moss-covered  area. 
The  ling  will  not  rise  to  a  lure,  a  fly,  or  a 
fast  musing  liait:  Imt  place  a  live  minnow 
on  a  weighted  set-line  near  Mr.  Ling's  habi- 
tat, and  the  re-nll-  are  generally  quite  satis- 
I'M  i..r\.  Mi-  does  not  hit  the  bait  in  the 
manner  of  other  game  fish:  he  mouths  it, 
and  thru  tin-  swallowing  process  starts. 
Devotees  of  this  sport  often  have  the  ex- 
perience of  losing  a  ling  the  moment  his 
large  mouth  leaves  tin-  wntt-r.  A-  -non  a- 
he  breathe-  the  fre-h  air.  the  fish  often*  his 
mouth  and  falls  back  immediatelv.  indi- 
cating that  it  was  rnerelx  holding  the  bait. 

I  In •-••  i  iiiidilions  and  charai  ter  i-li<  -  make 
li-hing  through  lln-  in-  tin-  gn  .n  -pi -it  that 
it  i-  .it  ()., -an  I.ake.  ju«l  l.'i  miles  we-l  ..( 
Hixrrtori  mi  the  road  to  Yellowstone  Park, 
ll  lures  people  from  all  parts  of  tin- 1  «unlr\ . 


Thr  iff  hitlr  Jiggrr  at  tr,,tk. 


Mthoiigh  tin-  ling  is  caught  during  the  day, 
ihe  confirmed  fisherman  claims  he  feeds  bet- 
ter at  night.  Local  authorities  contend  that 
clear,  cold  nights  are  preferred:  the  ice 
should  be  at  least  10  inches  thick,  w  ilh  very- 
little  snow  covering:  the  less  wind  the  bet- 
ter, and  with  a  rising  barometer  you  have 
perfect  ling-fishing  conditions. 

I  pon  arriving  at  Ocean  Lake,  the  mem- 
bers of  the  fishing  party  will  hurriedly  set 
up  camp  unless  they  are  cummuting  back 
and  forth  between  a  nearby  camp,  ranch,  or 
town.  Then  conn--  the  labor  of  cutting  the 
holes  for  the  set  lines.  No  part)  will  In- 
satisfied  with  less  than  20  lines.  The  chalk 
lines  are  then  baited  with  live  minnows 
I  preferred  length,  about  6  inches) ,  weighed, 
and  tied  to  a  stick  which  rests  across  the 
holes.  (Incidentally,  it  is  illegal  to  use  carp 
minnows  in  Wyoming.  I  Then  at  about 
3-hour  intervals,  the  lines  are  "run,"  the 
fish  are  taken  off,  and  the  hooks  are  re- 
baited.  Rebaiting  is  not  always  necessary 
if  the  ling  hasn't  swallowed  the  minnow. 

It  is  no  uncommon  sight  to  see  several 
cars  traveling  slowly  on  the  ice,  while  the 
headlights  are  used  to  "run"  the  lines.  This 
is  by  no  means  a  mild  experience.  Leaving 
camp  is  no  feat,  but  after  traveling  on  the 
ice  for  the  better  part  of  an  hour  with  nthei 
cars  in  the  distance,  the  landmarks  become 
indistinct.  After  returning  to  camp,  some- 
time- onlx  h\  the  guidance  of  other  more 
orientated  fishermen,  the  part)  will  spend  its 
time  consuming  gallons  of  hot  coffee  and 
probably  using  a  deck  of  cards  to  determine 
the  dishwasher  for  the  following  day.  After 
about  3  hours,  the  lines  are  run  again. 
Should  it  be  an  exceptionally  cold  night,  a 
roaring  sagebrush  lire  i-  rUn-mely  appro- 
priate. The  next  morning  the  lines  are  run 
for  the  day  and  preparations  made  for  the 
next  night's  luck,  probably  by  cutting  more 
holes  jn  a  different  area. 

The  20-mile  shore  line  of  Ocean  Lake 
offers  ample  opportunity  for  free  fishing. 
If  the  adjacent  land  is  privalclx  owned,  all 
that  is  necessary  w  for  the  fisherman  to  -,  t 
|«-rmissi<n,  t,,  ,  ,  -,,me  areas  are  still 

public  domain  and  "no  tie-parsing"  signs 
are  not  the  general  rule. 

'Ihe  W)oiiiing  Slate  Came  ami  Ki-h  De- 
partment has  acquired  a  tract  joining  <  >i  c.m 
Lake  which  i-  Ic.  be  de\elo|M-d  into  a  Stale 
park.  This  is  in  accordance  with  the  trend 
to  keep  ihi-  area  free  of  pnx.ilc  .111, 1  I  rdei.il 
i-ol.ilinn.  'Ihe  Mi--, ,iiri  River  IS.i-in  -lalf 
of  the  I  nited  Stale-  r  i-h  and  Wildlife 
Service  ha-  made  piclimiii.ii  \  -Indie-. 
evaluating  the  wild-life  ir-oiin  ••-.  in  keep- 
ing with  such  program-  whriexer  water 
ini|Miiuiding  if  planned. 

llowcxer.  -orm-  i  onirneri  i.ili/.il  i,,n  has  in- 
vaded even  (hi*  area.  About  ID  year*  ago 


one  of  the  project  farmers  whose  land  was 
partlx  inundated  b\  the  then  rising  watri  -  ul 
Ocean  Lake,  rrcogni/ed  il-  cmnmercial  pi  — 
ubilhMS.  He  put  up  a  few  cabin-  ami 
offered  meal  sen  ice.  hut  his  grcale-t  draw- 
ing card  was  the  fact  that  he  had  minnows 
for  sale.  He  recently  sold  his  place,  which 
was  not  \alueil  for  its  farming  potentialities. 
for  a  considerable  sum.  \nother  camp 
nearb)  is  going  into  the  bu-ine—  of  catei- 
ing  to  the  ling  fishermen  in  a  big  way.  A 
satisfactor)  re-taiirant.  a  do/en  cabin-,  and 
above  all.  a  mechanical  ice  hole  digger,  are 
featured  attractions.  Week-end  ic-eixa- 
lions  mu-t  be  made  in  adxance.  This  dig- 
ger. with  a  hole  drilling  attachment,  is  ax  ail- 
able  for  fishermen  at  a  dime  a  hole.  I  hi-  i- 
probably  the  onlx  one  of  its  kind  in  u-c.  a- 
the  auger  had  to  be  specially  fitted  with 
-aw  leeth. 

The  matter  of  supplx  ing  minnows  has  In-- 
come more  than  a  pa—ing  problem.  Thex 
can  be  purchased  at  the  fishing  camps  for 
80.75  a  dozen.  One  of  the  owners  of  the 
camps  one  season  emploxed  two  men  full- 
time  to  spend  their  time  keeping  his  tanks 
stocked  with  minnow-.  The-e  tun  ramp- 
will  use.  during  a  poor  sea-mi,  -ex  era!  thou- 
sand dozen  minnows  for  their  cu-tonn-i-. 
>e\eial  people  have  made  the  sale  of  min- 
nows their  principal  xx  inter  income  in  Kix  ,  i 
ton.  One  of  llie-c  -laled  that  he  could  sell 
up  to  111.  INK)  do/en  if  he  were  equipped  to 
handle  them  proper!).  These  minnows  are 
caught  in  the  streams  of  Freemont  County 
and  then  hauled  to  the  ocean.  Some  au- 
thorities feel  that  an  opportunity  for  min- 
now farms  e\i-t-  here. 

It  is  estimated  that  10.000  ling  are  taken 
each  sea-on.  which  is  principal!)  between 
December  and  I  ehruarx  as  the  ling  spawn 
in  early  March.  Thex  generall)  xarx  from 
I  lo  I  I  pounds,  tile  .ixeiage  being  about  4 
pound-.  Some  fishermen  contend  that  the 
ling  are  fewer  and  smaller  than  they  were  a 
few  \car-  ago.  I  111-  m.  ix  he  .1  mallei  of 
conjecture,  but  the  St.ile  (..inn-  Department 
points  out  thai  the  failure  to  "run"  the  line- 
causes  the  gn-ale-t  w,i-le  of  fish.  The  De- 
partment e-limate-  that  a  thousand  ling  die 
each  sca-on  -implx  becan-e  ihex  an-  left  on 
tin-  lines  —  a  serious  potential  menace  ac- 
i  Hiding  to  these  authol  ilie-. 

Thex  point  mil  that  ihi-  max  i  .iu-e  .1  con- 
dition e\|>crienced  in  another  Stale.  I  lead 
h-h  were  wa-hei|  up  b\  the  waxe-  and  piled 
3  and  t  led  on  the  -bore-.  Neighboring 
f.iriiier-  wen-  fonnl  lo  x  acale.  (lame  offi- 
cial- wearing  ma»k-  i  leaned  the  area  at  an 
enorrnou-  e\pen-e.  I  In-  I-  the  reason 
Ocean  Lake  fishing  i-  encouraged  the  xr.n 
round  under  propel  procedure.  It  is  e-ti- 
m.  it,  -d  that  onl)  a  tenth  of  the  erappie.  for 

ril  an  inmUf  (Mrk  rorvr) 
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by  JOHN  A.  LEVERITT 
Region  III,  Boulder  City,  Nev. 
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Romantic  tales  of  an  almost  forgotten 
mining  camp  on  the  Colorado  River  30 
miles  below  Hoover  Dam  are  being  brought 
to  light  by  the  construction  of  Davis  Dam  by 
the  Bureau  of  Reclamation. 

This  rambunctious  camp,  located  at  the 
mouth  of  Eldorado  Canyon  and  known  as 
Eldorado,  thrived  for  about  50  years  and 
then  withered.  It  was  established  by  some 
of  the  lusty  pioneers  who  roamed  the  West 
during  the  mid  1800's  in  a  mad  search  for 
precious  gold  and  silver  deposits. 

During  an  investigation  of  the  area  which 
will  be  inundated  when  Davis  Dam  is  com- 
pleted, Bureau  engineers  looked  over  the 
few  remaining  vestiges  of  the  once  riotous 
community  and  discovered  that  the  camp's 
cemetery  would  be  near  the  reservoir  line  —  - 
in  danger  of  being  washed  away. 


Since  the  cemetery,  which  lies  on  a  gravel 
bluff  overlooking  a  fishing  dock  now  known 
as  Emery's  Landing,  would  have  to  be 
moved,  attempts  have  been  made  to  identify 
the  occupants  of  the  thirteen  remaining 
graves.  This  has  been  difficult,  as  only  three 
of  the  graves  are  marked  and  existing  rec- 
ords of  the  camp  are  scanty,  but  the  search 
has  uncovered  some  interesting  legends. 

It  is  not  known  definitely  when  Eldorado 
was  established,  but  gold  was  probably  first 
found  in  the  canyon  in  1857  when  the  Hon- 
est Miner  mine  was  discovered.  Claims 
were  made  between  1857  and  1859  for  some 
of  the  other  better  mines  in  the  canyon  such 
as  the  Techatticup,  Wai  1  Street,  Quaker  City, 
and  Mockingbird. 

The  mines  were  up  the  canyon  from  the 
river,  but  the  main  camp  was  established 


H.  H.  Emery  and  son,  Merle, 
view  final  resting  places  of 
those  tvho  dreamed  of  fortune 
in  the  City  of  Gold.  Inset, 
weather-worn  marker  in  the 
cemetery  at  the  mouth  of 
Eldorado  Canyon  on  the  Col- 
orado River  indicates  grave 
of  R.  E.  Andrews. 


on  the  river  bank  since  water  was  necessary 
for  the  mill  and  bringing  supplies  in  by 
river  boat  from  Yuma.  There  is  a  highly 
improbable  estimate  that  by  1863  there  were 
as  many  as  1,500  people  in  the  area.  No 
one  can  prove  it,  however. 

Those  who  first  laid  out  the  camp  under- 
estimated the  strength  of  the  Colorado. 
Most  of  the  camp  was  built  right  on  the 
river  and  the  site  is  now  the  bed  of  the 
stream — the  river  changed  its  course  during 
one  of  the  high  floods.  Merle  Emery,  who 
runs  the  fishing  dock  at  Eldorado,  says  that 
wagon  wheels,  mill  equipment  and  other 
property  from  Eldorado  may  still  be  found 
on  the  river  banks  downstream. 

About  all  that  remains  of  Eldorado  are 
two  of  the  mill  buildings  which  were  on 
higher  ground,  an  antiquated  steam  tractor 
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which  was  designed  to  pull  the  ore  wagons 
from  the  mines  to  the  mil  I.  and  thecemetcn  . 
A  large  stack  of  broken  whisky  bottle-  .nl- 
jacent  to  the  cemetery  seems  to  prove  a 
saloon  was  once  nearliv. 

For  more  than  a  half  century  the  13  re- 
maining graves  have  baked  in  the  desert 
sun  and  weathered  the  rare  but  torrential 
downpours.  It  is  said  that  two-thirds  of  the 
cemetery  was  washed  away  when  the  river 
was  on  one  of  its  rampages  before  Hoover 
Dam  was  constructed  in  1931-36. 

Some  of  the  mounds  have  been  so  weather- 
beaten  that  they  are  hardly  discernible. 
Two  of  the  markers  are  of  wood  and  the 
epitaphs  are  barely  legible.  Apparently 
ili--  names  and  other  information  were 
painted  on  and  now,  although  the  paint  has 
faded,  the  printing  stands  out  in  faint  relief 
against  the  weather-worn  wood. 

The  other  marker  is  a  neat,  white  marble 
headpiece  incongruously  standing  in  this 
drab,  cheerless  spot.  The  stone  marks  the 
last  resting  place  of  Cornelius  Conover  who 
died  May  26, 1888,  at  the  age  of  56.  Despite 
tin-  influence  Conover  must  have  once  had 
to  rate  such  a  comparatively  elaborate 
marker,  nothing  has  yet  been  learned  about 
him. 

The  other  tw  o  marked  graves  are  those  of 
R.  I  .  Andrews,  who  died  August  25,  1881. 
and  I  ..ii-  Frandsen.  who  died  May  12, 1897. 
Frandsen  is  the  only  one  of  the  three  who 
died  in  such  a  fashion  that  his  demise  is 
remembered  in  legend. 

The  handful  of  oldtimers  who  live  in  the 
area  still  recount  the  yarn  occasionally  as 


they  loaf  away  an  evening  at  the  Twin 
Cables  general  store  at  Nelson,  Nev.,  the 
town  which  replaced  Eldorado  as  head- 
quarters for  the  area  about  the  turn  of  the 
century. 

On  May  12,  1897,  Frandsen  and  another 
teamster  were  driving  two  of  the  huge  ore 
wagons  down  the  canyon  from  one  of  the 
mines  to  the  mill  at  Eldorado.  The  team- 
sters stopped  at  Huess  Spring.  1  mile  below 
Nelson,  to  rest  and  water  their  horses.  On 
a  bluff  overlooking  the  spring  hid  Avote,  a 
surly  Paiute  Indian  who  had  worked  around 
the  area  for  some  time  and  was  well  known 
for  his  jealousy  concerning  his  good-looking 
squaw.  The  story  goes  that  he  had  been 
heard  muttering  threats  regarding  his 
suspicions  of  Frandsen  and  the  other  team- 
ster. As  the  men  mounted  their  wagons  to 
leave,  Avote  blazed  away  and  shot  them 
both. 

When  the  wagons  were  overdue  for  sev- 
eral hours,  a  man  was  sent  to  investigate  and 
found  one  man  mortally  wounded  and  the 
other  dead.  After  this  shooting,  Avote  ap- 
parently decided  to  wipe  out  all  the  white 
men  in  the  canyon  and  give  it  back  to  the 
Indians.  He  ran  amuck.  His  next  victim 
was  Charlie  Nelson,  for  whom  the  town  of 
Nelson  was  named. 

Later  he  sneaked  up  to  the  cabin  of 
Charlie  Monohan,  a  partner  in  the  mining 
firm  of  Monohan  and  Murphy,  and  killed 
him.  The  next  morning  Judge  Morton  was 
preparing  breakfast  in  his  cabin.  He  had 
not  heard  of  the  killings.  From  his  door- 
way he  saw  Avote  coming  over  the  hill  and 


Ml    II     I  \  ll'l  M:K  of  Ihf  furl   that   thrrr   trat  imrr  a  large  gitld   mining   •rlllrmrnl  al  thr 

in, ,uili  nf  I  l,l,ii'i,l,,  I  ,IIK, ,n  it  tin-  i,l,l   'ii  ,ini    Irarlnr.      It  trait  im-i/  In  m»ir  iirr  In  thr  mill, 
lornlnl  near  thf  rirrr  brrautr  .»/  thr  or«i/.i/.i/ii«  nf  trntrr. 


put  on  some  extra  beans  and  coffee  for  the 
Indian.  Avote  accepted  the  hospitality  and 
then,  quite  inhospitably,  shot  the  judge. 

By  this  time  the  whole  canyon  was  up  in 
arms  and  after  Avote.  A  posse  of  white 
men  was  formed,  but  was  unable  to  locate 
the  wily  Paiute.  It  took  an  Indian  to  track 
an  Indian,  and  so  the  posse — as  was  often 
done  in  those  days — resorted  to  that  strate- 
gem.  A  party  of  Indians,  threatened  with 
dire  consequences  if  they  did  not  capture 
Avote  dead  or  alive,  found  him  on  Cotton- 
wood  Island,  several  miles  downstream,  and 
brought  his  head  back  in  a  burlap  bag  to 
save  their  own  skins. 

This  story,  one  of  many  of  murder  and 
mayhem  in  the  canyon,  is  told  by  Yeoman 
Briggs.  a  former  accountant  from  the  East 
who  has  several  claims  in  the  area  and  has 
worked  them  himself  since  1931.  Briggs,  a 
gregarious  chap,  has  collected  a  great  deal 
of  the  lore  of  the  canyon,  but  he  admits  that 
much  of  the  information  and  many  of  the 
stories  probably  are  not  too  accurate.  He 
presumes  that  the  other  teamster  (name  un- 
known) was  also  buried  at  Eldorado,  but 
has  no  way  of  proving  whether  the  other- 
Avote  shot  might  be  among  those  who  were 
buried  in  the  unmarked  graves  of  Eldorado. 

Briggs  has  a  chronological  history  of  the 
camp  gained  from  mining  company  records, 
the  few  published  works  mentioning  the 
canyon  which  he  has  been  able  to  find,  and 
from  talking  with  the  older  residents.  Dur- 
ing the  Civil  War  and  only  a  few  years  after 
gold  was  discovered,  the  camp  probably  was 
about  as  large  as  it  ever  became. 

A  few  years  after  the  war,  the  Barker 
brothers  of  Philadelphia  purchased  the 
Techatticup  mine  and  formed  the  South 
West  Mining  Co.  In  a  short  time  the  com- 
pany controlled  all  of  the  proven  mines  in 
the  canyon.  Until  1900  this  company 
dominated  the  life  of  the  whole  community. 

The  Barkers  were  absentee  owners  and 
so  the  managers  of  the  company  were  the 
bigwigs  of  Eldorado  during  this  period. 
Perhaps  the  most  famous  of  these  managers 
was  Charlie  Gracey  who  first  worked  as  a 
lilai-k-iiiith  in  the  camp.  Gracey  was 
a  religious  man  and  deplored  the  morals  of 
the  rip-roaring  mining  camp.  There  is  a 
-i»i\  that  Gracey  insisted  upon  two  ceme- 
ti-iir-.  one  for  Christians  with  a  chance  for 
Heaven,  and  the  other  for  tin-  i 
( >nl\  two  gained  admission  lo  the  ( 'lui-ti.m 

•  ••iin-ifix.    Briggs  says  there  is  no  factual 
basis  for  tin-  -t..i\.  that  it  was  m  initialed 
to  illustrate  (iiacc\'»  |m-l\   ami  tin-  Crucial 
ciisscdnes-i  of  the  rrst  of  thr  (amp. 

Tin-  i-tji  of  tin-  South  \Vr-t   Mining  Co. 

•  •nili-d    iti    1900.      Tin-   next    pciiciati f 

Barkers  became  involved  in  a  mining  deal  in 
South  America  and  mortgaged  the  i>r<>|>rrty 
to  finance  it.      I  ln-\    I..-I  out  and  the  |""i' 
i-ii\    was  sold   to  Jo-c|>h   \\harton  of  the 
Wharton   Steel    £    Iron    Co.     a   dominant 
IIL-IIIC    iii    llic    nickel-mining    Im-iness.      A 
Philadelphia  Quaker.  Wharton  was  one  of 
I  In-  richest  men  in  the  country  and  his  three 
visits  to  hi-  |iin|M-it\    in  Nevada  were  big 
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I  HI   RECLAMATION  ERA 


AFGHANISTAN  9S 

Reclamation  Program 


Afghanistan,  in  mid-Asia  half  a  world 
away,  has  much  in  common  with  the  United 
States  when  it  comes  to  Reclamation. 

In  a  recent  visit  with  Commissioner 
Michael  W.  Straus,  in  Washington,  D.  C., 
His  Excellency,  Mohammad  Kabir  Ludin, 
Minister  of  Public  Works,  who,  only  a  dec- 
ade ago,  was  a  State  Department  trainee 
placed  with  the  Bureau  of  Reclamation, 
discussed  such  mutual  problems  as  repay- 
ment policies,  acreage  limitation,  and  river- 
basin  developments. 

Mr.  Ludin  is  proud  of  being  a  "graduate" 
of  the  Bureau  of  Reclamation.  Ten  years 
ago  when  he  was  completing  his  Master  of 
Civil  Engineering  degree  at  Cornell  Uni- 
versity and  contemplating  work  towards  a 
doctorate,  one  of  his  professors  advised  him 
that  1  year  with  the  Bureau  of  Reclama- 
tion would  be  worth  two  Ph.D.'s  in 
engineering. 

After  a  year  in  Reclamation's  Denver, 
Colo.,  office,  where  he  studied  all  fields  of 
operation  under  such  able  teachers  as 
former  Chief  Designing  Engineer  Jack 
Savage  and  Mr.  Ivan  Houk,  Mr.  Ludin  re- 
turned to  his  own  country.  There,  carry- 
ing with  him  memories  of  what  Bureau  en- 
gineers had  accomplished  in  the  West,  he 
had  visions  of  entering  public  service  and 
doing  the  same  to  benefit  his  countrymen. 
Mr.  Ludin  was  named  Chief  of  the  Bureau 
of  Reclamation  of  Afghanistan  and  rapidly 
rose  from  this  position  to  the  one  he  now 
holds  as  Minister  of  Public  Works.  In  this 
latter  capacity  he  has  laid  out  a  modern 
and  efficient  irrigation  development. 

Mr.  Ludin  told  Commissioner  Straus  that 
Afghanistan  has  started  on  a  $17,000,000 
program  for  irrigating  the  Helmund  and 
Kabul  River  Valleys.  Power  is  to  be  a 
byproduct  of  reclamation  and  its  sale  will 
help  pay  construction  costs  for  the  develop- 
ment. The  repayment  period  for  farmers 
to  pay  construction  costs  will  be  35  to  40 
years.  The  charge  will  be  interest  free. 
Settlers  will  be  limited  to  an  acreage  of 
some  20  to  30  acres.  Thus,  it  can  be  seen 
that  in  many  ways  Mr.  Ludin  is  putting  into 
effect  practices  similar  to  those  of  our 
western  States. 

When  it  comes  to  river-basin  develop- 
ments, Mr.  Ludin  expressed  great  interest  in 
the  Bureau  of  Reclamation's  world-famous 
plans,  such  as  the  Columbia  and  the  Mis- 
souri River  Basins. 

This  is  another  way  in  which  this  Middle 
Eastern  country  and  the  United  States  are 
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Photo  by  Glenn  Peart,  Dept.  of  Interior  photographer 

V.  S.  Commissioner  of  Reclamation  Michael   W.  Straus  talks  over  future  irrigation  develop- 
ments   with    His    Excellency   Mohammad  Kabir  Ludin  of  Afghanistan. 


similar  in  their  river-basin  developments. 

Irrigation  is  nothing  new  among  the 
Afghans.  Mr.  Ludin  spoke  with  pride  of  a 
1,000-year-old  dam  that  was  in  good  work- 
ing order  till  about  70  years  ago.  Most 
amazing  of  all,  when  engineers  started  to 
construct  a  new  dam  downstream  from  the 
ancient  100-foot-high  masonry  structure, 
the  original  wooden  outlets  of  the  first  were 
found  to  be  still  in  good  condition.  This 
dam  was  built  on  a  tributary  of  the  Hel- 
mund River  in  the  time  of  Sultan  Mahmood 
of  Ghazni.  The  foundation  of  the  struc- 
ture, Mr.  Ludin  said,  followed  the  zigzag 
course  of  the  natural  contour  of  a  rock  out- 
crop, making  it  an  early  model  of  a  keyed-in 
gravity  dam. 

New  irrigation  works  in  the  Helmund  and 
other  valleys  will  be  coordinated  with  pres- 
ent systems.  The  first  jobs  will  be  built 
near  centers  of  population.  Mr.  Ludin  ex- 
plained that  Afghanistan  has  massive  moun- 
tains which  make  road  building  difficult. 
There  are  no  railroads  in  this  far  corner  of 
the  globe.  All  transportation  is  motor 
borne. 

As  Minister  of  Public  Works,  Mr.  Ludin 
is  also  head  of  road  building  in  his  country 
and  is  embarked  on  a  vigorous,  well- 
rounded  program  of  economic  development. 
He  looks  forward  to  the  time  when  great 
highways  will  make  it  possible  to  increase 
Afghanistan's  exports,  primarily  to  India 


and  the  United  States.  He  says  they  now 
do  a  very  good  business  with  America  in 
the  sale  of  caracul  furs  and  chemical  herbs, 
such  as  asafetida. 

This  little  country,  the  size  of  Texas,  ex- 
ports some  2,600,000  caracul  skins  a  year 
to  America.  The  skins  range  in  price  from 
$10  to  $15.  According  to  Washington, 
D.  C.,  furriers,  it  takes  about  30  to  40  of 
these  skins  from  newborn  lambs  to  make 
a  full-length  Afghan  lamb  coat  which  retails 
here  in  the  $600-to-$800  bracket  plus  the 
20  percent  Federal  tax  on  furs. 

Afghan  cattle  raisers,  just  like  our  west- 
ern stockmen,  depend  on  irrigated  pastures 
and  alfalfa  crops  to  feed  their  stock.  Other 
crops  grown  in  fertile,  artificially  watered, 
valleys  of  Afghanistan  are  apricots,  figs, 
peaches,  plums,  grapes,  and  pomegranates. 
The  yield  from  these  is  comparable  to  that 
of  crops  grown  on  Reclamation's  Yakima 
project  in  the  State  of  Washington,  where 
agricultural  values  average  $800  to  $1,000 
an  acre. 

Mr.  Ludin  says  that  the  fertility  of 
Afghanistan  lands  has  not  decreased  with 
the  centuries  of  constant  irrigation.  He  at- 
tributes this  to  the  use  of  fertilizer  and  the 
fact  that  farming  is  done  in  small  family- 
size  units  with  very  few  large  land  holdings. 

Although  irrigation  farming  comprises 
40  to  50  percent  of  agricultural  enterprise 
in  Afghanistan,  in  good  years  wheat  is  a 
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profitable  dry-farming  crop.  Rainfall  in 
Afghanistan's  irrigated  areas  averages  4  to 
12  inches  a  year  with  15  to  20  inches  in  the 
hilly  sections. 

Afghan  farmers  who  depend  on  muscular 
energy  for  much  of  their  power  look  for- 
ward to  the  day  when  electrical  energy 
from  the  rivers  will  help  do  their  work  for 
them.  Mr.  Luilin  ~;i\>  his  country  now  has 
12.IMM)  kilowatts  of  hydroelectric  power 
and  expect*  to  increase  this  20  times  over 
within  the  next  12  years.  In  addition  to 
domestic  and  industrial  needs,  he  explained 
an  important  use  of  hydropouer  \\ill  be  in 
the  elertroh  -i-  of  minerals. 

The  Helmund  River  plan,  now  under 
•  •oii-truclion,  is  the  first  great  project  in 
\h:li;mi«tan's  817,000.000  irrigation.  h\- 
droelectric  power  and  road-building  pro- 
gram. This  calls  for  the  development  of 
2IUMM)  kilowatts  of  electricity  and  200,000 
acres  to  be  brought  under  ditch.  In  the 
next  10  years.  Afghanistan  plans  to  spend 
8100,000,000  on  irrigation  and  hydroelec- 
tric power  development.  This  is  the  fore- 
runner of  a  long-range  development  pro- 
gram, plans  for  which  have  not  yet  been 
completed. 

Reclamation  in  the  United  States  has  con- 
tributed richly  to  forwarding  the  develop- 
ment of  Afghanistan's  river  resources. 
Through  his  training  in  the  Denver  office, 
and  contacts  made  in  this  country,  Mr. 
I  -ii.l in  has  been  able  to  draw  upon  American 
engineers  and  contractors  for  assistance  in 
ing  out  a  sound  Reclamation  program 
in  his  own  eounln . 

He  believes  that  his  country  has  bene- 
filrd  many  times  over  from  his  '"post- 
graduate course"  with  the  Bureau  of  Recla- 
mation. He  spoke  with  pleasure  of  the  re- 
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cent  visits  to  Afghanistan  of  two  American 
engineering  consultants,  Mr.  Jack  Savage 
and  Mr.  S.  0.  Harper.  The  former  once 
was  Chief  Design  Engineer  and  the  latter 
was  former  Chief  Engineer  of  Reclamation. 
When  he  posed  with  Commissioner 
Straus  before  a  map  of  Coulee  Dam,  Mr. 
l.iulin  became  interested  in  pointing  out 
the  designs  that  he,  personally,  had  helped 
to  work  out  when  he  was  studying  in 
Denver. 


The  Minister  of  Public  Works  in  Afghani- 
stan says  he  keeps  up  on  current  HechmKi- 
tion  developments  by  reading  the  RECI.VM  v- 
TION  ERA.  His  visit  to  this  country  has  a 
twofold  mission:  To  discu—  i  ..ntni<-t-  \\ilh 
American  firms  who  are  building  irrigation 
and  power  works  in  Afghanistan  and  to  ar- 
range for  other  young  Afghans  to  have  tli<- 
same  opportunity  that  he  did  to  study  with 
the  Bureau  of  Reclamation  and  learn  new 
techniques  in  river  taming.  • 
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Top  /e/t:  Depth  readings  are  indicated  in  fathometer, 
operated  by  Richard  Redmond.  Top  right:  Aboard  the 
sounding  vessel,  Lawrence  Miller,  left,  and  Hurley  Nygren, 
right,  sight  shore  markers  through  sextants  as  Dave 
Whipp,  rear,  plots  boat's  position,  and  Wallace  Short, 
seated,  records  angles  and  readings.  Lower  left:  Fath- 
ogram  of  bay  floor.  Lower  right:  Mechanical  "fish." 

All  photos  by  H.  W.  Fuller,  Region  I 


The  Depths  of  Lake  Roosevelt 

by  Wafford   Conrad,  formerly  employed  at  Coulee  Dam,  Wash.,  Region  I 


Lake  Franklin  D.  Roosevelt,  one  of  the 
longest  man-made  waterways  in  the  world, 
is  being  sounded  and  charted  by  the  Coast 
and  Geodetic  Survey,  the  Federal  agency 
charged  with  preparing  nautical  charts  for 
navigable  waters  controlled  by  the  United 
States. 

The  Bureau  of  Reclamation  reservoir 
stretches  151  miles  from  Coulee  Dam. 
Wash.,  to  the  Canadian  border.  Large 
boats  can  navigate  the  lake  its  entire  length, 
and  small  boats  can  continue  on  up  the  Co- 
lumbia River  from  the  lake  to  Revelstoke, 
British  Columbia,  nearly  200  miles  farther 
north. 
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Lake  Roosevelt  was  formed  in  1942  by 
Columbia  River  water  backed  up  behind 
Grand  Coulee  Dam.  Three  years  later  the 
United  States  Coast  Guard  installed  direc- 
tional lights  along  the  waterway  to  mark 
the  main  channel  for  skippers  of  the  run- 
abouts, sailboats,  hydroplanes,  excursion 
boats,  logging  tugs,  and  other  craft  on  the 
lake. 

The  war's  end  created  a  need  for  detailed 
surveys  of  the  reservoir  and  its  approxi- 
mately 600  miles  of  shoreline.  The  Bureau 
of  Reclamation,  which  built  the  dam  and 
purchased  a  narrow  strip  of  land  all  around 
the  reservoir,  wished  to  know  the  extent  of 


shore  erosion  and  the  location  of  possible 
new  slide  areas.  The  National  Park  Serv- 
ice needed  additional  data  to  carry  out  its 
plans  for  developing  the  recreational  re- 
sources of  Lake  Roosevelt.  Both  agencies 
realized  that  eventual  drawdown  of  the  res- 
ervoir by  Columbia  Basin  project  power  de- 
velopments would  make  navigation  hazard- 
ous unless  a  nautical  chart  were  available. 

The  Coast  and  Geodetic  Survey  is  mak- 
ing both  topographic  and  hydrographic 
surveys  to  obtain  data  for  a  nautical  chart 
showing  water  depths,  menaces  to  naviga- 
tion, shore  features,  and  artificial  aids  to 
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To  the  landlubber,  the  taking  of  echo 
soundings  is  the  most  interesting  phase  of 
the  work.  By  bombarding  the  floor  of  the 
lake  with  sound  waves  and  measuring  the 
time  required  for  their  echoes  to  reach  the 
surface,  a  nearly  continuous  profile  of  the 
lake  bottom  is  obtained. 

Millions  of  soundings  will  be  required 
to  map  the  lake  floor,  but  that's  not  as  big  a 
job  as  it  sounds  because  the  electrical  de- 
vice used  makes  12  soundings  a  second. 

The  device,  known  as  an  808  Fathometer, 
produces  the  sound  waves,  receives  and 
amplifies  their  echoes,  measures  the  time 
interval,  and  converts  this  interval  auto- 
matically into  units  of  depth  measurement, 
such  as  feet,  fathoms,  or  meter-. 

The  808  Fathometer  is  a  semiportable  in- 
strument for  hydrographic  surveying  from 
small  vessels.  It  consists  of  three  separate 
units:  The  power-producing  batteries,  a 
recorder  cabinet,  and  a  streamlined  sub- 
mersible housing  called  the  "fish."  The 
"fish."  which  sends  out  the  sound  waves 
and  catches  their  echoes,  is  suspended  from 
the  side  of  the  boat  and  resembles  a  baby 
torpedo  as  it  bores  through  the  water  just 
under  the  surface. 

Key  gadpets  in  the  recorder  cabinet  are 
a  motor  generator  which  converts  direct 
current  from  the  batteries  into  high  voltage 
current,  a  condenser,  a  vacuum-tube  ampli- 
fier, a  timing  mechanism,  a  rotating  stylus 
arm.  and  a  Fathogram. 

The  acoustic  transmitting  and  receiving- 
units  are  inside  the  hollow  wooden  "fish." 
Each  consists  of  a  bundle  of  laminated 
nickel  plates  wound  with  rubber  .-covered 
wire  and  resembling  a  transformer  core. 
They  are  immersed  in  water  which  enters  the 
"h-h"  through  holes  in  two  thin  metal  plates 
on  its  underside. 

Electrical  impulses  cause  the  laminated 
plates  in  the  "fish"  to  vibrate  and  emit 
sound  waves.  Their  echoes,  reflected  from 
the  lake  floor,  are  picked  up  by  the  receiv- 
ing unit  in  the  "h-h.  '  converted  back  into 
electrical  impulses,  amplified  in  the  re- 


corder cabinet,  and  recorded  on  the  Fath- 
ogram. 

The  Fathogram  is  a  revolving  roll  of 
calibrated  paper,  coated  on  its  underside 
with  aluminum  or  copper.  The  electrical 
impulses  travel  down  the  stylus  needle  to  the 
paper  and  burn  a  jagged  carbon  path  in 
making  electric  contact  with  the  metalized 
underside.  The  carbon  trail  is  a  graphic 
record  of  the  profile  of  the  lake  bottom  over 
which  the  sounding  vessel  has  traveled. 

In  evaluating  the  Fathogram  record,  al- 
lowances must  be  made  for  the  temperature 
of  the  water  because  the  Fathometer  is  cali- 
brated at  4.640  feet  per  second — the  speed 
of  sound  in  fresh  water  at  approximately 
zero  Centigrade.  Lake  Roosevelt  water 
varies  from  about  14°  to  15°  C.  (57.2°  to 
59°  F.),  and  at  these  temperatures  the 
sound  waves  travel  approximately  4,775 
feet  per  second.  Water  temperature  is 
tested  at  intervals  by  lowering  a  comhina- 
tion  thermometer  and  water  sampling  cup 
into  the  lake  from  the  sounding  boat.  The 
water  samples  are  tested  for  salinity,  which 
also  influences  the  speed  of  sound  in  water. 
The  salinity  factor  is  negligible  in  Lake 
Roosevelt. 

Deepest  sounding  made  so  far  is  65  fath- 
oms, or  390  feet. 

Soundings  are  taken  from  a  converted 
Navy  landing  craft.  Crew  members  live 
on  a  Bureau  of  Reclamation  dormitory 
barge  which  was  used  in  reservoir  clearing 
operations  during  the  building  of  Grand 
Coulee  Dam. 

The  course  of  the  sounding  vessel  up  and 
down  the  lake  is  determined  by  sighting 
through  sextants  at  markers  which  have 
been  placed  about  every  400  yards  along  the 
shores.  Whitewashed  rocks,  metal  drums 
painted  white,  varied-colored  flags,  and 
cheesecloth-covered  wooden  pyramids  serve 
as  markers. 

A  topographic  survey  crew  establishes 
the  markers.  This  crew  is  divided  into 
three  parties.  One,  working  from  a  36- 


foot  Bureau  of  Reclamation  launch. 
the  hydrographic  signals  and  compares  the 
shoreline  \\itli  aerial  photographs  made 
from  a  Coast  Guard  plane  in  1946.  A  shore 
party  locates  triangulation  stations  estab- 
lished by  the  Bureau  before  the  reservoir 
was  created  to  determine  what  land  areas 
would  be  inundated.  These  old  stations  are 
then  located  on  the  aerial  photos.  Another 
shore  party  contacts  residents  of  the  re-n- 
voir  area  to  check  the  accuracy  of  local 
.names  given  adjacent  canyons,  flats,  and 
other  natural  features,  makes  reeoimnenda- 
tions  for  naming  unnamed  geographic  fea- 
tures, and  classifies  area  roads  as  to  type 
for  mapping  purposes. 

Both  the  hydrographic  and  topographic 
surveys  are  directed  by  Lt.  Commdr.  J.  T. 
J.ii  in. in  of  Meridian.  Miss.,  who  joined  the 
Coast  and  Geodetic  Survey  in  1927  upon 
obtaining  his  degree  in  civil  engineering 
from  the  I  ni\er<it\  of  Mi--i--i|>pi.  (loin- 
mander  Jarman  knows  the  value  of  nautical 
charts.  During  World  War  II  he  spent 
more  than  3  years  on  a  Vi\  \  -urvey  ship 
mapping  the  uncharted  battle  areas  of  the 
South  Pacific. 

When  the  Coast  and  Geodetic  Sur\e\ 
completes  its  w:ork  in  the  fall  of  the  year, 
the  data  will  be  used  by  the  National  Park 
Service  in  compiling  a  master  map  of  the 
reservoir  area  for  purposes  of  long-range 
planning  and  administration.  Besides  indi- 
cating underwater  and  shoreline  contours, 
the  map  will  show  towns,  highways,  and  rail- 
roads in  the  reservoir  area,  boundaries  of 
Bureau  of  Reclamation,  Indian  Service,  and 
Forest  Service  lands,  navigational  lights, 
safe  harbors  in  event  of  storms,  suitable 
landing  places  and  picnic  spots,  fueling 
facilities,  and  lake  resorts. 

Claude  E.  Greider,  director  of  the  Park 
Service's  Coulee  Dam  office,  says  a  special 
map  then  will  be  made  up  to  provide  com- 
plete information  for  tourists,  fishermen, 
picnickers,  and  others  wishing  to  take  ad- 
vantage of  Lake  Roosevelt's  oustanding 
recreational  opportunities.  • 
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First  Missouri  Basin  Municipal 
Water  Contract  Approved 

The  form  of  the  first  contract  for  munici- 
pal water  service  under  the  Missouri  Basin 
plan  has  been  approved  by  Assistant  Secre- 
tary of  the  Interior  William  E.  Warne  and 
forwarded  to  the  city  of  Dickinson,  N.  Dak., 
for  execution.  The  form  of  the  contract  was 
informally  approved  by  city  officials  before 
it  was  submitted  to  the  Department  of  the 
Interior  for  final  approval  as  to  form. 

The  contract  is  written  under  authority 
of  section  9  (c)  (2)  of  the  Reclamation 
Project  Act  of  1939,  and  under  its  terms  the 
city  of  Dickinson  will  receive  a  city-unit 
water  supply  at  the  outlet  works  of  Dick- 
inson Darn. 

Farm  Land  Values  Reach  Peak 

According  to  the  United  States  Depart- 
ment of  Agriculture,  the  period  1942-47 
brought  a  greater  percentage  increase  in 
farm  real  estate  values  for  the  United  States 
as  a  whole  than  any  5-year  period  in  the  last 
36  years.  There  are  no  data  for  earlier 
periods.  Between  March  1942  and  March 
1947  values  of  farm  real  estate  rose  75  per- 
cent compared  with  65  percent  from  1915 
to  1920,  the  5  consecutive  years  with  the 
greatest  value  increase  during  the  World 
War  I  period. 

Riverton  and  Shoshone  Heart 
Mountain  Drawings  Held 

Governor  Lester  C.  Hunt  of  Wyoming  was 
the  principal  speaker  at  the  public  drawing 
held  on  December  4,  1947,  in  Riverton, 
Wyo.,  which  established  selection  preference 
for  55  public  land  farms  in  the  Riverton 
project. 

This  is  the  first  postwar  public  land  open- 
ing on  this  project.  More  than  2,700  in- 
quiries were  received  after  July  10,  1947, 
when  the  opening  was  originally  announced, 
and  almost  500  persons  from  27  States  and 
the  District  of  Columbia  filed  applications 
for  the  Government  farms. 

Governor  Hunt  in  his  message  to  the 
group  at  Riverton  stressed  the  vast  changes 
in  the  West  brought  about  by  Reclamation. 
He  said  "reclamation  is  a  vital  element  in 
increasing  production,  and  must  go  forward 
vigorously.  No  other  agency  has  accom- 
plished such  positive  results,  added  so  much 
wealth,  or  carried  on  its  operations  in  such 
a  democratic  way  as  the  Bureau  of 
Reclamation." 


Governor  Hunt  drew  the  first  name 
(Yeats  W.  Causey  of  Hemingford,  Nebr.). 
Mayor  William  B.  Glass  of  Riverton ;  Pres- 
ton Brooks ;  Dr.  J.  A.  Vincent  of  Riverton, 
commander  of  the  Power  River  Post,  Veter- 
ans of  Foreign  Wars,  and  Ralph  H.  Work- 
inger,  acting  district  manager  of  the  Big 
Horn  district,  each  drew  a  name  from  the 
bowl  and  Miss  Joye  Stagner,  rodeo  queen  of 
Fremont  County,  selected  the  remainder  of 
the  names  of  those  found  eligible  for  par- 
ticipation in  the  drawing. 

Shoshone-Heart  Mountain 

On  January  6  of  this  year,  Governor  Hunt 
again  presided  over  a  similar  drawing  on 
the  Shoshone-Heart  Mountain  project  held 
at  Cody,  Wyo. 

Widespread  interest  was  also  shown  in 
this  public  land  opening  with  a  total  of  more 
than  6,000  inquiries  being  received  and  632 
applications  for  31  farms  actually  filed  by 
closing  time. 

Regional  Director  Kenneth  F.  Vernon  of 
the  Bureau  of  Reclamation  was  on  hand  for 
the  drawing  along  with  Paul  Purvis,  com- 
mander of  the  Cody  Post  of  the  Veterans 
of  Foreign  Wars,  and  Jack  Stahn,  repre- 
sentative of  the  Powell  Post  of  the  Amer- 
ican Legion.  Vernon  emphasized  the  value 
of  the  vast  acreages  in  the  West  as  one  of 
the  Nation's  greatest  assets  to  produce  the 
foods  so  badly  needed  to  "feed  a  hungry 
world." 

He  then  reviewed  briefly  the  Bureau's 
activities  in  the  Missouri  Basin  and  empha- 
sized the  benefits  that  would  accrue  to  this 
great  midland  empire  through  the  full  con- 
servation, control,  and  utilization  of  the 
Basin's  water  resources. 

A  Way  With  Waterweeds 

Details  of  a  chemical  formulation  for 
controlling  waterweeds  in  irrigation  chan- 
nels will  be  included  in  the  revised  publica- 
tion of  the  Bureau  of  Reclamation,  "Control 
of  Weeds  on  Irrigation  Systems."  (See  p. 
39  FEBRUARY  RECLAMATION  ERA.) 

This  is  an  example  of  recent  finding  from 
research  work  conducted  in  the  Bureau's 
chemical  laboratory  in  Denver.  If  the 
chemical  proves  to  be  as  effective  in  general 
as  initial  tests  indicate,  it  will  reduce  con- 
siderably the  cost  of  controlling  these  pests. 

Also  much  more  has  been  learned  about 
the  comparatively  new  weed  control  chemi- 
cal 2,  4-D  through  the  research  program 
and  tests  conducted  by  the  Bureau's  Re- 
gional weed  specialists.  The  revised  edition 


will  contain  a  broader  discussion  of  this 
chemical  which  has  been  found  to  be  of 
particular  value  in  reducing  the  costs  of 
willow  control  on  ditchbanks. 

Shasta  Power  Returns 
$3,000,000  Plus 

The  sale  of  power  generated  at  Shasta 
Dam,  a  key  feature  of  the  Central  Valley 
project  in  Calfornia,  plus  rent  from  the 
Orville  transmission  line  brought  a  revenue 
of  $3,530,896.87  for  fiscal  year  1947.  Most 
of  the  revenue  will  go  toward  repaying  the 
construction  cost  of  the  project. 

For  comparative  purposes  the  cost  of 
operating  the  Shasta  power  plant  and  appur- 
tenant structures  during  the  1947  fiscal  year 
(June  1946  to  July  1947)  was  $471,073.40. 
This  amounts  to  approximately  one-seventh 
of  the  revenue  received  from  these  works 
during  the  calendar  year  of  1947. 

Hathaway  Succeeds  Straus  As 
Head  of  Large  Dams  Committee 

Gail  Hathaway,  special  representative  to 
the  Chief  of  Engineers,  Department  of  the 
Army,  and  vice  president,  Zone  II,  Ameri- 
can Society  of  Civil  Engineers,  was  elected 
chairman  of  the  American  National  Com- 
mittee of  the  International  Commission  on 
Large  Dams  at  the  organization's  meeting  in 
Washington,  D.  C.,  January  16.  Mr.  Hatha- 
way, who  succeeds  Commissioner  of  the 
Bureau  of  Reclamation  Michael  W.  Straus, 
will  take  office  July  1. 

Election  of  Mr.  Hathaway  to  the  com- 
mitte's  chairmanship  climaxed  a  program 
devoted  largely  to  completing  plans  for 
participation  by  the  United  States  at  the 
Third  International  Dam  Congress  next 
June  in  Stockholm,  Sweden.  At  least  35 
American  engineers  plan  to  meet  with  other 
delegates  from  25  foreign  countries. 

Nineteen  papers  were  selected  by  the 
National  Committee  for  presentation  at  the 
World  Power  Conference.  Subjects  of 
the  papers  include  cement  for  large  dams, 
dams  on  frozen  foundations  and  reactive 
aggregates. 

The  Stockholm  conference  will  be  the 
first  since  the  end  of  World  War  II.  The 
American  National  Committee  had  been 
reactivated  last  year  under  the  direction  of 
Commissioner  of  Reclamation  Straus. 

Plans  for  the  Stockholm  conference  in- 
clude a  study  tour  to  several  Swedish  dams 
and  hydroelectric  plants. 
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n.m  pmfr  It) 

accrue  from  the  normal  rrrlarnalUw  pro- 
gram will  be  speeded  by  an  acccleralril 
program. 

\ilililinii.il     I  \p.  ii-c    Involved 

The  principal  factor  increasing  c"-t- 
would  be  the  resorting  to  "speed  up"  meth- 
ods of  contracting,  such  as  cost-plus-a-fixed- 
fee,  which  might  be  necessary  in  some  cases, 
and  to  the  use  of  employees  inexperienced  in 
Reclamation  construction,  assuming  that 
material  prices  and  wages  do  not  materially 
increase.  Otherwise,  in  high-speed  con- 
struction such  as  building  a  4-year  project 
in  2  v  ear-.  there  arc  many  savings,  prin- 
cipally in  overhead  and  investment  charges. 
that  tend  to  offset  increases. 

Taking  all  of  these  factors  into  considera- 
tion, it  appears  to  be  a  reasonable  assump- 
tion that  increased  costs  would  probably 
nut  exceed  2.")  percent  of  the  normal  ex- 
pected cost  of  the  project. 


Use    of   Critical    .Materials 

Reclamation  projects  are  ordinarily 
classed  as  "heavy"  construction.  That  is, 
work  involving  massive  masonry,  earlh 
moving  operations,  and  the  like,  as  oppo-ed 
to  the  "light"  construction  of  building, 
homes,  industrial  plants,  etc..  that  require 
relatively  large  amounts  of  processed  ma- 
terial in  this  construction.  In  dam  construc- 
tion, earth  and  rock-fill  types  predominate. 

Concrete  dams  use  locally  processed  ce- 
ment, which  is  not  believed  to  be  of  sig- 
nificant export  importance,  and  the  aggn-- 
gates  are  usually  found  at  or  near,  the  site. 
Structures  such  as  canals  consist  almo-t 
entirely  of  excavation. 

A  study  made  in  the  spring  of  194(>.  in 
cooperation  with  the  Civilian  Product imi 
Administration,  disclosed  that  the  Bureau 
did  not  use  significant  amounts  of  building 
materials  in  relation  to  total  national  pro- 
duction. Items  such  as  brick,  wall  board, 
structural  tile,  clay  and  cast  iron  pipe, 
n\  p-tim  board,  etc..  are  incidental. 


DENVER  SCIENTISTS  AWARDED  PRIZE 


Last  January,  one  of  the  highest  engineer- 
ing awards  in  the  country  was  given  to  R.  F. 
Blanks.  Division  Chief,  and  H.  S.  Meissner. 
Id-. id.  Basic  Concrete  Research.  Office  of 
the  Chief  Engineer,  Denver.  Colo.,  for  their 
paper  entitled  "Deterioration  of  Concrete 
Dams  Due  to  Alkali-aggregate  Reaction." 
which  was  published  in  Volume  III  of 
"Trail-action-."  and  at  the  presentation  was 
termed  the  outstanding  paper  on  constitu- 
tion. 

The  highly  competitive  award  was  the 
Thomas  Fitch  Rowland  prize,  the  third 
oldest  established  by  the  American  Society 
of  Civil  Engineers,  having  been  in-lit  tiled 
by  the  Society  in  1882.  The  award  thi- 
year  was  the  sixty-second  by  the  society. 
The  prize  consists  of  $60  in  ca-.li  i  to  l«e  di- 
vided between  the  authorsi.  with  engi.'\nl 


certificates  signed  1>\  the  president  and 
executive  secretary.  In  awarding  the  prize, 
preference  is  given  to  papers  describing  in 
detail  accomplished  works  of  consruction. 
their  cost,  and  errors  in  design  and 
execution. 

The  president  of  the  ASCE,  Edgar  M. 
lla-tin;;s.  presented  the  award  to  Mr.  Meis- 
-IIIT.  who  received  the  certificates  and  the 
pri/e  in  behalf  of  himself  and  Mr.  Blanks 
at  the  January  21  morning  session  of  the 
annual  meeting  of  the  American  Socieiv  of 
Civil  Engineers  held  in  New  York  City. 

Among  the  distinguished  guests  was  lli- 
r.velleney  Mohammad  Kabir  I.udin  i -ee 
story  on  p.  45  of  this  issue  i  who  was  asked 
to  speak,  and  gave  a  brief  resume  of  the 
schooling  he  had  received  in  this  counlrv. 
followed  by  his  training  in  the  Bureau. 


R.  F.  III,,.,!,.  „„.!  II.  S.   M.,..,,., 


Lumber  is  used  to  a  greater  extent  for 
concrete  forms  and  for  temporary  buildings 
but  is  not  now  considered  critical  in  the 
western  areas. 

A  study  of  our  requirements  in  conned  ion 
with  "National  Resources  and  Foreign  Aid" 
by  Secretary  of  the  Interior  J.  A.  King. 
report  dated  October  9,  1947,  indicates  that 
-<>me  trouble  might  be  expected  in  the  fol- 
low ing  item-: 

(a)    Reinforcing  steel ; 
(6)    Electrical  materials; 

(c)  Construction  equipment,  especially 
automotive  cars,  trucks,  tractors; 

(d)  Gates,  valves,  and  other  heavy  ma- 
chinery and  control  devices. 

The  extent  to  which  our  needs  for  the 
above  items  would  conflict  with  other  essen- 
tial uses  can  only  be  estimated  in  their  rela- 
tion to  the  total  production  of  such  item-. 
If  it  can  be  safely  assumed  that  uses  more 
essential  than  food  will  not  absorb  the  en- 
lire  production,  then  no  serious  problem 
would  be  presented. 

Reclamation    by    Drainage 

Any  estimates  of  additional  land  that 
could  be  placed  into  production  by  the 
Bureau  of  Reclamation  within  the  next  few 
years  would  not  be  complete  without  refer- 
ence to  the  desirability  of  reclaiming  land 
by  drainage. 

In  many  areas  of  the  country,  particu- 
larly in  the  South  Central  and  Southeastern 
States,  where  rainfall  is  ample,  there  are 
many  thousands  of  acres  of  fertile  land  that 
can  be  placed  into  production  in  a  short 
time  by  drainage  projects.  This  I. in. I  i- 
now  waterlogged  and  unproductive. 

The  work  required  in  reclaiming  lands  by- 
drainage  is  very  -imilar  to  that  of  reclama- 
tion through  irrigation. 

Information  is  not  available  on  which  c-ii- 
males  of  costs  could  l>e  prepared  at  this  time. 
Inil  plans  for  increased  food  production  both 
in  the  present  crisis  and  in  later  veai- 
should  not  overlook  this  tremendously  fer- 
tile field  of  o|>erations.  In  addition  to  ic- 
payment,  all  of  the  other  benefits  of  recla- 
mation by  irrigation,  such  as  incrc.i-ril 
taxation,  decentralisation,  settlement  oppor- 
tunities for  veteran.-,  and  other*,  would 
undoubtedly  accrue  were  Mich  drainage 
projects  to  IK-  undertaken. 

The  basis  for  the  achievement  of  the  ac- 
c  delated  iei  lamation  program  to  the  extent 
shown  depends  upon  the  following  facloi-: 

•  that  the  nc<  ess ,11  \  funds  will  l>e  made 
available  within  the  next  few  months: 

•  that  existing  restrictions  on  IMT-OII- 
nel.  method-  of  contracting,   force-account 
woik.  Denver  oilier  design  work,  and  simi- 
lar il.  in-  will  l.i-  lifted:  ami 

•  that   an  admini-tiative  organization 
will  he  pei  milled  that  ran  carrv  out  such  a 
program    in    an    efficient    and    i-\p.-.liti..u- 
manner.      •      •      • 
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NOTES  FOR  CONTRACTORS 


Contracts  Awarded  During  January  1948 


Specifica- 
tion No. 

Project 

Award 
date 

Description  of  work  or  material 

Contractor's  name  and  address 

Contract 
amount 

1950          .    .  . 

Columbia  Basin,  Wash... 
do   

Jan.     6 
do 

Northwest  Marine  Iron  Works,  Portland,  Greg..  .  . 

*22,  713 
13.642 

30,  097 

17,  937 
2,  503.  920 
122.  875 
4,  270,  006 

42,300 
36,  829 
41,401 

1950 

1960  
1990 

Davis  1  Ki  in.  Ariz.-Nev  .  .  .  . 
.  .     ..do  

Jan.  15 
Jan.  23 
Jan.  21 
...do.... 
Jan.  15 

Jan.     9 
Jan.  28 
Jan.  21 

Circuit  breakers  and  disconnecting  switches   for 
Mesa  switching  station. 
Air  compressors,  aftercoolers,  and  air  receivers  for 
Davis  power  plant. 
Hydraulic  turbines  for  Grand  Coulee  power  plant, 
schedule  1. 
Governors  for  Grand  Coulee  power  plant,  sched- 
ule 2. 
Construction  of  Medicine  Creek  Dam  and  access 
road. 

Steel    structures    for    switchyard    at    Kstes    power 
plant.  ' 
Structural    steel    for    230-kilovolt    switchyard    at 
Keswick  power  plant. 
Structural  steel  for  emergency  bulkhead  for  dry- 
dock,  Grand  Coulee  Dam. 

Westinghouse  Electric  Corp.,  Denver,  Colo  

Worthington  Pump  &  Machinery  Corp..  Denver 
Colo. 
Newport    INews    Shipbuilding    &    Dry    Dock    Co., 
Newport  News,  Va. 
Woodward  Governor  Co.,  Kockford,  111  

C.  F.  Lytle  &  Amis  Construction  Co.,  Siouv  City, 
Iowa. 

Bethlehem  Steel  Co.,  Bethlehem    Pa 

2011  
2011  

2023  

2027  

Columbia  Basin,  Wash... 
do  

Missouri    Basin-  French- 
man-Cambridge   unit, 
.N'ebraska. 
Colorado-Big  Thompson. 
Colorado. 

2034      

Bethlehem  Pacific  Coast    Steel  Corp.,   San   Fran- 
cisco, Calif. 
G  undersoil    Bros.    Kngineering    Corp.,    Portland. 
Oreg. 

2050  

Columbia  Baain,  Vt  ash  .  .  . 

Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  Duri  iig  March  and  April  1948 


Project 

Description  of  work  or  material 

Boise    Idaho 

Electric  beaters  and  miscellaneous  equipment  for  Anderson  Kanch  power  plant. 
Earthwork  and  structures  for  Sand  Hollow  and  Willow  Creek  wasteways. 
Construction  of  earthwork,  lining,  and  structures  for  17.2  miles  of  Friant-Kern  Canal. 
Construction  of  about  50  miles  of  69-kilovoIt  wood-pole  transmission  line  from  Brush  to  Yiimii,  Colo 
Construction  of  about   16  miles  of  69-kilovolt  wood-pole  transmission  line  from  Loveland  ti>  Longmoiit    Colo 
Completion  of  Grand  Coulee  pumping  plant,  warehouse  B,  right  abutment  crane  recess,  installation  of  pump 
discharge  pipes,  rrest  railings  and  lighting:  construction  of  feeder  canal  head  works  to  station  3-|-12  12    machim- 
shop  and  central  heating  plant,  addition  to  right  training  wall,  and  water  storage  reservoir  for  mason  additio  i 
streets,  sidewalks,  and  curbs;  assembly  of  caisson  seat  form  and  face  caisson;  and  rock  excavation  for  feeder 
canal  between  beadworks  and  station  35-f-25. 

Central  Valley    Calif    

Colorado—  Big  Thompson.  Colorado  
Do 

Columbia  Basin,  Wash  

I)o             

Do  

2,000-kilovolt  ampere  transformer  for  Grand  Coulee  switchyard. 
Metal  canopy  for  right  control  bay.  Grand  Coulee  power  plant. 
Steel  doors  for  right  control  bay.  Grand  Coulee  power  plant. 
Construction  of  14  miles  of  34.5-kilovolt  wood-pole  transmission  lines  near  Yuma,  Ariz. 

Do  

Do            

Do                

dam  to  substation  KU5. 
22-  by  19-foot  radia!  gates  (high  head)  for  Davis  Dam. 
Completion  of  construction  of  Wickiup  dam  and  relocation  of  forest  service  road  near  Lupine.  Oreg 
Rehabilitation  of  buildings,  including  alteration,  repair,  painting,  and  decorating  al  Madras  Air  Base. 
Construction  of  check  and  turnout  on  Cila  Gravity  Main  Canal. 

Do  

Cila-Wellton-Mohawk,  Ariz  

Klamath-Tule  Lake.  Oreg-Calif  

Construction  of  earthwork  and  structures  for  Coppeck  Bay  Area. 
Improvements  of  about  7  miles  of  Lost  Kiver  Channel  through  l*oe  Vallev. 
Equipment  for  water  treatment  plant. 
Erection  of  office  building,  three  prefabricated  resideiirr*.  warehouse,  utility  buildings,  well  pump-house  ami 
elevated  tank,  and  installation  of  utilities  on  State  Highway  No.  87  about  12  miles  south  of  Hay  Sprinies    \ehr 
50  by  30-foot  radial  gates  for  Angostura  Dam. 

MisNtMiri  Basin-  \ngosl  lira,  S.  Dak  

Construction  of  approximately  2,500  feel  of  63-inch  monolithic  or  60-inch  precast  concrete  siphon  for  C.nnhri.l"*- 
Canal. 
Construction  of  Meeker  diversion  dam.  a  temporary  pile  and  timber  structure,  and  canal  excavation. 
Construction  of  approximate^    38  miles  of  115-kilovolt    wood-pole   transmission  line  from  Cheyenne  to   Pine 
Bluffs,  Wyo.|  construction  of  approximately  45  miles  of  115-kilovolt  transmission  line  from  Cering  to  Alliance 
Nebr. 

Do 

Missouri  Basin,  Nebr.-Wyo.  .  .  t  

Newton,  Utah  

ing  and  installing  utilities  for  Cedar  Bluff  government  camp. 

Construction  of  12  apartments  al  Kiverluii,  Wyo. 

LING  Fishing 

(Continued  from  ftaftc  52) 

example,  are  taken  that  should  he  caught  to 
keep  an  optimum  fish  population. 

But  this  ocean  is  still  the  winter  fisher- 
men's paradise.  It  is  a  matter  of  record 
that  an  addict  set  his  line  with  a  5-inch  min- 
now. A  14-inch  large-mouthed  black  bass 
got  hooked.  An  8-pound  ling  couldn't  re- 
sist this  tempting  meal,  and  the  result  was 
two  big  fish,  all  in  the  matter  of  4  hours. 
To  the  (initiated,  this  may  sound  profane, 
but  local  addicts  are  not  scoffers  of  such 
talcs,  as  they  all  know  these  things  are  apt 
to  happen  when  fishing  for  ling  on  Ocean 
I, ;ik,-.  • 


(Llaoratlt 


OratlO     (Co, iliminl  from  iiage  Si) 

Records  of  the  Post  O.Tice  Department, 
in  the  National  Archives  in  Washington, 
show  that  a  post  office  was  established  in 
Eldorado  on  January  23,  1879,  and  the  last 
postmaster  was  Charles  Gracey  when  it  was 
discontinued  August  31.  1007,  2  years  after 
the  big  flood  of  1905.  Thereafter  the  mail 
was  sent  to  Nelson. 

The  moving  of  the  post  office  to  Nelson 
probably  marks  the  end  of  Eldorado  as  a 
settlement  of  any  consequence  in  the  area. 
There  are  no  indications  that  the  camp  was 
flooded  while  it  was  still  occupied  by  very 
many  of  the  miners.  Probably  it  had  al- 
ready lost  its  significance  and  was  practi- 


cally a  ghost  town  when  the  1905  flood 
struck.  It  might  be  said  that  the  Colorado 
River  created  the  settlement  and  then  wiped 
it  out.  The  history  of  the  river  is  full  of 
such  incidents  which  occurred  until  the  Bu- 
reau of  Reclamation  brought  the  unruly 
stream  under  control  by  the  construction  of 
Hoover  Dam.  • 
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MOUNT  SHASTA  as  seen  from  the 
desert  side  in  Siskiyou  County,  Cen- 
tral Valley  Project,  California.  This 
photo  was  taken  by  J.  E.  Fluharty  of 
Region  II. 
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Letter*  to  the  Editor 

Box  100,  JUOMC  8TA«r:, 

I'tii  s,  ,.i  i.  AKI/.IN  v. 

KEMIJAKT  7.  1048. 

I  hut  torn."  : 

I     .  I<«W<1  t»  •  e-liwk  f'«r  $.'<  for  ulilrli 
I.,  tin-  lt>.  I.AMAT10N  Km 

I  in«|»i-i.il  your  <illn  jinO"1!  »  »lmrl  whlli-  ni!o.  Tlmm-  ft-lli.wx  nn> 
iloliiK  a  wi'nclirful  )<>li  thi-r»-  On  Jiiniiiiry  'J3,  I  MW  a  crew  of  men 
getting  rmily  d>  HUH  n  <H'rti  with  nini-ri-ti-  Ju^t  *mlh  i.f  tin-  nillr»n.l 
trnrkn  at  Avnlon  Altlm  tlu-n-  tnn«t  linvc  Ut-n  :t«i  or  4O  nii-n  working 
and  varloiw  lypHu  of  i-«|iil|iiiiviil  WITH  iM'Ing  n«.-<l.  i,..i  ..i..-  ft-llou 
wa»  lilln  for  a  minute,  n<>  ••!»•  wan  walling  for  WIIIMHIIIC  plw,  to  brgln 
liN  part  of  a  >•!'.  Tli«-rH  wan  team  work  with  ••flli-li>in-y  wii 
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The  Life  of  Hoover  Dam 


fey  E.   W.  LANE, 
Consulting  Hydraulic  Engineer,  Office  of  the  Chief  Engineer, 

and 

J.  R.  RITER, 
Chief,  Hydrology  Division,  Branch  of  Project  Planning,  Denver,  Colo. 


How  long  will  it  be  before  Lake  Mead  fills  with  silt? 

How  long  will  the  Hoover  Dam  power  plant  continue  to 
generate  hydroelectric  power? 

Many  people,  knowing  that  some  reservoirs  have  rapidly 
filled  with  sediment  and  become  worthless,  have  been  use- 
lessly worrying  about  the  life  expectancy  of  Lake  Mead  and 
Hoover  Dam  power  plant  on  the  lower  Colorado  River.  An 
examination  of  the  facts,  however,  amply  demonstrates  that 
these  fears  are  not  justified,  and  that  this  reservoir  can  be 
counted  on  to  be  highly  beneficial  to  the  Southwest  for  cen- 
turies to  come. 

The  rate  at  which  the  reservoir  will  fill  with  silt  depends 
upon  the  weight  of  sediment  carried  into  it  each  year,  and 
how  much  reservoir  space  a  ton  of  sediment  will  take  up,  on 
an  average.  It  also  depends  upon  how  much  sediment  will 
be  carried  out  of  the  reservoir  along  with  the  water. 

All  of  the  sediment  coming  into  a  reservoir  does  not  flow 
smoothly  down  and  level  itself  off  like  water.  Much  of  it 
accumulates  in  a  delta-like  formation  at  the  upper  end  of 


the  reservoir,  and  builds  itself  up  above  the  reservoir  level. 
Because  of  this  sloping  deposit,  it  takes  more  sediment  than 
water  (by  volume)  to  fill  a  reservoir,  and  anyone  who  esti- 
mates the  filling  time  of  a  reservoir,  on  the  basis  of  its  water 
storage  capacity,  is  estimating  much  too  low. 

A  number  of  different  people  have  studied  the  rate  at 
which  Lake  Mead  will  be  filled  with  sediment.  They  are 
unanimous  on  the  point  that  it  will  have  a  long,  long  life. 
However,  there  is  considerable  disagreement  on  how  long 
a  life  this  will  be,  based  on  uncertainty  about  how  much 
value  should  be  assigned  to  each  of  these  four  factors : 

•  the  average  annual  weight  of  sediment  inflow, 

•  the  average  weight  of  sediment  per  unit  volume, 

•  the  average  annual  outflow  of  sediment  and 

•  the  sediment  storage  above  the  spillway  level. 

The  different  viewpoints  on  these  individual  factors  cause 
the  wide  variation  in  estimates. 

In  planning  Hoover  Dam,  the  Bureau  of  Reclamation  made 
an  extremely  conservative  estimate  to  the  effect  that  if  no 
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sediment  flowed  out  of  tin-  iv-ei  voir.  if  none  was  deposited 
above  the  spillway  level,  uiul  no  reservoirs  were  created  up- 
stream, it  would  take  more  than  two  hundred  years  to  fill  the 
reservoir,  at  a  rate  of  filling  of  about  137,000  acre-feet  per 
vear.  Even  this  estimate  i-  known  to  In-  too  low,  although  it 
has  remained  the  official  prognostication,  pending  the  avail- 
ability of  additional,  np-to-date.  specific  data. 

This  estimate,  however,  mu-t  lie  taken  with  a  grain  of  silt. 
when  you  consider  the  density  currents— currents  of  heavy 
muddy  water  whieh  tend  to  flow  as  a  stream  along  the  bottom 
of  the  reservoir  under  the  clear  lake  water  above.  As  soon 
as  the  reservoir  fills  to  the  lowe-t  L-aie  in  the  outlet  town-, 
density  nil-rent-,  laden  with  sediment,  reach  the  dam, 
then  the  lower  gates  of  the  outlet  towers  and  then  begin  to 
flow  out  through  the  power  plant.  The  amount  will  increase 
as  the  reservoir  fills,  eventually  becoming  a  very  large  factor 
in  -elf-silt  removal.  Also,  the  level  of  the  sediment  surface 
at  the  head  of  the  iv-cr\oir  when  it  i-  completely  filled  will 
certainly  be  higher  than  the  spillway  level,  perhaps  as  much 
:i-  a  hundred  feet  or  more.  Both  of  these  actions  will  add 
considerably  to  the  life  of  the  reservoir. 

A  detailed  siirvev  of  the  volume  of  sediment  deposits  in 
Lake  Mead  has  recently  been  started.  When  this  is  com- 
pleted, it  will  IK-  possible  to  make  a  more  accurate  estimate 
of  the  future  tilling  rate  than  is  possible  at  present. 

Another  factor  which  mav  lengthen  the  initial  estimate 
is  the  sediment  erosion  control  measures  to  be  taken  in  the 
Colorado  River  watershed.  This  will  considerably  reduce 
the  sediment  load.  The  Department  of  the  Interior  and 
other  Federal  agencies  are  actively  interested  in  mea-im-  to 
reduce  the  erosion  of  the  soil  in  tin-  watershed,  not  only  for 
the  reduction  of  the  sedimentation  of  I^iike  Mead  and  other 
projects,  but  also  because  of  numerous  other  resulting  bene 
fits.  Although  at  pre-ent  no  one  know-  exactly  how  much 
soil  erosion  control  will  IK-  carried  out.  any  such  measures 
would  help  prolong  the  life  of  this  reservoir. 

However,  to  a  considerable  extent,  e-timate-  made  at  the 
present  time  on  the  life  of  the  project  have  little  importance. 
It  is  safe  to  say  that  long  before  the  -ill  depo-its  of  Lake 
Mead  cause  any  worry  as  to  its  reservoir  capacity,  the  regime 
of  the  river  will  \n-  completely  altered. 

There  i-  very  little  doubt  that  it   will  be  necessary  to  con 
struct  additional  dam-  upstream  to  provide  the  storage  ncce- 
sary  for  flood  control,  water  supply,  irrigation  and   power, 
long  before  the  time  silt  accumulates  to  n  point   where  it   is 


detrimental  to  the  functioning  of  Lake  Mead  and  the  Hoover 
Dam  and  power  plant. 

If  the  nei-e— ar\  -torage  for  water  supply  and  Hood  control 
is  provided  at  sites  upstream  from  Hoover  Dam.  the  electric 
power  which  could  be  generated  at  the  dam.  in  the  extremely 
remote  event  that  the  i  e-ervoir  becomes  completely  tilled  with 
-ediment.  will  lie  as  great  as  if  the  ri-ervoir  were  not  sedi 
ment  filled.  In  fact,  an  even  greater  amount  of  power  would 
be  generated  with  a  filled  reservoir,  since  the  total  fall  avail- 
able at  the  dam  could  be  u-ed  continually,  while  now  it  is 
used  only  for  the  very  small  part  of  the  time  when  the 
i-e-ervoir  i-  full. 

When  the  original  studies  for  the  Boulder  Canyon  project 
were  made,  il  was  expected  that  the  development  of  the  re- 
-oiirces  of  the  lower  Colorado  River  would  proceed  -icadily 
tli  rough  the  succeed  i  HIT  years,  and  it  was  estimated  that  dam- 
would  In-  built  upstream  which  would  so  reduce  the  sediment 
inflow  that  only  about  10  percent  of  the  reservoir  capacity 
would  lie  filled  in  ."><>  year-. 

The  demand  for  power  in  the  Southwest  is  growing  rap- 
idly and  the  need  for  additional  power  source-  is  already 
being  acutely  felt.  Studies  are  now  being  actively  carried 
on  to  invest  igate  t  he  desirability  of  constructing  dams  on  the 
main  river  above  Lake  Mead,  at  the  Bridge  Canyon  and  Glen 
Canyon  sites.  At  this  latter  site  a  storage  capacity  of  more 
than  twice  that  in  Lake  Mead  will  be  possible  if  the  rock  is 
found  to  be  strong  enough  to  support  so  high  a  dam. 

In  any  case,  a  very  large  reservoir  here,  is  possible,  which 
would  keep  nio-t  of  the  sediment  out  of  Lake  Mead  for  a 
century  or  more.  Reservoirs  above  Lake  Mead  for  the  -pe- 
cilic  purpo-e  of  storing  sediment  are  under  consideration  on 
the  San  Juan  and  Little  Colorado  in  connection  with  the 
construction  of  the  Bridge  Canyon  Dam  and  the  develop- 
ment of  additional  irrigation  in  the  Colorado  River  water 
slieil.  It  therefore  appears  likely  that  additional  storage 
structures  will  soon  be  constructed  above  Lake  Mead  and 
that  the  estimate  of  10  percent  of  the  reservoir  capacity  tilled 
in  ."id  years  made  bv  the  original  planners  of  the  project  will 
not  be  far  from  the  actual  result. 

Il  i-  evident,  therefore,  that  the  life  of  the  Boulder  Canyon 
project  is  a-siired  for  centuries  to  come  and  that  the  benefits 
of  this  great  project  of  Southwest  will  be  felt  without 
illinium  i»n  for  as  long  as.  in  thi-  clay  of  rapidly  advancing 
science,  it  is  worthwhile  to  try  to  look  ahead.  • 
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Flame  Throwers 


versus 


WEEDS 


by  STANLEY  E.  JONES 
and  L.   B.   SHINN 

Tulare  Basin  District,  Calif.,  Region  II 
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No  "blowblack**  with  flame  thrower  gun.      Ben  Glaha  Photo. 


Peacetime  prospects  in  store  for  many  of  the  lethal  weapons 
of  World  War  II  appear  mighty  slim.  Doomed  to  a  future 
of  inactivity  under  a  cover  of  cosmoline  and  rust  inhibitors, 
many  a  weapon  that  helped  the  war  is  now  lying  idle  for  want 
of  a  peacetime  use. 

Take  the  Army  flame  thrower  for  instance.  Its  deadly 
prowess  in  the  recent  Pacific  campaign  will  be  vouched  for 
by  any  Marine  or  doughboy  who  personally  had  to  rout  out 
a  stubborn  enemy  from  pillbox  or  cave.  Its  influence  over 
enemy  resistance  is  unquestioned.  Adaptation  to  some 
worthwhile  peacetime  use  is  another  thing  entirely.  Sure — 
some  funster  was  seen  using  one  during  the  record  New  York 
City  snowstorm  last  Christmas  week,  but  it  is  extremely 
doubtful  that  the  United  States  Army  Flame  Thrower  M2-2 
will  replace  the  United  States  civilian  snow  shovel. 

When  the  Bureau  of  Keclamation  asked  the  United  States 
Army  Chemical  Warfare  Division  for  the  loan  of  two  flame 
throwers,  the  idea  was  not  snow,  but  weed,  eradication. 
The  spectacular  flame  thrower  had  been  a  challenge  to  weed 
control  men  since  it  was  first  issued  by  the  Army,  so  when 
the  opportunity  came  to  borrow  the  equipment,  ex-Marine 
and  Army  personnel  in  the  Bureau  staff  at  Bakersfield, 
Calif.,  lost  no  time  in  getting  experiments  under  way  to  test 
the  adaptability  of  the  flame  thrower  in  killing  weeds  on 
ditchbanks  and  around  works  inaccessible  to  conventional 
weed  burning  equipment. 

The  Buena  Vista  Water  Storage  District  of  Kern  County 
at  the  southern  end  of  California's  great  Central  Valley  af- 
forded a  good  place  to  test  the  flame  thrower  along  its  205 
miles  of  ditches.  While  not  a  recipient  of  Bureau  of  Recla- 
mation water,  the  Buena  Vista  water  storage  district  has 
always  been  cooperative  and  eager  to  aid  the  Bureau  in 
testing  any  promising  device  or  material  that  would  also  aid 
them  in  their  fight  against  weeds.  Weed  problems  of  the 
area  are  as  severe  as  that  of  any  district  in  the  West.  Canals 


and  ditches  are  choked  with  tules,  pond  weeds,  and  other 
water  weeds ;  their  banks  are  lined  with  smartweed,  willow, 
quack  grass  and  Johnson  grass. 

Although  many  methods  of  weed  control  are  now  used, 
and  the  discovery  of  more  and  more  efficient  chemicals  has 
increased  the  popularity  of  chemical  weed  control,  burning 
weeds  on  ditchbanks  still  has  its  place  under  some  conditions. 
Sportsmen  and  wildlife  conservationists  may  rest  assured 
that  particular  care  is  taken  to  prevent  injury  to  wildlife 
during  the  burning  process.  The  Bureau  of  Reclamation 
realizes  that  tall  weeds  and  shrubs  furnish  protection  and 
cover  to  wildlife,  but  in  view  of  the  narrowness  of  the  ditch- 
bank  area,  and  the  necessity  to  remove  weeds  from  drain  and 
canal  banks  in  order  to  operate  and  maintain  the  irrigation 
system  efficiently,  it  is  believed  that  those  who  understand 
both  the  menace  of  weeds  and  the  urgent  need  for  free-flowing 
irrigation  water  will  agree  that  weed-burning  along  ditch- 
banks  is  justifiable. 

Weed  burning  trials  with  the  flame  thrower  on  the  dis- 
trict's canals  were  made  with  the  following  purposes  in  mind : 

1.  To  determine  its  feasibility  as  an  eradicator  of  weeds 
common  to  ditch  banks  around  irrigation  structures  in  areas 
which  ordinarily  cannot  be  reached  by  conventional  weed- 
burners  and  heavy  equipment. 

2.  To  test  the  effectiveness  of  various  fuel  mixtures  in 
killing  and  retarding  weed  growth. 

3.  To  determine  costs  of  operation,  considering  the  degree 
of  burn,  the  area  covered,  and  the  relative  costs  of  fuel 
mixtures. 

4.  To   determine   modifications   and   improvements   that 
would  enhance  its  practicability  as  a  weed  eradicator  to  be 
used  by  the  Bureau  along  the  156  miles  of  the  Friant-Kern 
Canal. 

The  burning  trials  were  performed  under  variable  con- 
ditions using  several  different  fuel  mixtures.  First  used  was 
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ilic  Chemical  Warfare  Service's  formula  for  wartime  pur- 
— a  fuel  consisting  of  a  mix  of  ;5  gallons  of  100  octane 
inc.  1  gnllon  of  diesel  oil,  and  1  pound  of  napalm 
thickener  (a  glycerine-like  substance  of  high  cohesive  qual- 
ity) with  the  pressure  tank  charged  with  1,200  pounds  of 
nil  rogeii  per  square  inch.  The  burn,  using  this  fuel,  though 
sj>ectaeular  and  intense  in  initial  appearance,  was  far  from 
complete,  merely  charring  most  of  the  vegetation.  Close 
examination  of  willows,  for  example,  showed  little  more 
than  searing  of  the  outside  layers  of  the  stems  with  no 
permanent  damage  to  growth. 

Tlie   mn-r    -aii-factory   results   were  obtained   in   another 

t«--t   when  equal  parts  of  UK)  octane  gasoline  (2' j  gallons) 

were  used  wit  hone  pound  of  napalm  and  1,300  to  1,7<M>  pounds 

-ure  of  nitrogen  per  square  inch.    The  mixture  provided 

a  prolonged  burn  of  3  to  f>  minutes  which  rc.-ultcd  in  partial 

ruplcte  charring  of  the  more  resistant  woody  vegetation. 

In  an  attempt  in  determine  the  value  of  cheaper  fuels,  diesel 

oil  alone  HIM!  a  mix  of  diesel  and  crankcase  drainiiiL's  were 
u-ed.  In  both  case.-  the  initial  burn  appeared  intense  and 
enduring.  However,  an  examination  of  the  smoke-scarred 
woody  ti— ne«  after  the  trials  indicated  only  partial  de>t ruc- 
tion with  DO  complete  killing  effect. 
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gun    tn»untr<l    on       -|,i.,>     "-' 
t'hotiigraphrr,  Krginn  II. 
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Reduced    Orifice    Plate  (Brass) 


A  trial  using  2  gallons  of  72  octane  gasoline.  •_'  gallons  of 
diesel  oil  and  1  pound  of  napalm  at  l.t'loo  (()  1,700  pound- 
pressure  of  nitrogen  per  square  inch  was  made  on  vegetation 
growing  on  an  airplane  bomb  revetment  of  an  abandoned 
wartime  airfield.  This  vegetation  consisted  of  Bermuda 
1:1:1--.  Needle  grass  (Stipa  s|>ecies),  Crested  Wheat  gra— . 
Filaree,  Inkweed,  Cattle  Spinach  and  Russian  Thistle — ap- 
proximating the  vegetation  that  will  be  encountered  e\en- 
t  ually  on  the  slopes  of  the  Friant-Kern  Canal  along  its  south- 
ern route.  The  results  proved  fairly  -MI  i-faciory.  with  a 
partial  to  complete  burn  of  green  vegetation  and  destruction 
of  75  percent  of  the  seeds  of  annual  plants. 

From  the  foregoing,  the  reader  has  probably  formed  an 
idea  that  the  flame  thrower  is  a  fairly  lethal  weed  killer. 
IIo\\e\er.  there  art'  a  number  of  disadvantages  which  weigli 
heavily  against  lliis  equipment  coming  into  common  use  as  a 
wtcd  killer.  They  are: 

1.  The  fuel  supply  i-  too  limited.     Operating  pn— urcs  of 
1.:>OO  to   1.7OO  pound*  per  square  inch  expend  the  4  gallon 
fuel  supply  contained  in  the  tank  in  lc--  than   lo  -econd-. 
A-  a  re-ult,  too  much  of  the  operator'.-  time  must  be  -pent  in 
recharging  and  refueling  the  equipment. 

2.  TI inch  of  t  he  flame  i-di--i paled  upward.    The  greater 

pail  of  the  (lame,  traveling  70  to  '.Ml  feet  in  each  burst,  is  !..-( 
upward  and.  therefore,  is  not  effective  in  killing  \\ee.l-. 

8.  The  gun.  without  modification,  is  too  dangerous  to 
o|H'ralc.  Although  mechanical  operal  ion  is  >imple.  the  Maine 
thrown  i-  ihin^'erou-  in  untrained  hands,  neces-itat  ing  rigid 
safely  precaution-  and  limiting  it-  n-e  to  thoroughly  trained 
operator-. 

(  r  ..minimi  on  lattr  111 
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Reclamation  in  Switzerland 


Rapid  procedure  of  Switzerland's  reclamation  program.     Backgrounds-excavation  of  main  drainage  canal;  middle — tile  drainage;  fore- 
ground— cultivation  of  drained  land. 


by  DR.  H.  SCHILDKNECHT, 

Federal  Institute  of  Technology,  Zurich,  Switzerland 


Switzerland's  agricultural  productivity  is  limited  by 
nature,  since  half  of  the  total  area  of  the  country  is  unpro- 
ductive, consisting  of  woodland,  lakes,  glaciers,  and  rocky 
wastes. 

In  addition  to  this,  a  rather  great  part  of  the  agriculturally 
productive  land  is  situated  in  the  mountains  where  the  land 
is  used  primarily  in  an  extensive  way  as  pasture. 

With  this  the  case,  there  is  only  about  seven-tenths  of  an 
acre  of  fully  productive  land  for  each  person  in  Switzerland. 
Therefore,  it  is  understandable  that  under  normal  conditions, 
one-fourth  of  the  food  supply  requirements  of  the  Swiss 
population  must  be  covered  by  imports.  The  importation  of 
food  stuffs  in  peacetime  was  not  difficult.  But,  the  outbreak 
of  AVorld  War  II  altered  these  relations  fundamentally. 

Of  course,  great  supplies  of  food  were  stored  away  by  the 
government  and  private  individuals,  but  this  supply  would 
only  cover  the  needs  of  the  country  for  a  short  time. 

Because  of  the  unfortunate  military  collapse  in  France, 
Switzerland  became  completely  enclosed  by  the  powerful 


Axis  nations,  Germany  and  Italy.  The  Swiss  people,  with 
their  democratic  feeling,  rejected  with  utmost  clarity  the 
political  theories  of  their  neighbors.  The  political  relation- 
ship between  Switzerland  and  these  fascistic  states  became 
worse  and  worse. 

It  was  clear  that  from  no  side  was  help  to  be  expected  for 
the  alleviation  of  pressing  food  shortage  difficulties  in  the 
future. 

It  was  feared  much  more,  and  with  good  reason,  that  a  food 
shortage  in  Switzerland  might  be  utilized  by  both  of  her 
neighbors  in  order  to  effect  political  pressure. 

In  the  interests  of  the  preservation  of  independence  of  the 
country,  one  of  the  most  important  problems  was  to  make 
Switzerland  less  dependent  upon  imports  by  increasing  the 
agricultural  production  within  Swiss  territory. 

Agricultural  experts  calculated  that  under  the  establish- 
ment of  a  strictly  administered  rationing  system,  about 
1,250,000  acres  of  arable  land  were  necessary  in  order  to 
make  the  country  more  or  less  self-sufficient ;  and  at  the  be- 
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OLD     PROPERTY 


NEW      PROPERTY 


Typical  example  or  how  property  holding  within  a  Swiss  village  i*  improved  and  new-  settlements  are  created.      Shaded  areas  indicate  the 

consolidation  of  holdings  by  three  main  landowners. 


ginning  of  World  War  II  there  were  only  about  500,000  acres 
of  arable  land  in  Switzerland. 

The  first  step  was  to  plow  under  a  considerable  amount  of 
pasture  land.  It  was  not  the  intention  to  bring  about  too 
severe  a  reduction  of  pasture  land,  because  that  would  have 
had  a  serious  effect  on  cattle  breeding  and  dairy  production. 
The  only  possibility  of  creating  additional  arable  land  was 
through  reclamation,  by  which  new  land  was  gained  by  drain- 
age of  swamps,  irrigation,  and  clearing  of  not  too  profitable 
woodland.  And  in  addition  to  this,  it  was  also  nece— ary 
to  carry  out  these  project-  as  quickly  as  possible,  so  that  the 
land  could  be  mad*-  to  yield  in  the  shortest  time. 

The  foundation  for  the  realization  of  this  reclamation  pro- 
gram was  already  laid.  The  Federal  government  and  the 
cantonal  administrations  (comparable  to  State  government- 
in  the  U.  S.  A. — Kd.)  contained  a  well  organized  agricul- 
tural engineering  -crvio-. 

Reclamation  laws  had  already  been  passed  and  a  sufficient 
number  of  agricultural  engiiH-ers.  trained  in  theSwi  —  In-ti- 
tute  of  Technology.  -IO.K)  l.y. 

With  great  SJKHH!  tin-  m-ce— ary  drainage  canals  were  built 
ami  the  adjacent  land  «:i-  tile  'trained,  so  that  during  the 
•  >.nr-e  of  the  war  nearly  all  swamp-  di-ap|>eaivd  from  the 
landscape. 

In  -pile  of  the  rapid  |H-rforiuance  of  this  task,  attention 
was  given  to  can-fill  planning  and  construction.  With  the 
plioii  of  a  few  failure-,  which  were  caii-ed  by  abnormal 
-oil  properties  or  water  conditions,  this  work  continued  to 
full  -uccess.  These  drained  areas  are  today  among  the 
richest  farm  lands  of  the  country. 

Although  the  clearing  of  fores**  and  conditioning  of  such 
land  usually  lead  to  high  costs,  which  gave  reason  for  oppo- 
sition, a  far-reaching  clearing  program  was  carried  out,  in 
spite  of  all  obsta-  I.  - 


The  irrigation  of  irrigable  land  wa-  practiced  by  means  of 
overhead  sprinkling  equipment.  Through  the  realization  of 
this  reclamation  program,  it  was  possible  during  the  war  to 
convert  240,000  acres  of  previously  more  or  less  worthless 
land  into  good  farm  land. 

But  even  at  that,  the  work  of  the  agricultural  engineers 
had  not  yet  come  to  a  close.  There  was  a  possibility  of  in- 
creasing productivity  through  the  improvement  of  farming 
conditions.  The  main  drawback  to  intensive  farming  lay  in 
the  fragmentation  of  agricultural  property. 

Fragments  of  Property 

As  a  consequence  of  the  old  three-fallow  system  and  un- 
wise division  of  inherited  property,  the  farm  land  was  di- 
vided in  manv  farming  areas  of  Switzerland  into  numerous 
tiny  lots  of  unusual  and  irregular  shai>e.  .Wording  to  the 
agricultural  census  of  the  year  IW.t,  an  average  of  11  lots, 
each  with  an  average  surface  of  a  little  more  than  1  acre, 
was  the  share  of  each  farmer  in  Switzerland.  In  addition  to 
tin-  the  farmers  often  live  together  in  villages  and  their 
farm  land  is  situated  some  distance  from  their  homes.  Since 
there  is  a  lack  of  adequate  roadway-  the  farmer  is  obliged  to 
(To--  over  other  pro|x>rty  in  order  to  get  to  his  own  l»t-. 
These  right-  of  t  re-pass  are  a  cause  of  much  crop  damage. 

In  areas  with  cvc--i\e  fragmentation  of  pro|>crty  the 
utilization  of  farm  machinery  was  almost  impossible  and 
therefore  the  yield  and  the  profitability  of  the  land  was  way 
under  par. 

These  unfavorable  farming  condition-  could  only  U-  im- 
proved by  fundamental  change-  in  property  holdings.  The 
old  pro|M-rt\  boundaries  have  Ix-en  completely  altolished  and 
an  attempt  has  been  made  to  |M»rti«>n  out  to  each  farmer  the 
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Superintendent,    Garden   City  Agricultural  Experiment    Station,  Branch  of  Kansas  Agricultural  Experiment 
Station,  Cooperating  u-ith  United  States  Department  of  Agriculture,  Garden  City,  Kansas. 


/I  LTHOUGH  sorghum  seeding  time  was  still  a  few 
^/\[~  months  away,  several  inquiries  for  seed  supplies  were 
coming  across  my  desk  as  early  as  January  this  year,  as  well 
as  inquiries  regarding  certification  of  seed,  storage  problems, 
and  methods  of  irrigation.  This  off-season  activity  is  proof 
of  the  rapidly  growing  interest,  particularly,  among  opera- 
tors on  irrigated  farms,  in  the  already  immensely  important 
and  popular  sorghum  crop. 

All  classes  of  livestock  make  efficient  use  of  sorghums  in 
some  form,  which  in  turn  has  helped  create  a  demand  for 
sorghums  as  cash  grain,  as  well  as  a  feed  crop.  As  dry  feed 
or  silage,  sorghum  roughage  contributes  much  to  the  beef, 
dairy,  and  sheep  feeding  industries.  The  sorghum  grain 
when  fed  to  sheep,  cattle,  hogs,  and  poultry  is  about  equal  to 
corn  in  feeding  value. 


Sudan  grass,  also  a  sorghum,  has  proved  its  value  as  a 
pasture  and  hay  crop. 

The  sweet  (or  forage  type)  sorghums  can  be  grown  in  most 
of  the  States,  but  the  crop  as  a  whole  is  not  adapted  to  the 
higher  altitudes  of  the  western  Mountain  States  or  to  the 
cold  temperatures  of  the  New  England  and  northwestern 
States. 

Grain  sorghum  is  most  extensively  grown  in  the  South- 
west in  an  area  approximately  400  miles  wide  and  1,000  miles 
long.  This  region  lies  in  the  shape  of  an  oval  like  a  giant 
egg  upon  the  map,  reaching  soiithwestward  from  Southern 
Nebraska,  across  Kansas,  including  all  of  Oklahoma  and 
parts  of  eastern  Colorado,  Southwestern  Missouri,  North- 
eastern New  Mexico,  and  Texas.  This  area  includes  the 


i  - 
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Combine  maize  makes  harvesting  easier.      This  variety,  known  as  "Martin's  Combine  Maize"  raised  on  the  Salt  River  project,  can  be 

harvested  before  the  frosts.     Photo  by  Harry  W.  Myers,  Region  III. 
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panhandle  country  of  Oklahoma  and  Texas,  one  of  the  most 
important  grain  sorghum  area.-.  (Sec  map  on  inside  front 
cover.) 

Outside  this  oval,  except  for  certain  areas  in  Arizona  :m<l 
California,  sorghum  i-  chietly  i_rrown  for  silage.  l>uinllt>  forage 
or  syrup.  The  area  of  adaption,  however,  is  growing  larger 
as  a  result  of  an  intensive  selection  and  breeding  program. 
Grain  sorghums  were  first  grown  in  the  United  Stale-  in 
1874  when  tirown  and  white  Dnrra  were  introduced  to  Cali- 
fornia from  Kgypt.  Two  varieties  of  kafir  were  brought  into 
the  United  Stairs  in  1876  from  South  Africa.  In  18!):,  a 
selection  which  luid  IMH-II  grown  in  Oklahoma  under  the  name 
of  ''black  hulled  white  kafir  corn"  was  grown  in  Kansas  and 
became  the  progenitor  of  the  modern  hlack  hull  kafirs.  In 
1905.  a  new  kutir  later  known  as  "pink  kafir"  was  introduced 
from  Africa. 

Milo,  a  yellow-seeded,  highly  palatable  grain  type.  was  fii-st 
introduced  into  the  United  States  about  1880  and  was  first 
grown  in  South  Carolina  and  Georgia.  The  variety  probably 
came  from  Africa,  but  this  is  not  definitely  known.  Milo  was 
first  grown  in  the  <  Jreat  Plains  about  1890.  It  is  this  type  of 
sorghum  which  has  provided  much  of  the  parent  material 
for  the  improved  grain,  and  the  combine  grain  types  of 
sorghum  now  being  grown  in  the  Southwest. 

Sorghums  grow  In-st  when  the  weather  is  hot  and  an 
abundance  of  soil  moisture  is  present.  This  makes  it  a 
"natural"  for  the  irrigated  -ections  of  the  Southwest  with 
its  deep  rich  soils  and  high  summer  temperatures.  Under 
such  conditions  forage  sorghums,  such  as  the  Atlas  variety  in 
Kansas,  will  produce  15  to  20  tons  of  first  class  silage  per 
acre,  or  one  of  the  combine  milo  types  will  produce  75  to  100 
bushels  of  grain  JMT  acre. 

Dr.  L.  L.  Jones  and  hi-  son  Taylor  of  (iarden  City.  Kans.. 
store  upward-  -,f  L'.IMIO  tons  of  sorghum  ensilage  each  year, 
feeding  it  during  the  winter  to  their  herd  of  purebred  Here- 
ford and  .several  hundred  feedlot  steers.  This  is  only  one 
instance  of  it-  wide  u-e  a-  a  feed  crop  in  the  sorghum  In-lt. 

In  1944,  a  year-  of  above  average  rainfall  in  southwest 
Kan.-u-.  thoii-aiid-  (,f  iii-re-  of  summer-fallowed  land  on  which 
wheat  was  not  seeded  due  to  a  dry  fall,  were  seeded  to  \\V-t 
land  milo.  Yields  of  60  to  80  hu-hcl-  per  acre  were  not 
uncommon  and  J.  E.  Baldwin,  ditch  sii|>eriiitendent  for  the 
farmers'  ditch  company,  reported  an  actual  yield  of  120 
Ini-lieU  per  Hi-re  of  \Ve-tland  milo  on  his  farm  which  had 
U-en  drilled  in  lu-inch  rows  on  irrigated  alfalfa  ground. 

The  development  of  the  so-called  "combine  grain"  lypi- 
which  |»ermits  the  use  of  combines,  with  subsequent  den-ease 
in  labor  requirement-,  repre-ent-  a  considerable  advance  oxer 
the  former  tall  I.V|H-.  The-e  require  hurve-i  ing  with  a  corn 
hinder  and  a  great  deal  of  hand  lalmr.  This  reduction  in 
labor  and  harvesting  cost  ha-  IN-CII  the  main  reason  for  the 
rapid  innea-e  in  popularity  of  the  "rain  sorghums  of  the 
combine  tv|>c.  John  B.  Seiglinger  <>f  Oklahoma  \\a-tlielii-i 
of  the  plant  scientist-  to  hybridi/.e  and  obtain  a  dwarf  (or 
combine  t\|>c)  grain  sorghum.  Other  plant  bre<-ders  who 
have  contributed  to  the  industry  by  producing  new  and 
improved  -train-  of  rumbine  ly|>e  milo-  that  are  high  yield- 
ing, resistant  to  disease,  and  -tilF -talked  are  Kar|»er  and 
Quinby  of  Texas,  Swan.son,  Lowe,  ami  Coles,  of  Kansas,  and 
several  others. 


During  World  War  II.  industrial  needs  stimulated  by  a 

lack  of  import cil  raw  materials,  revealed  new  uses  for  the 
sorghum  grains,  as  a  substitute  for  tapioca,  in  the  manufac- 
ture of  industrial  alcohol,  corn  syrup,  and  several  types  of 
starches  extensively  used  for  industrial  purposes. 

Proof  of  the  expanding  demand  for  sorghum  grains  for 
industrial  purposes  is  the  announcement  by  a  corn  products 
refining  company,  of  its  plans  to  build  a  giant  sorghum  grain 
processing  plant  at  Corpus  Christ  i.  Tex.  The  plant  will 
produce  de.\lro-e.  starches,  and  high  protein  feed-.  It  will 
have  a  grind  capacity  of  20.000  bushels  per  day,  and  company 
officials  promise  to  have  the  plant  ready  for  processing  the 
I'.t-t*  crop.  Other  smaller  plants  are  springing  up  throughout 
the  grain  sorghum  belt. 

Sorghums  are  particularly  well  suited  to  areas  where  the 
amount  of  irrigation  water  is  limited,  as  maximum  yields 
can  be  produced  with  relatively  small  quantities  of  water. 
At  the  (iarden  City  Branch  Experiment  Station  where  tin- 
average  annual  rainfall  is  around  17  inches  it  has  Keen  found 
that  12  to  15  inches  of  irrigation  water  in  a  year  of  average 
rainfall  will  produce  maximum  yields.  Most  of  this  irrigat- 
ing can  be  done  during  the  winter  or  bet  ween  crops,  providing 
the  soil  is  sufficiently  deep  and  of  such  texture  that  it  will 
hold  large  quantities  of  water.  Sorghum  root-  usually  pene- 
trate 5  to  8  feet,  therefore  there  is  little  danger  of  los-  of 
irrigation  water  because  of  too  deep  penetration,  except  in 
shallow  soils. 

Sorghums  require  a  moist  warm  seedbed  for  U-st  germina- 
tion. Under  such  conditions,  irrigated  sorghums  require  6  to 
10  pounds  of  seed,  germinating  80  percent  or  higher.  A.  E. 
Lowe.  Agronomist  at  the  Garden  City  Experiment  Station, 
has  demonstrated  that  yields  of  grain  sorghums  can  be  in- 
creased up  to  75  percent  by  -ceding  in  rows  from  10  to  -Jl 
inches  apart  instead  of  the  conventional  42-inch  rows.  Un- 
less the  land  is  unusually  free  from  weeds,  planting  in  rows 
sufficiently  wide  enough  to  permit  cultivation  is  preferable  to 
-ceding  with  a  grain  drill  in  close  spaced  rows.  When  seeded 
in  rows  22  or  24  inches  apart,  the  system  will  also  permit 
corrugation  between  the  rows  for  irrigation  purposes.  Sugar 
beet  seeding  and  cultivating  equipment  is  ideally  suited  for 
planting  and  cultivating  the  combine  grain  varieties  when 
they  are  to  Ix-  irrigated. 

The  grain  must  be  well  dried  at  combining  time  if  heating 
in  storage  is  to  IN-  avoided.  Usually  115  percent  moisture  is 
considered  a  safe  level.  However,  if  the  crop  is  to  IN'  -old 
and  processed  immediately,  the  moisture  content  may  be 
somewhat  higher. 

The  high  yields  of  sorghum-  require  that  the  land  IN-  en- 
riched frequently  with  either  barnyard  manure:  commercial 
fertilizer:  by  the  turning  under  of  a  green  manure  crop,  or 
by  the  growing  of  alfalfa  or  other  legume  crop.  • 
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TOPOGRAPHY  and  Irrigation  Farming 

by  W.  W.  JOHNSTON,  Project-Development  Supervisor,  Columbia  Basin  Project,  Region  I 


Draftsman  Charles  E.  Yarwood 
put-  the  finishing  touches  on  "be- 
fore and  after"  scale  relief  mod- 
els at  right.  Map  below  shows 
in  detail  how  Columbia  Basin 
project  family-size  farms  are  laid 
out  to  conform  to  physical  fea- 
tures of  the  land.  A  natural 
drainage  gully  forms  a  boundary 
for  four  of  the  seven  farm  units, 
and  an  irrigation  canal  around 
the  base  of  the  steep  slope  in  the 
upper  left  corner  forms  a  bound- 
ary for  three  farm  units.  Other 
boundaries  are  determined  by 
suitable  farm  size  and  by  a 
county  road  running  entirely 
around  the  section,  thus  giving 
each  farm  direct  access  to  a  high- 
way. The  tongue-shaped  parcel 
of  land  near  Yarwood's  brush  and 
extending  toward  the  reader  rep- 
resents nonirrigable  land.  Photo 
by  H.  Wayne  Fuller,  Coulee  Dam. 
Drawing  by  several  Columbia 
Basin  employees. 


Irrigated  farms  served  by  one  headgate,  free  of  crossing 
roads  or  canals,  and  requiring  only  a  minimum  of  expensive 
flumes  and  other  structures — that  is  the  pattern  of  farm-unit 
lay-out  on  the  Columbia  Basin  project  of  Eastern 
Washington. 

The  Bureau  of  Reclamation  is  cooperating  with  land- 
owners in  the  project  area  to  avoid  many  of  the  difficulties 
which  new  settlers  on  other  projects  have  faced  because  of 
farm  lay-out  based  only  on  conventional  survey  lines. 

The  traditionally  rectangular  farm,  with  its  "forties"  and 
"eighties,"  is  well  adapted  to  irrigation  only  if  the  land  lies 
on  a  regular,  uniform  slope.  But  when  a  farm  includes  land 
on  each  side  of  a  draw,  for  example,  the  farmer  has  severe 
problems  of  water  distribution.  He  must  build  a  flume  or 
pipe  line  across  the  draw,  or  else  the  agency  supplying  water 
to  him  must  deliver  it  from  two  laterals  and  through  two 
headgates,  one  on  each  side.  Under  such  conditions,  trans- 
fer of  heads  of  water  from  one  field  to  another  is  difficult  and 
expensive. 

Over  a  long  period  of  years,  some  of  these  difficulties  have 
been  ironed  out  on  the  older  projects  through  a  gradual  proc- 
ess of  hind  purchase,  sale,  and  exchange  among  owners  who 
have  realized  the  advantages  of  farm  boundaries  based  on 
topography.  It  is  a  troublesome  process,  however,  once  the 
land  is  developed  and  producing  under  irrigation.  As  a 

(Continued  on  page  80) 
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THE  HOME 

with  a  future 


by   HELEN  NOYES, 

Extension  Economist  in  Home  Management, 
The  State  College  of  Washington 

That  bit  of  advice  about  a  better  mousetrap  still  makes 
sense.  And  out  in  the  Columbia  Basin  project  of  eastern 
Washington,  a  new  farm  home  often  is  a  friendly  snare  for 
women  who  "hope  to  have  something  like  it  some  day." 

One  farm  home,  in  particular,  is  of  exceptional  interest  to 
westerners  because  it  is  on  the  first  development  farm  of  the 
Columbia  Basin  irrigation  project  and  appeals  to  the  eye  of 
every  visitor. 

We,  of  the  State  College  of  Washington,  who  participated 
in  the  planning  of  the  Moses  Lake  development  farmhouse, 
believe  that  this  dwelling  has  many  distinctive  features  de- 
signed to  meet  the  needs  of  any  farm  family.  We  do  not  call 
it  tin-  perfect  farm  home  of  the  future.  Rather,  we  call  it 
the  home  with  a  future. 

Let  us  point  out  its  features  so  you  can  compare  it  with 
your  home  or  that  home'you  are  planning. 

The  Moses  Lake  development  farm  home^iras  planned  to 
be  built  in  sect  ions,  if  necessary.  This  would  permit  gradual 
expansion  in  keeping  with  a  family's  ability  to  invest  more 
in  a  dwelling  as  the  farm  becomes  more  productive. 

The  home  has  a  central  hallway  opening  into  every  room 
in  the  house,  thereby  keeping  family  tmHi<  from  streaming 
through  the  kitchen. 

There  is  a  special  place  for  doing  the  "dirty  work"  so  that 
the  kitchen  isn't  always  upset. 

EVERY  CONVENIENCE  BUILT  IN— Mr..  Krnnrtl.  Hampton  drm- 

oii-triilr.  ihr  uiltHnlugr*  of  u  32-inrh  mixing  table  at  the  MOM-*  l.;ik«- 

farm  home.     Oilier  Imilt-in  working  nparr  i-  38  inches  hiitli.      I'll.-- 

lograph  hr  Harold  !••--.  Rffion  I. 


The  front  door  is  placed  so  it  will  be  used  as  a  front  door. 
It  is  just  off  the  front  driveway — and  directly  facing  it.  The 
front  door  is  also  close  to  the  kitchen  to  make  it  easy  for  the 
homemaker  to  meet  callers. 

The  rear  door  opens  directly  onto  the  farm  court.  The 
house  has  ample  storage  space  for  convenient,  comfortable 
living. 

Just  as  important  as  these  features  of  good  farmhouse 
planning  is  the  location  of  the  dwelling  according  to  the  lay 
of  the  land,  the  direction  of  the  prevailing  winds,  and  the 
farm  buildings.  The  Moses  Lake  house  is  so  located  that 
the  prevailing  winds  blow  from  the  house  toward  the  farm 
buildings.  With  regard  to  the  lay  of  the  land,  the  house  is 
located  so  water  will  drain  away  from  it. 

The  home  itself  is  a  basic,  two-bedroom  house  with  a  full 
basement.  In  addition  to  the  bedrooms,  it  has  a  large  living 
room,  a  combined  kitchen  and  dining  area,  and  a  bath.  A 
coat  closet  is  near  the  front  door,  and  a  workclothes  closet 
is  right  by  the  rear  door.  The  main-floor  bath  is  also  near 
the  rear  door.  Each  bedroom  has  a  large  wardrobe  closet. 
The  house  has  a  linen  closet  at  the  end  of  the  central  hallway 
between  the  two  bedrooms. 

The  hallway  contains  much  of  the  home's  storage  space  and 
its  4-foot  width  allows  room  for  large  objects  to  be  carried 
through  it.  The  door  to  the  basement  is  also  in  the  hull  and 
so  is  the  clothes  dmte  which  empties  into  tin-  lanndn  -room 
in  the  basement. 

All  ••  Insets  are  designed  in  keeping  with  the  article-  to  be 
stored  and  there  is  a  proper  niche  for  everything  from  -hect- 
and  towels  to  brooms,  bedding,  and  school  books. 

The  U-type  kitchen  adjoins  the  dining  area,  but  is  out  of 
the  way.  in  case  the  family  wants  to  n-c  tin-  <lining  table  for 
-t inlying,  or  for  working  with  farm  accounts.  Kitchen 
built-in  features  provide  two  working  heights.  The  sink  is 
:',s  inche-  hij:h  and  the  mixing  table,  IVJ  inches.  A  built  in 
lapUmrd  permit-  the  housewife  to  sit  down  while  she  works. 
Mi-.  Kenneth  Hampton,  whose  ex-service  Im-band  operates 
the  farm  for  the  Muiean  of  Kcchimat  ion.  -ays  she  is  especially 
partial  (••  the  .".•_'  inch  working  height  of  the  mixing  table. 

Another  of  the  home's  favorite  features,  ns  fur  as  Mr-. 
Hampton  i-  ronrerned.  i-  the  arrangement  of  the  -taiioitnry 
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tubs  in  the  basement.  They  are  set  out  two  feet  from  the 
wall  and  permit  Mrs.  Hampton  to  work  on  any  side  or  at  any 
angle  she  choses.  Other  laundry  equipment  includes  a 
built-in  water  heater,  sorting  table,  built-in  shelves  for  sup- 
plies, and  adjustable  drying  lines.  The  laundry  also  is  used 
as  a  general  utility  room. 

A  fruit  room,  the  furnace,  and  a  shower-bath  are  also  in  the 
basement.  The  fruit  room  has  a  ventilator  and  ample  storage 
space.  Shelves  are  designed  to  hold  two  rows  each  of  pint 
and  quart  jars. 

To  see  the  house  certainly  is  a  welcome  sight  after  miles  of 
sagebrush.  It  is  difficult  to  believe  it  was  only  a  blueprint 
a  few  months  ago. 

The  planning  process  really  got  under  way  back  in  1946. 
That  was  when  the  Bureau  of  ^Reclamation  asked  the  Exten- 
sion Service  for  assistance  in  working  out  a  building  plan 
for  the  development  farm  home.  The  request,  naturally, 
was  warmly  received  because  it  fitted  in  with  our  rural  hous- 
ing program  and  offered  an  opportunity  to  help  demonstrate 
some  of  the  principles  of  good  farmhouse  planning,  especially 
to  the  people  moving  into  the  Columbia  Basin.  When  this 
project  is  fully  developed  it  will  have  more  than  16,000  farm 
homes. 

The  building  plan  for  the  Moses  Lake  home  represents  the 
combined  ideas  of  college  staff  members  at  the  State  College 
of  Washington  and  members  of  the  project  development  staff 
of  the  Bureau  of  Reclamation.  The  college  contribution  was 
made  by  a  housing  council  headed  by  Stanley  A.  Smith  of 
the  Department  of  Architectural  Engineering.  Other  de- 
partments of  the  college  represented  included  agricultural 
engineering,  mechanical  engineering,  home  economics,  and 
the  Extension  Service.  The  Extension  specialists  carried 
the  ball  back  and  forth  from  the  housing  council  to  the 
Bureau,  acting  in  our  usual  capacity  as  traveling  represen- 
tatives of  the  College.  And  although  the  round-trip  distance 
to  be  covered  was  some  280  miles,  only  3  or  4  months  were 
required  to  develop  the  plan. 

Scale  drawings  of  the  floor  plan  of  the  Moses  Lake  house 
are  shown  in  Extension  Circular  113,  which  is  available  from 
the  State  College  of  Washington  Extensr"  Service,  Pullman, 
Wash.  • 
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ROOM  FOR  EXPANSION  —  Above,  basement  plan  of  Moses  Lake 

Development  Farm  House,  and,  below,  floor  plan,  showing  the  nu- 

cleus of  a  modern  home  with  a  future.     From  Extension  Circular 

113  ,  the  State  College  of  Washington. 
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A  CORN  KING  in  wheat  country 


MODKKN  KAKMI.VF — On  the  Verhuge  farm,  corn  is  a  crop  thul 
li-inl-  it-i-ll  niniplrlely  lu  mechanization.  It  is  power-produced — 
from  seed-hed  prepurali«in  oil  through  listing,  cultivation,  trriili/.i- 
lion,  irrigation,  and  harvest.  Even  in  dry,  hoi  1947,  pan-  of  the 
field  of  K2234  while  hybrid  lir.it  100  Im-ln-l-  to  the  arre,  averaging 
around  66  bushel*.  Tlie  yellow  corn  was  nearly  a»  good. 


by  ROSE  S.  FLOREA 

Ol'T  in  the  greatest  whMt-prodocing  state  in  the  Union, 
a  Kansas  living  farmer  took  a  flyer  in  corn  and  struck 
il  rich. 

He  is  Bus  Verhage.  near  Downs  in  Osborne  County,  wlto 
first  became  it  member  of  the  100-Bushel-Club  in  194<>  with 
a  whopping  yield  of  102.71  bushel-  per  acre.  .lust  to  show 
that  it  wasn't  pure  lurk,  Mr.  Verhage  duplicated  the  l'M»- 
bushel-plus  yield  in  1947,  an  exireiuely  droughty  year. 

"Why  did  I  try  corn  in  this  dry,  wheat  country?''  asks 
Verhage.  "Well,  most  of  us  farmers  agree  that  tliis  good, 
rich  Ixittoiu  Iniul  like  mine  is  right  for  corn — if  we  can  just 
have  water  in  July  and  August.  With  the  Solomon  River 
near  my  field,  I  decided  to  take  a  try  at  supplying  the  moisture. 
And  In'sides," continued  Verhage.  "if  you've  got  water,  corn's 
the  better  bet  for  a  crop,  even  in  this  great  wheat  country." 

Irrigation,  phis prxxl cultivation,  i.-  awfully  good  insurance, 
the  way  this  Kansas  farmer  figures. 

Mr.  Verhagc  has  gone  strong  for  the  KlIMM-d0VeIoped 
white  hybrid  (K2234)  the  past  3  year-.  "You  know."  he 
remarked,  "white  corn  ha-  conn-  up  in  price  the  past  few 
yearn.  And  this  particular  variety  yields  as  well  as  any  !'*•• 
tried.  What's  more,  it  holds  its  car-  well  and  you  can  pick 
it  with  a  machine.  Home  of  the  yellow  varieties  drop  their 
ears.  In  fart,  I've  found  none  that  hold  the  ears  like  the 

Ka  n-a-  white." 

Verhage  ti-c-  (lower  machinery  in  listing;,  cultivating,  and 
picking  hi«  corn.  "I  cultivate  twice."  lie  explains.  "Like 
to  blank  lint  my  fields  early  in  the  spring:  then  split  the 
ride's  when  planting.  Of  course.  I  u-«-  a  -talk  cutter  and 
disk  U-fore  the  blank  listing.  I  don't  rake  and  burn  any 
stalks,  so  I  have  a  pretty  heavy  growth  lo  work  into  the  soil.'1 


To  irrigate  his  corn,  Verhage  uses  two  pumping  plant-. 
A  6-inch  pump  irrigates  a  :>l-acre  field  and  an  S-inch  pump 
furnishes  water  for  another  90-acre  tract. 

In  describing  his  equipment.  Verhajre  said:  "The  small 
|iiint|>  throws  about  l,3(Mt  gallons  a  minute;  the  larger  one 
2,000  a  minute.  I  usually  irrigate  twice.  It  amount-  to 
around  !.">  inches  of  water.  1  aim  to  start  the  water  at  lea-t 
a  week  I w fore  the  corn  shows  any  serious  need  of  moisture. 
That's  usually  before  the  middle  of  July — alxmt  the  time  it 
i-  ready  to  tassel." 

Not  only  does  this  successful  corn  grower  water  his  corn, 
hut  he  feeds  it.  too.  He  applies  a  '•'••'•  percent  ammonium 
nitrate  fertilizer  at  the  rate  of  !•_'."•  l.'.o  pounds  per  acre.  He 
puts  this  on  either  at  the  last  cultivation,  using  an  attachment 
on  his  cultivator,  or  adds  it  to  the  water  at  tasseling  time. 

Verhage.  expressed  complete  satisfaction  with  his  corn 
project  although  he  admitted  that  he  and  his  family  spent 
most  of  ~>  weeks  irrigating  to  produce  the  bmn|>cr  l!»4(i  corn 
crop.  The  average  annual  rainfall  for  that  area  is  only  20 
inches. 

"It  co-t  me  around  !•>."•  an  acre  to  irrigate  that  crop."  Ver- 
hage figured.  "Hut  you've  got  to  have  the  water  to  get  corn. 
Take  my  dryland  field  !  We  had  alMtut  tin  acres  farmed  by  a 
tenant.  It  didn't  do  so  well.  Sold  admit  half  of  it  for  silage 
at  eleven  bucks  |M-r  acre.  The  other  half  made  from  •_'(!  to 
40  bushel-..  Some  of  it  was  down  on  the  river  l>ottom  which 
now  and  then  gets  overflow  from  the  river." 

Since  Verhage  started  his  irrigation  project  in  1!W\  !."• 
other  farmers  in  that  vicinity  have  invested  in  pumping 
plants.  Two  \IMI-  :ii:o  this  group  produced  a  total  of  iiO.OUO 
bllsheU  of  corn.  Yerhaire  >aid  he'd  hate  to  guess  how  many 
liu-hel-  of  corn  thev  would  have  hud  around  Downs  without 
irrigation — lews  than  :>,0<)0  bushels,  maylte  not  even  -J.OOO. 
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Verhage  belongs  to  the  Kansas  Flying  Farmers  and  pilots 
his  own  small  plane.  Active  in  community  work,  he  is  presi- 
dent of  the  local  school  board,  and  participates  in  activities 
of  the  American  Legion  Post  and  Business  Men's  Club.  • 

Reprinted  from  The  Furrow,  January-February  1948  issue,  with  the 
kind  permission  of  the  author,  Rose  Florea,  and  the  publishers,  Deere 
&  Co.  of  Moline,  111. 

Irrigation  has  a  bright  future  in  Kansas  based  on  Mr. 
Yerhage's  experiences  as  described  in  the  article  "A  Corn 
King  in  Wheat  Country."  Mr.  Verhage's  farm  is  located  by 
the  North  Fork  of  the  Solomon  Kiver  about  8  miles  east  of 
the  lands  of  the  authorized  Kirwin,  Kans.,  irrigation  and 
flood  control  project.  The  reservoir  site  of  the  Kirwin  proj- 
ect is  located  at  the  village  of  Kirwin,  Kans..  in  southwestern 
Phillips  County.  The  project  lands  to  be  irrigated  are  in  the 
valley  of  the  North  Fork  of  the  Solomon  River  in  Phillips, 
Smith,  and  Osborne  Counties  between  Kirwin  and  Portis. 
Like  Mr.  Verhage's  land,  the  Kirwin  project  area  is  a  fertile 
valley  of  bottom  and  terrace  land  that  is  suitable  for  irriga- 
tion development.  It  can  be  expected  that  many  irrigators 
under  the  Kirwin  project  will  be  able  to  report  large  crop 
yields,  similar  to  those  of  Mr.  Verhage.  after  the  dam  and 
distribution  works  are  constructed  and  water  applied  to  the 
land.  Other  Kansas  irrigation  projects  now  authorized  as 
units  of  the  Missouri  River  Basin  project  also  will  make  pos- 
sible the  production  of  high  crop  yields  after  the  reservoirs 
and  distribution  systems  are  constructed  and  in  operation. 
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Flame  Throwers  versus  Weeds 

(Continued  from  jtage  64) 

4.  The  cost  is  too  high.  The  combined  cost  of  fuel  and 
nitrogen  gas  at  no  time  in  the  trials  fell  below  37  cents  per 
hundred  square  feet  of  area  burned,  even  when  free  crankcase 
drainings  were  used  as  fuel.  By  comparison,  many  conven- 
tional type  weed  burners  operate  at  a  cost  of  not  more  than  6 
cents  per  hundred  square  feet  of  area  burned. 

On  the  other  side  of  the  picture  there  are  a  number  of 
advantages  in  operation  of  the  flame  thrower  which  should 
not  be  overlooked : 

1.  It  is  portable.    The  equipment,  with  its  reach  of  70  to 
90  feet,  plus  its  portability,  can  perhaps  burn  areas  not  acces- 
sible to  heavy  weed  burning  apparatus. 

2.  It  is  durable.    No  time  was  lost  during  any  of  the  trials 
because  of  malfunction.    A  minimum  of  time  is  necessary 
for  adjustment,  lubrication,  and  other  maintenance  work. 


3.  There  is  no  danger  of  "blowback."  The  positive  fuel 
shut-off  valve  guarantees  cutting  off  the  fuel  as  soon  as 
pressure  is  released  from  the  pistol-grip  type  valve,  thus 
preventing  the  possibility  of  dangerous  "blowback"  of  the 
flame. 

Realizing  that  definite  possibilities  existed  in  the  gun 
itself,  the  Bureau  asked  the  Buena  Vista  Water  Storage  Dis- 
trict burning  crew  to  use  the  gun  assembly  attached  to  its  reg- 
ular diesel  oil  spray  rig  in  normal  burning  operations,  keep- 
ing a  record  of  fuel  consumption,  coverage,  range,  ease  of 
operation,  mechanical  stamina,  and  general  suitability  to 
canal  bank  burning  operations. 

The  burner  rig  in  use  by  the  District  had  been  operated 
with  an  ordinary  orchard-type  spray  gun.  Lack  of  a  suit- 
able cut-off  valve  had  resulted  in  destruction  of  three  rigs 
due  to  "blowback."  Introduction  of  the  flame  thrower  gun 
to  their  400  gallon  capacity  weed  burner  was  a  distinct  im- 
provement as  there  was  no  "blowback,"  the  fuel  cut-off  being 
positive  and  fast.  The  operator,  a  veteran  of  5  years  of  weed 
burning,  was  heard  to  remark  that  it  was  the  "best  dern 
burner"  he  had  ever  used.  Further  questioning,  however, 
brought  out  that  during  the  80  hours  of  operation  the  air 
compressor  could  not  maintain  adequate  pressures  for  effi- 
cient burning.  Operating  costs,  including  labor  and  fuel, 
were  much  higher  than  with  the  ordinary  sprayer  gun  as  it 
took  more  fuel  and  more  time  to  burn  a  specific  area.  It  was 
apparent  that  the  flame  thrower  gun  needed  to  be  modi- 
fied before  it  could  be  used  successfully  in  weed  burning 
operations. 

The  correction  was  made  by  placing  a  brass  ring  on  the 
external  face  of  the  original  orifice  thus  reducing  the  diam- 
eter from  five-sixteenths  to  seven  thirty-seconds  of  an  inch. 
With  this  modification,  the  gun  maintained  a  constant  pres- 
sure of  250  pounds  per  square  inch,  and  the  operating  range 
of  burning  was  increased  from  an  erratic  maximum  range  of 
35  feet  to  a  uniform  maximum  of  60  feet.  The  daily  fuel 
consumption  of  the  burning  rig,  using  the  modified  flame 
thrower  gun,  was  reduced  from  1,100  gallons  of  diesel  oil 
to  850  gallons  per  8-hour  day.  Savings  in  fuel  costs  per  day 
at  7  cents  per  gallon  for  diesel  oil  amounted  to  $17.50.  The 
increased  coverage  and  thoroughness  of  burn  because  of  the 
much  improved  range  permitted  more  rapid  and  economical 
coverage. 

Experience  with  the  gun  by  the  Buena  Vista  Water  Storage 
District  has  shown  the  need  for  an  additional  modification 
to  make  the  flame  thrower  gun  more  applicable  to  use  on  weed 
burning  equipment.  The  present  spring  is  so  strong  that  the 
operator's  hands  tire  quickly  while  holding  the  gun  in  open 
position  during  burning  operations.  It  is  recommended  that 
a  spring  of  less  strength  be  substituted  in  using  the  gun  with 
conventional  weed  burning  equipment. 

As  a  result  of  these  various  investigations,  an  Ex-Marine 
and  an  ex-doughboy  recommended  that  the  United  States 
Army  flame  thrower  continue  to  be  used  for  its  original  pur- 
pose of  destroying  the  enemy  in  caves  and  pillboxes,  but  they 
do  not  recommend  it  as  a  single  unit  for  destroying  weeds. 

However,  the  gun,  which  looks  like  an  Army  version  of 
Buck  Rogers'  weapon,  has  definite  possibilities — if  it  is  used 
along  with  conventional  weed  burning  equipment.  • 
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Two  of  the  Bureau's  engineers,  R.  F.  Blanks,  Chief  of        Aggregate  Reaction.'"     (See  last  month's  issue  of  the  Era.) 


the  Division  of  Research  and  Geology,  and  H.  S.  Meissner, 
Head,  Basic  Concrete  Research  Section  of  the  laboratories, 
were  recently  awarded  the  Thomas  Fitch  Rowland  Prize 
of  the  American  Society  of  Civil  Engineers  for  a  paper 
entitled  "Deterioration  of  Concrete  Dams  Due  to  Alkali- 


I ii  this  paper  they  describe  numerous  cases  where  cracking 
has  IP.  I-M  diagnosed  and  related  to  reaction  bet \<  ecu  cement 
and  aggregate.  Here  is  a  brief  resume  of  the  subject,  writ- 
ten especially  for  the  Reclamation  Era  by  one  of  the  prize 
winners. 


EXPANSIVE  CRACKING  IN  CONCRETE 


by  H.  S.  MEISSNER, 

Head,  Basic  Concrete  Research  Section,  Division  of  Research  and  Geology, 
Office  of  the  Chief  Engineer,  Denver,  Colo. 


Every  chemist,  or  cook,  knows  what  happens  when  the 
wrong  combination  is  made  of  the  right  ingredients,  or  the 
wrong  ingredients  are  put  together  in  the  right  combination. 

So  it  is  with  concrete.  The  photograph  in  the  upper  right- 
hand  corner  illustrates  what  is  known  as  "random- pat  tern" 
cracking  caused  by  too  much  expansion  in  concrete. 

The  condition  shown  was  due  to  the  wrong  combination — 
or  "incompatibility" — between  the  aggregate  (sand  and 
gravel)  and  the  cement  used.  Similar  cracking,  in  some  in- 
stances, has  been  related  to  unsoundness  in  the  cement,  or  in 
the  aggregate  itself.  In  all  such  ca-e-.  the  tell-tale  evidence 
has  been  the  "growing"  or  expansion  of  the  concrete. 

Fortunately,  only  a  small  proportion  of  manufactured  con- 
crete has  been  afflicted  with  this  trouble,  but  the  Bureau  of 
Reclamation  is  taking  steps  to  avoid  it  entirely  in  future 
work.  Engineers  in  the  laboratories  of  the  Chief  Engineer*! 
office  at  Denver.  Colo.,  are  studying  the  causes  of  such  de- 
terioration and  have  devised  methods  of  preventing  it. 

The  Bureau's  interest  in  this  question  arose  when.  •_'  years 
after  its  completion,  the  concrete  in  Parker  Dam  (on  the 
Colorado  River  between  Ari/.ona  and  California)  liegan  to 


crack.  Instruments  (known  as  expansion  meters)  were  at- 
tached to  the  concrete  and  established  conclusively  that  the 
concrete  was  swelling,  or  growing.  Although  this  growth 
was  slight,  it  was  sufficient  to  stretch  the  concrete's  non- 
growing,  dry,  outer  skin  and  crack  it. 

Before  this  condition  had  been  observed  at  Parker,  Mr. 
Thomas  E.  Stanton,  Materials  Engineer  for  the  California 
Department  of  Highways,  had  reported  a  case  of  expanding 
concrete,  which  he  ascribed  to  the  use  of  aggregates  which 
reacted  chemically  to  cement  with  a  high  alkali  content. 
Bureau  engineers  believed  his  findings  would  throw  light  on 
the  Parker  Dam  trouble  because  they  knew  the  cements  used 
in  that  structure  were  high  in  alkalies.  When  they  analv/cil 
the  slow  reaction  between  some  mineral  substances  in  the 
.•iL'L'regate  and  the  high-alkali  cement  used  in  the  concrete, 
they  found  that  this  was  the  cause  of  the  growing,  expanding, 
and  cracking  concrete. 

Mr.  Stanton  had  noticed  that  certain  stretches  of  a  con- 
crete road,  built  in  California,  were  cracking  and  buckling 
at  the  expansion  joints.  Not  all  of  the  highway  was  af- 
fected— only  those  portions  where  a  particular  brand  of 
cement  had  been  used  showed  this  condition.  The  saml  and 
irravel  for  all  the  highway — l-oth  good  and  bad  stretches — 
came  from  tlie  same  source. 

Therefore.  Mr.  Stanton  ruled  out  the  ai;L'reyate  as  the 
caii-c  of  the  trouble.  When  it  came  to  the  cement,  he  could 
not  be  critical  of  that  particular  brand  as  it  had  U-en  nse.l 
in  other  localities  with  other  aggregates  successfully.  There- 
fore, he  concluded  that  the  fault  lay  with  the  combination  of 
that  particular  airj-'i-cL-alc  and  thai  particular  cement. 
Incompatability  !  He  proved  it  by  making  mortal-  bar  -|»-n 
meiis  (sjiiiihir  to  photograph)  from  the  suspected  sand  ami 
cement.  He  cuivil  these  specimens  in  a  moist  condition 
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NOT  BUBBLE  GUM — A  concrete  core  showing  sodic-silica  jell  oozing  out 

of  expanding  concrete — the  result  of  reaction  between  alkali  in  cement 

and  reactive  aggregates.     At  right,  characteristic  random  pattern  cracking 

caused  by  expanding  concrete. 
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within  closed  metal  containers  and  found  that  after  a  short 
period  of  time,  sure  enough,  they  expanded.  In  comparing 
the  suspected  cement  with  other  brands,  Mr.  Stanton  found 
its  distinguishing  characteristic  to  be  a  high  content  of 
alkalies,  sodium  oxide  and  potassium  oxide.  And  when  the 
aggregate  was  studied,  it  was  found  that  it  contained  a  small 
amount  of  the  mineral,  opal,  which  was  chemically  reactive 
with  the  high-alkali  cement. 

Reaction  between  aggregate  and  cement  which  causes  ex- 
pansion in  concrete  is  now  one  of  the  major  research  prob- 
lems in  the  Bureau's  laboratories.  Aggregates  used  in  af- 
fected concrete  are  being  investigated.  Experiments  are 
made  on  various  pure  minerals  and  rock  types  used  as  aggre- 
gates. In  addition  to  the  ill-fated  opal,  acid  volcanic  rocks, 
silicate  glasses,  chalcedony,  tridymite,  and  some  phyllites 
have  been  identified  as  minerals  and  rocks  which  are  reac- 
tive to  alkali.  Experienced  technicians,  known  as  petrog- 
raphers,  can  recognize  these  minerals  easily,  and  now  make 
routine  examinations  of  all  prospective  sand  and  gravel  to  de- 
tect such  potential  troublemakers.  Bureau  technicians  also 
give  them  try-outs  in  various  combinations  with  high-alkali 
cement,  to  see  if  the  aggregates  can  make  the  grade  as  sound 
mortar  and  concrete,  or  whether  they  are  "expansionists." 

Ordinarily,  before  the  Parker  Dam  experience,  it  was  not 
customary  to  analyze  portland  cement  for  its  alkali  content. 
The  alkalies,  sodium  and  potassium  oxides,  were  considered 
as  minor  constituents.  If  alkali  was  present  in  cement,  the 
small  quantity  was  felt  to  be  insignificant.  However,  some 
of  the  brands  of  cement  used  in  Parker  Dam  were  found  to 
contain  up  to  1.42  percent  sodium  oxide.  This  is  now  recog- 
nized as  an  inordinate  quantity  and  the  Bureau  is  insisting 
that  cement  delivered  to  its  projects  (particularly  where  re- 
active materials  are  known  or  suspected  to  exist  in  the  aggre- 
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gates)  contain  no  more  than  0.60  percent  alkalies.  At  pres- 
ent, this  is  considered  the  irreducible  minimum. 

As  information  on  this  subject  has  accumulated,  it  has 
been  found  that  some  pozzolanic  materials,  added  to  the  con- 
crete mix,  will  reduce  or  prevent  the  expansion  between  re- 
active combinations  of  aggregate  and  cement.  Proof  of  the 
lasting  qualities  of  concrete  containing  such  materials  has 
been  found  in  the  ruins  of  certain  Roman  aqueducts. 

Present-day  engineers  marvel  at  the  fact  that  these  struc- 
tures were  not  made  of  masonry,  but  of  a  concrete  which  has 
withstood  centuries  of  use  and  abuse.  The  secret  of  their 
success  seems  to  lie  in  the  use  of  pozzolans — fine  active  silice- 
ous materials.  In  the  case  of  the  ancient  Roman  concrete 
mixers,  they  used  ash  from  the  lava  flow  of  volcanos.  (Edi- 
tor's note :  An  extremely  reliable  source  informs  us  that  the 
word  "pozzolanic"  has  several  spellings,  due  to  its  evolution 
through  various  Italian,  German,  French  and  English  trans- 
lations. The  word  is  derived  from  the  name  of  the  town  of 
Pozzoli,  Italy,  where  Vesuvius-erupted  pozzolanic  materials 
presumably  originated.) 

Pumicite,  calcined  (burned)  shale  or  clay,  and  fly  ash 
(from  burning  pulverized  coal)  are  other  pozzolans  which 
work  in  compatible  combination  with  the  lime  in  portland 
cement,  giving  the  concrete  added  strength.  A  calcined 
diatomaceous  (finely  powdered)  shale  is  now  being  used  in 
the  concrete  for  Davis  Dam,  which  is  being  built  upstream 
from  Parker  Dam.  At  the  Davis  site,  unfortunately,  the 
aggregates  available  for  concrete  work  contain  reactive 
aggregates. 

Who  knows?  Perhaps  the  pozzolanic  materials  used  in 
the  Davis  Dam  structure  will  make  the  concrete  as  impervious 
to  time  as  the  Roman  aqueducts.  • 
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Reclamation  in  Switzerland 

(CofKinurd/rom  p««r  M 

total  amount  of  his  previous  property  holding  in  one  single 
lot.  New  settlements  liave  been  created  by  buying  up  a  large 
number  of  small  parcels  of  land.  Tin-  ne.-t — ary  homes  and 
farm  building-  for  family-sixed  holdings  have  Ix-en  huilt.  It 
i-  dear  ID...  that  with  tin-  rcdistribut ion  of  land  a  network 
of  roadways  had  to  IK-  planned.  -i>  thai  each  farmer  could  get 
to  his  land  directly. 

The  best  proof  for  the  necessity  of  this  concentration  of 
property  i-  the  fa«-l  thill  the  farmers  never  wish  to  return  to 
i he  nld  conditions,  when  they  see  the  advantages  of  the  new 
system  in  increased  output. 

The  benefit  of  such  a  consolidation  lies  in  the  fact  that  the 
fanner  is  al>le  to  save  time  ami  to  u-c  farm  machinery.  Dur- 
ing the  war  more  than  .'100,000  acres  of  land  were  improved 
through  reparcelment.  and  an  increase  of  food  production 
was  the  result. 

Simplified  Laws  Aided  Program 

In  order  to  expedite  the  complete  reclamation  program  the 
previous  reclamation  laws  were  amended  and  simplified. 
The.  original  basic  reclamation  law  specified  that  reclama- 
tion of  land  can  l>e  effected  only  if  two-thirds  of  the  property 
holders,  representing  at  least  half  of  the  total  area  of  the 
reclamation  district,  consented. 

Several  cantons  improved  this  law  so  that  only  ;i  one-half 
majority  of  the  projH-rty  holder-  was  sufficient  for  reclama- 
tion procedures  to  iM'gin.  Kven  if  the  prescrilied  majority 
of  property  holders  did  not  coii.-ent.  it  was  in  the  power  of 
Federal  or  cantonal  legislature  to  decree  that  reclamation 
take  place.  But  this  last  prerogat  i  ve  was  never  exercised,  be- 
cause the  nece-sity  of  reclamation  was  olivious  in  it-elf. 

Unrestricted  fulfilment  of  this  program  was  made  |>ossible 
due  to  the  fact  that  the  customary  appeal  to  the  courts  was  de- 
nied. All  legal  cases  were  brought  before  special  com- 
missions of  appi-al. 

The  planning  was  done  by  agricultural  engineering  offices 
of  the  cantons  and  by  private  agricultural  engineers.  The 
reclamation  office  of  the  Federal  government  had  the  single 
obligation  of  approving  proposed  projects  and  of  auditing 
the  accounts.  Through  an  i-xteiiMveslandardi/.ation  of  phi  li- 
ning, the  final  approval  of  the  project  was  greatly  simplified 
and  speeded  up. 

In  spite  of  the  shortages  in  labor  and  material,  reclama- 
tion work  proceeded  with  little  delay.  Since  a  great  part  of 
the  Swiss  workingmen  wen*  in  military  service,  there  were 
considerable  difficulties  in  obtaining  a  labor  force.  This 
state  of  affairs  was  overcome  by  granting  leaves  of  absence 
for  reclamation  workers,  by  the  introduction  of  a  labor  draft. 
and  the  institution  of  additional  com|>ensatioiis  for  the 
workers. 

Thanks  to  a  well  functioning  rationing  system  for  coal  and 
other  fuels,  and  the  priority  iriven  to  reclamation  work,  clay 
and  cement  tile.a-  well  a-  fuel  fur  the  const  met  ion  machinery 
were  made  available  in  -pile  of  their  -hortage. 

Since  the  reclamation  program  was  considered  to  Iw  one 
of  the  most  important  factors  of  national  defense,  the  Federal 


government  and  the  canton-  granted  -uh-tani  ial  subsidies. 
These  contributions  did  not  have  to  be  paid  back.  The  siib- 
sidies  of  the  Federal  government  ranged  from  '•>«  to  50 
percent  <  if  the  total  costs,  accord  ing  to  the  type  of  redamat  ion. 

In  cantons,  which  could  not  sufficiently  finance  such  under- 
takings, subsidies  were  raised  to  the  level  of  6<t  percent. 
Only  after  the  canton  had  granted  a  -uh-idy.  could  the 
Federal  government  grant  an  additional  subsidy.  The  sub- 
sidies of  the  cantons  varied  from  \'>  to  40  percent.  It  i- 
e-timaied  therefore,  that  an  average  of  two-thirds  of  the 
construction  costs  \\a-  paid  for  by  public  funds. 

Furthermore  the  whole  hanking  system  lightened  the  load 
of  the  reclamation  districts  by  granting  loans  at  a  very  low- 
interest  rate.    In  order  to  reduce  the  burden  of  interest,  part 
payment.-  were  made  on  the  -ub-idie-  by  the  Federal  govern- 
ment and  the  canton-. 

The  cost-  of  reclamation  work  were  relatively  great,  since 
a  high  standard  was  maintained  in  all  planning  and  con- 
-I  ruction.  Sirixx  iii/rii-iiltiiriil  i  IK/'IIK  t  i:«  <iiul  fa  rim  /•*•  tn/i,  tin  r 
are  cinn-iiK  <  il  that  Itiiuj  ,  nil ii i  (i IK  i  ninl  loir  niiiinti  mi nn 

of  rci-liiiinitioii  intrkx.  particularly  that  of  til>  <1i-nii«i<i- .  <-<m 
onl  n  lif  iitfuiiinl  if  the  projects  are  rm  ri-il  out  <;u'<  ///////  ni,,l 
built  /Hi nun, tiitly.  The  average  costs  of  tile-drainage,  in- 
clusive of  canals,  was  330  dollars  per  acre:  and  for  overhead 
sprinkling  systems  170  dollars  per  acre. 

The  total  cost  of  the  entire  reclamation  program  during 
World  War  II  came  to  approximately  13M  million  dollar-. 
One  can  gain  a  better  conception  of  the  magnitude  of  the 
program  by  referring  to  the  statistics  given  below: 

Cost  per  capita  nf  the  Swiss  population $32 

Cost  IHM-  capita  of  the  agricultural  population ..  159 

Cost  per  acre  of  total  agriculturally  productive  land.-        —        28 

The  cultivation  of  this  reclaimed  land  was  given  the  utmo-t 
attention.  A  law  stipulated  that  any  private  business  with 
50  or  more  laliorers  or  office  workers  would  IK-  resjxmsible  for 
cultivating  land.  The  businesses  joined  together  in  farming 
associations,  headed  by  agricultural  exjH'rts.  and  had  to 
finance  (he  cultivation  of  newly  reclaimed  land. 

Competition  Helped  Production 

Competition  between  the  different  farming  associations 
-prang  up  liecaiisc  a  part  of  the  food  produced  was  turned 
over  to  the  workers  of  the  busine-s  enterprises  in  addition  to 

their  normal  food  ration.  Hecau f  this  added  incentive. 

greater  yields  were  the  natural  result. 

At  the  end  of  World  War  II  I  he  reclaimed  land  could  !*• 
turned  over  to  the  original  owner-  in  excellent  condition, 
thoroughly  worked  and  well  fertili/.ed. 

There  was  another  law  by  which  the  young  |>eop|e  of  the 
cilie-  were  to  work  on  the  farm-  for  a  -liort  period  each  year. 
This  had  good  rc-ull-  in  that  the  city  |N>pulation  gained  a 
better  under-landing  of  agriculture  in  general  and  recla- 
mation ill  particular. 

The  Swi—  reclamation  program  during  World  War  II  is  a 
good  example  of  how  the  farmer  and  agricultural  engineer 
can  work  together  to  make  a  country  quite  self-supporting, 
even  when  faced  by  advcix-  agricultural  conditions.  • 
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THE  RECLAMATION  ERA 


The  Water 

Goes 
Underground 

by  W.  H.  FARMER 

Yakima  Project,  Wash.,  Region  I 


Alvin  Brandt  regulating  a  valve  on  an  underground  pipeline  at  a  stilling  basin  on 
the  Garrett  Sehilperoot  farm  5  miles  north  of  Sunnyside,  Wash.    Photo  by  Stanley 

Rasmussen,  Region  I. 


Gone  are  many  of  the  wasteful  water  distribution  methods 
of  the  early  pioneer  when  water  was  plentiful. 

In  the  Yakima  Valley  in  the  State  of  Washington,  the 
open  ditch  is  becoming  a  tiling  of  the  past  along  with  the 
horse  and  buggy  and  the  Model  T  Ford.  It  is  now  estimated 
that  six  out  of  every  ten  irrigated  farms  in  this  highly 
diversified  crop-producing  area  have  some  pipeline  deliveries 
for  their  irrigation  systems  and,  in  some  cases,  the  entire 
system  is  under  pipe. 

The  shift  from  open  ditches  to  pipelines  on  farms  has 
been  taking  place  at  an  ever-increasing  rate.  Reasons  for  this 
change  are  many.  The  principal  advantage  gained  is  that 
several  thousand  feet  of  winding  open  ditches  are  eliminated 
on  the  average  60-acre  farm  by  the  use  of  underground  pipe- 
line. Also  efficient  use  can  be  made  of  modern  machinery 
because  fields  are  not  cut  up  into  short  runs  by  ditches. 
Furthermore,  the  yearly  maintenance  of  open  ditches  is 
eliminated  and  ditchbank  weeds  are  no  longer  a  problem. 
Water  transportation  wastes  are  reduced  to  a  minimum  and 
the  water  is  under  control  at  all  times.  The  cost  of  water 
and  labor  are  both  materially  reduced. 

Most  underground  pipelines  in  the  valley  are  made  of  con- 
crete. The  method  of  installing  the  pipe  is  extremely  im- 
portant to  the  permanence  of  any  line.  A  cover  of  at  least  18 
inches  of  soil  over  the  pipe  is  necessary  to  prevent  frost 
damage  in  the  Yakima  Valley  area  and  to  avoid  breakage  by 
cultivation  machinery.  In  areas  where  the  climatic  conditions 
are  more  severe,  pipelines  are  installed  at  a  greater  depth, 
ruder  usual  conditions  a  properly  installed  pipeline  is  per- 
mancnt.  Tests  by  the  Bureau  of  Standards  have  shown  that 
there  are  no  areas  here  where  there  is  alkali  of  sufficiently 
harmful  quality  or  high  concentration  to  injure  good  concrete 
pipe. 


Very  careful  attention  is  given  to  the  grade  on  which  a 
pipeline  is  installed.  This  is  a  point  quite  often  missed  by 
farmers  attempting  to  install  their  own  lines  on  too  flat  a 
grade.  Most  engineers  and  irrigation  specialists  on  pipeline 
layouts  first  determine  .the  grade  or  fall  available,  so  they 
can  properly  determine  the  size  of  pipe  necessary  for  deliver- 
ing water  to  a  given  acreage.  Valley  streams  carry  some 
sediment  material  so  water  traveling  at  a  rate  of  less  than  two 
feet  per  second  will  usually  deposit  silt  and  sand  in  low  spots 
'along  the  pipeline,  thus  reducing  the  carrying  capacity. 
Sharp  breaks  in  the  line  grade  are  avoided  wherever  possible 
to  prevent  siltation  and  ti'apped  air  pockets.  In  traversing 
undulating  topography,  the  pipeline  is  placed  on  a  uniform 
grade. 

Where  sediment  is  a  problem,  a  settling  basin  is  installed  at 
the  intake  of  the  pipeline.  Weeds  and  other  debris  are 
eliminated  by  a  trash  rack  and  weed  screens  at  the  intake. 
An  air  vent  is  installed  at  the  first  joint  below  the  intake  to 
free  air  trapped  by  the  water  as  it  rushes  into  the  pipeline. 

The  proper  size  of  pipe  to  use  is  determined  from  the 
accompanying  chart.  For  example,  run  a  straight  edge  from 
the  figure  6.5  in  the  first  column,  showing  the  grade  or  fall 
per  1,000  feet  of  lineal  distance,  to  the  figure  1  in  the  third 
column  showing  the  per-second  flow  required.  Then  the 
fourth  column  on  the  graph  shows  the  diameter  of  the  pipe 
should  lie  8  inches  and  the  second  column  shows  that  the 
velocity  of  flow  in  the  pipeline  would  be  3  feet  per  second. 
By  shifting  the  straight  edge  downward  to  the  6  inch  diame- 
ter pipe,  it  is  apparent  that  only  one-half  of  the  required 
quantity  of  water  would  be  obtained  with  the  same  fall  of 
6.5  feet  per  1000  feet.  (See  chart  on  next  page.) 

Experience  has  taught  the  farmer  and  the  commercial  pipe 
layer  to  do  the  following  in  laying  pipelines. 
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FLOW  Of   WATER 

IN 
MACHINE  TAMPED  CONCRETE  PIPE 

g    ***«i*d*"*  H  > 

rf  -  P.—   &••  *i  Inch** 

»4.*l  Ft   P..-  >OOOFt 


UM  •  - 1  r  .1 1 J 1 1  t-d«r  to  figure  the  proper  size  of  pipe.     Chart  prepared 
fry    Engineering  Department  of  Oregon  State  College. 

•  He  digs  the  trench  wide  enough  in  the  bottom  to  work 
in.    This  means  a  trench  bottom  width  of  at  least  24  inches 
when  installing  an  8-inch  pipe. 

•  He  carefully  tini>hcs  tin-  bottom  of  the  trench  to  grade 
so  the  pipeline  will  be  firm  and,  therefore,  no  settling  will 
take  place  later. 

•  Hi    lays  concrete  pipe  in  a  moist  trench,  but  not  in 
standing  water. 

•  He  gets  a  high  strength  quirk-salting  cement  and  mixes 
a  mortar  of  one  part  of  cement  lot  wo  parts  sand. 

•  He  covers  the  collars  with  moist  earth  immediately 
after  construct  in"  them.    If  the  earth  is  flour-like  or  dry,  he 
places  a  strip  of  cement  sacking  paper  over  the  fresh  collars 
before  covering  them. 

•  He  leaves  3  to  4  inches  of  earth  over  the  pi|>c  at  least 
48  hours  liefore  completely  backfilling  the  line. 

•  He  never  tests  the  line  by  running  water  through  it 
until  after  it  has  been  completely  backfilled.    Usually  when 
a  head  of  water  is  run  thrmigh  u  concrete  pi|>clinc  that  is 
laying  uncovered,  the  sudden  temperature  change  causes  a 
contraction  and  re-ult-  in  cracked  collars  or  pipe. 

Excessive  internal  pressure  i*  often  the  cause  of  fracture 
in  steel,  wood,  plastic  OOafKMitioB,  and  concrete  pipe. 
Where  excessive  pressure  is  likely,  the  proposed  line  is  sur- 
veyed, and  the  hydraulic  pressure  is  determined  before  ob- 
taining the  pipe.  The  corn,  i  -i/e  and  the  shell  thii-knc-- 
or  reinforcement  for  the  line  can  then  l*>  determined,  and 
the  system  properly  designed.  Whore  a  pipe  line  is  in- 
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stalled  through  swales  or  valleys,  thus  effecting  an  inverted 
siphon,  the  proper  placement  of  air  vents  has  been  found  to 
be  necessary.  Two  types  of  vents,  the  standpipe  and  the 
automatic  valve  are  used  in  the  Yakima  Valley.  The 
standpipe  is  one  size  smaller  than  the  pipe  line  and  ex- 
tends vertically  to  a  sufficient  height  to  carry  the  static  head 
in  the  pipe  at  that  point.  Where  the  pressure  is  great 
enough  to  make  the  standpipe  impractical,  an  automatic 
valve  is  installed.  Air  vents  are  al-n  in-i  ailed  to  reduce  the 
harmful  effects  of  water  hammer  or  surge  in  the  lines  when 
the  flow  is  suddenly  retarded  by  control  valves. 

Risers  and  valves  are  installed  along  the  pipe  line  for 
water  deliveries  to  fields.  These  valves  serve  from  one  to 
several  corrugations,  furrows,  or  borders,  depending  upon 
their  size  and  make.  Where  deliveries  are  made  from  pipe 
lines  running  down  steep  slopes,  other  valves  are  often  in- 
stalled within  the  pipe  line  to  equalize  pressure  and  allow 
for  equal  water  distribution  to  each  row. 

Drain  and  flushing  valves  are  always  installed  at  the  end 
of  the  pipe  line  and  usually  at  the  bottom  of  large  swale-  in 
remove  sediment  at  intervals  during  the  irrigation  season, 
and  to  make  certain  that  no  water  remains  in  the  lines  <>\.T 
winter. 

Costs  of  farm  pipe-line  installations  average  $30  to  $40 
per  acre,  but  may  vary  considerably  from  those  figures,  de- 
pending upon  topography,  pressure  heads,  size  and  shape  of 
fields,  the  number  of  water-control  devices,  and  irrigation 
methods  required. 

It  should  be  made  clear  at  this  point  that  some  valley  land 
does  not  have  sufficient  slope  to  install  pipe  lines  unless 
booster  pumps  are  used.  Where  gradients  are  too  flat  for 
pipe  lines,  but  not  flat  enough  to  prevent  erosion  in  open 
ditches,  flumes  may  be  installed. 

Irrigation  fanners  are  receiving  technical  assistance  in 
their  pipe-line  lay-outs  from  the  State  Extension  Service, 
the  Bureau  of  Reclamation,  the  Soil  Conservation"  Service, 
and  pipe  manufacturers  in  the  Yakima  Valley.  • 

(The  writer  thank*  Mr.  E.  Ellis  Cummins  of  the  Yakima 
Cement  Products  Company  for  the  assistance  given  him  in 
fhr  preparation  of  this  article.) 

LKTTERS  (continued  from  fHige  2  of  cover) 

those  <Iays.  I  picked  up  a  conversation  with  Hie  engineer  In  charge, 
llf  ~aid  that  line  lo  failure  of  their  ditch  digging  machine  he  had  to  lay 

off  several  men  the  day  before.    Further Vernation  revealed  that  this 

particular  engineer  hns  taken  no  annual  leave  for  more  than  '_'  ye.n-» 
An  employee,  more  Interested  in  the  work  he  was  doing,  than  his 
personal  pleasure  ami  nvreatlon.  I  thought  this  wonderful  in  times 
like  i 

ljil>orcrs  are  slowing  up  ami  doing  less  and  demanding  more  and 
more  through   their   lender...  ...   If  all  of  the  |>eop|e  In   this  grand 

country  of  ours  would  Just  work  with  determination  of  purpose,  self 
discipline,  and  efficiency,  so  evident  In  yonr  men  working  on  that  Olla 
project,  these  times  would  not  lx>  ax  hard  as  they  are. 

Mr  Collenon.  I  .J  •'  I  there  answered  all  of  our  i|iiestlons  alxnit  the 
project,  mid  then  some.  UN  did  also  the  two  tirls  In  the  office.  Kvcn 
the  watchman  at  the  gale  was  friendly  and  helpful  as  a  man  could  !»• 
We  have  seen  so  many  who  weren't 

The  (H'aple  of  this  country  should  he  congratulated  for  hating  MI.  h 
nice  fellows  [performing  this  service,  setting  such  a  gix«l  example,  that 
others  could  follow  If  they  would 

t'oiivcrsation  wan  bad  with  n  couple  of  old  fellows  who  were  Irri- 
gating. The  land  was  no  level,  they  seldom  hail  to  use  their  idiovel. 
My  little  IM.I.  :t  years  old.  could  Irrigate  that  land. 

HlncerelA  >„.!,-.  HABOLD  Lm*. 

Thank  you.  Mr.  Linn.— Kd. 

(Mar*  l*tt*rt  on  fmgf  It} 
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Irrigation  in  Sub-Humid  Areas 

Crop  results  on  the  W.  C.  Austin  project  in  western  Okla- 
homa are  being  watched  closely  as  a  guide  to  the  future  de- 
velopment of  irrigatiton  in  subhumid  areas.  Some  crops  have 
been  irrigated  with  water  from  the  Altus  reservoir  in  1946 
and  1947.  The  rainfall  in  those  years  was  24  and  26  inches, 
respectively.  The  benefits  in  increased  income  from  irriga- 
tion are  shown  by  the  following  table  : 

Average  Gross  Crop  Income  Per  Acre 

191,6  191,7 

Irrigated  land  __  _  $130.  72    $105. 84 

Nonirrigated  land 22. 09        43. 86 

Increase  due  to  irrigation 108. 63        61.  48 

The  year  1946  demonstrated  the  advantages  of  irrigation 
with  poor  rainfall  distribution.  The  1947  season  was  more 
favorable  for  dry  land  farming.  Nevertheless,  irrigation 
increased  the  average  crop  value  $61.48  per  acre. 

The  results  to  date  indicate  that  during  most  years  the 
application  of  irrigation  will  create  increased  crop  yields  and 
income,  and  stabilize  the  farm  economy  of  a  project  where 
rainfall  may  be  slightly  over  20  inches. 

Bids  Received  for  Hungry  Horse — Biggest  Postwar  Job 

April  1  was  scheduled  as  the  opening  date  for  bids  on 
Hungry  Horse  Dam  (see  February  1947  RECLAMATION  ERA), 
fourth  largest  concrete  dam  in  the  world,  and  the  Bureau  of 
Reclamation's  largest  single  construction  job  since  the  war. 
The  dam  will  be  located  on  the  South  Fork  of  the  Flathead 
River,  9  miles  southeast  of  Columbia  Falls,  Montana. 

The  dam  is  designed  to  provide  hydroelectric  power,  flood 
control,  irrigation  water  for  lands  in  Western  Montana,  and 
stream  regulation  for  the  Columbia  River  which  will  increase 
firm  capacities  of  existing  Columbia  River  plants. 

Specifications  call  for  the  construction  of  a  concrete  arch 
dam  approximately  520  feet  above  foundation,  2,115  feet  long, 
with  an  arch  radius  of  1,200  feet,  Approximately  3  million 
cubic  yards  of  concrete  will  be  used  in  the  dam  and  appur- 
tenant structures. 

Other  features  of  the  project  include  a  power  plant  with  a 
300,000  kilowatt  capacity,  a  30- foot  roadway  across  the  top 
of  the  dam,  and  a  glory-hole  spillway  with  a  tunnel  24.5  feet 
in  diameter  through  which  will  pass  a  flow  of  53,000  cubit- 
feet  of  water  per  second. 

Peak  employment  is  estimated  to  be  between  3,000  and 
l.oiiO  workmen  with  an  average  monthly  pay  roll  of  $600,000. 

Power  Program  Pushed 

The  revised  Reclamation  construction  schedules  provide 
for  an  increase  of  almost  3,000,000  kilowatts  or  4,000,000 
horsepower  generating  capacity  in  the  West  by  June  30, 1953. 

All  of  this  power  would  be  hydroelectric  with  the  possible 
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exception  of  a  small  steam  generating  plant  with  a  proposed 
installed  capacity  of  160,000  kilowatts  in  the  Central  Valley 
project.  These  proposed  developments  would  not  only  rap- 
idly advance  western  river-basin  development  by  using  water 
now  being  wasted,  but  would  also  relieve  the  pressure  on 
critically  short  fuel  stocks  through  the  substitution  of  hydro- 
electric power.  In  addition  to  these  power  developments  the 
Bureau  also  hopes  to  provide  new  and  supplemental  irriga- 
tion water  for  an  additional  4,000,000  acres  of  land  by  late 
1953  or  early  1954. 

Riverton  Crops  at  Peak 

A  new  crop-production  record  was  established  on  the  Bu- 
reau of  Reclamation's  Riverton  project,  in  Fremont  County, 
Wyo.,  during  the  1947  season  when  crops  valued  at  $2,360,- 
848.99  were  produced  on  38,594  acres  under  cultivation.  The 
1947  return  averaged  $61.17  an  acre,  an  increase  of  $3.94 
over  the  1946  average  of  $57.23  per  acre. 

The  gross  value  of  crops  raised  on  the  Riverton  project 
during  the  last  3  years  exceeds  the  government's  investment 
in  the  operating  portions  of  the  project  by  more  than  one- 
half  million  dollars.  Crops  raised  during  1946  and  1947 
alone  were  valued  at  more  than  80  percent  of  the  approxi- 
mate $5,500,000  investment  in  the  completed  portions  of  the 
project. 

The  three  leading  crops  in  1947  acreages  planted  and  gross 
returns  were : 


Crops  Acre* 

planted 

Commercial   beans 11,361 

Sugar  beets' 1,224 

Oats   _  .3,963 


Gross 
return 

$1, 123,  359.  6« 
189, 162.  00 
169, 126.  20 


1  During  1947  Riverton  farmers  also  received  Federal  payments  totalling 
$44,143.29  for  their  1946  sustar-beet  production  and  soil-conservation  practices. 

The  greatest  per-acre  return,  $204.13,  was  realized  from  501 
acres  of  white  potatoes  valued  at  $102,270.  The  return  from 
sugar  beets,  including  the  value  of  the  beet  tops,  ranked 
second  in  per-acre  return. 

Cereal  grains  of  all  types  produced  on  the  Riverton  project 
in  1947  were  valued  at  $422.254.95,  an  average  return  of 
$47.84  for  each  of  the  8,827  acres  planted  in  these  crops. 

A  return  of  $47,916.15  was  realized  from  1,715  acres  of 
seed  crops,  an  average  return  of  $27.94  an  acre.  Hay  and 
forage  crops  valued  at  $413,523  were  produced  on  52,831 
acres,  or  $7.83  an  acre.  The  hay  and  forage  crop  value 
includes  sugar  beet  tops  and  grain  straw. 

Vegetable  and  truck  crops,  which  include  commercial 
beans  and  potatoes,  were  valued  at  $1,243,849.60,  a  return  of 
$102.55  from  the  12,129  acres  of  these  crops  under  cultivation. 

Livestock,  poultry,  and  equipment  owned  by  Riverton 
project  farmers  were  valued  at  $1,687,941.  Of  the  total 
amount,  the  value  for  horses  was  $24,995;  cattle,  $369,620; 
sheep,  $185,507;  hogs,  $56,112,  and  poultry,  $44,932.  Motor 
vehicles  and  farm  equipment  were  valued  at  $1,006,775. 
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Topography  and  Irrigation 
Farming 

U'antinurd  front  pmlr  69) 

result,  many  inefficient  operating  units  -till  remain  <m  mo-t 
projects  to  plague  both  tlit>o|K>nitnr><>f  tin-  irrigation  systems 
and  the  farmers  themselves. 

On  the  million-acre  Columbia  Basin  project,  the  adjust- 
ment will  be  made,  where  practicable,  before  irrigat  ion  water 
readies  the  land.  It  is  complicated  enough  to  transfer  small 
land  parcels  among  affected  owners,  even  before  irrigation 
starts;  but  it  is  far  easier  to  make  the  adjustment  at  such  a 
time  than  to  wait  until  the  area  is  thickly  settled  by  resident 
farmers. 

On  other  projects,  the  Bureau  of  Reclamation  has  been 
handicapped  in  its  efforts  to  lay  out  farm  units  on  private 
land  based  on  topographical  considerations,  because  it  could 
not  do  more  than  recommend  the  nece--ary  transfers  of  land 
to  the  owners  involved.  On  the  Columbia  Basin  project. 
however,  the  adjustment  is  greatly  facilitated  by  the  Bureau's 
authority  to  acquire  and  sell  land.  This  authority  is  pro- 
vided to  the  Bureau  under  the  terms  of  the  Columbia  Basin 
Project  Act. 

The  farm  pattern  on  the  Columbia  Basin  project  also  in- 
volves access  to  a  road  for  each  unit  and  facility  of  service  for 
each  unit  by  electric  and  telephone  lines.  To  mininii/c  n>ad 
mileage,  units  will  be  shaped  to  avoid  the  need  for  numermi- 
crossroads;  they  will  adjoin  roads  on  the  narrow  side 
wherever  practicable. 

The  logic  of  laying  out  irrigated  farms  in  adjustment  to 
topography  was  recognized  in  Reclamation  Law  back  in 
1906— the  Act  of  June  27,  190<>  (34  Stat.  519)— authorized 
irregular  subdivision  if  necessary  to  permit  practicable  and 
economical  irrigation.  When  planning  for  development  of 
land  in  the  Columbia  Basin  project  was  inaugurated  in  1939, 
specific  consideration  was  given  to  the  subject.  Problem  8, 
one  of  28  in  the  Columbia  Basin  Joint  Investigations,  called 


for  designating  certain  areas  in  the  project   within  which 
farms  should  IK-  laid  out  in  adjustment  to  topography. 

The  report  on  Problem  v  wa-  prepared  by  H.  A.  Parker, 
now  Supervising  Engineer  of  the  Irrigation  Division  of  the 
project,  in  cooperation  with  Harry  (J.  Ade.  former  Assistant 
Regional  Conservator  of  the  Soil  Conservation  Service.  It 
recommended  that  great  blocks  of  land,  principally  in  the 
rolling,  eastern  uplands  of  the  project  area,  be  subdivided 
into  farm  units  based  on  topographical  considerations.  The 
report  also  suggested  certain  principles  to  be  followed  in 
farm-unit  lay-out. 

These  principles  are  now  being  applied  on  the  drafting 
boards  of  the  lay-out  engineers  and  land-development  special- 
ists. The  first  irrigation  block  in  the  project,  the  ."i..".<il-acrc 
Pa -co  Pumping  I'nit.  has  84  farm  units  laid  out  largely  in 
adjustment  to  topographic*]  features.  The  boundaries  of 
these  units  are  formed  by  ridges  and  hollows,  and  by  roads. 
canal-,  and  laterals.  Kach  unit  will  be  supplied  with  water 
through  one  headgate  at  its  high  point. 

Landowners  in  this  area  have  supported  the  Bureau  of 
Reclamation's  objectives.  The  Bureau  in  return  has  given 
maximum  recognition  to  the  landowners*  rights  and  wishes. 
Both  have  taken  the  viewpoint  that  even  though  small  owner- 
ship transfers  are  tedious  and  time-consuming  matters  at  any 
time,  it  makes  good  sense  to  shape  up  the  farm  properly 
before  the  costly  process  of  farm  improvement  is  begun. 

The  Pasco  Pumping  Unit,  which  is  scheduled  to  receive  its 
first  water  in  the  spring  of  1!»4S.  i-  the  precedent  for  a  large 
proportion  of  some  Kl.ooo  family-si/.e  farm  units  which 
eventually  will  be  laid  out  in  the  project. 

A-  explained  earlier,  farms  are  being  laid  out  in  coopera- 
tion with  the  private  landowners,  who  hold  about  60  percent 
of  the  project's  irrigable  acreage.  Every  attempt  is  being 
made  to  comply  with  the  landowner-'  desires.  And  wherever 
it  will  not  result  in  inefficient  irrigation  practices,  such  as  in 
the  huge  basins  and  slopes  of  the  western  part  of  the  project. 
rectangular  farms  will  be  laid  out.  • 
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I'MJO  VERDK  IRRKIATION  Dimmer, 

Itl.vim.  CM.IKiK.MA, 

/'•  !„  liar]/  28,  1948. 

I»r.A«  KDITOR:  In  the  February  Issue  of  Hie  KKA.  I  rend,  with  appn 
elation,  your  nnnounremptit  about  the  Bureau  publication — "Control 
of  Wwdn  on  Irrigation  Syntenw." 

Ten  years,  IIK«.  when  California'!*  we*1*!  menace  threatened  to  be  a 
pn.tiii-rii  beyond  our  ability  to  control,  I  wrote  an  article  that  wan 
widely  puMi-lied  thronulioiit  the  SouthwpMt. 

It  wax  the  opinion  of  some  of  my  critics  of  1O  yearn  ago  that  the 
lulled  Slut'-,  llerliiniiition  Bureau  would  not  take  kindly  to  certain 
ri-iiKirk"  i'\i>ri-— «-i|  in  my  article;  and  <u>  I  mulled  H  ropy  to  Washington. 

Mr.   R.    B.   William*— then   Acting  Commissioner     replied    liunii-di 
•  ''••l.v.  and  In-  letter  wax  very,  very  pleasing  «nd  encouraging  to  me. 

RlvpnldP  County.  California,  largely  dm-  to  wartime,  efficient  labor 
denVienr|e«.  In  again  worried  over  Its  «>•<••!  menace :  and  again  « ••  an* 
trying  to  enthuse  cooperation  In  •  weed  eradication  campaign. 

I  regret  the  caustic  criticisms  of  various  pulilimtlons  Mint  denounce 
lh*>  I>e|>artnient  of  the  Interior  for  It*  failure  to  sell  some  of  Its  mar- 
ginal land*  to  veterans.  During  the  pant  several  years.  I  have  de- 
terred hnndre<ls  of  veterans  from  expending  their  hard-earned  savings 
for  the  acquisition  of  mnd  dune*,  alkali  areas,  etc. 
Sincerely  jman. 

En  V.  \vn  1 1  \ M- 

<}We  are  glad  to  see  that  reader  Williams  (whose  biography 
WM  reprinted  in  the  July  I'-'IT  Hut. \M\TIOX  ERA  from 
I  >KsKUT  magazine)  continue-  to  tiirht  for  reclamation  es*- 
-cntials.  Former  Acting  Commissioner  R.  H.  Williams' 


I  I  *«ft«»i«r  n  •  >.«.  'f 


letter  of  Octolier  l!i.  1938,  is  well  worth  a  quote  or  two: 

/  -inn  ».v //,<•/',/////  intcreitttd  >><  ft"1  xfnt,  m,  nf:  "ft  [weed 
i;,nti-nl  I  ix  a.  job  that  necessitates  the  aid  of  the  Federal  Gov- 
<  I-IHIII  nt  unil  a  job  tlint  must  be  started  NOW !  Million*  are 

l»  /in/  i  \/i'  mli  il  ',n  'in  utti'iii [it  tn  r>  i-liiiin  in  ir  m-rraffi •.«.      Why 
mill  in  if  ,irn,iii<  *  In  It,  I'niin    iirt>[iiii//itil>il  i/im/<  n.\  fitr  pesttf 

Tin  I'liitnl  St*it<*  It,  <  Inanition  >'<  ri-i,;  iinixf  ft,  i  forma  new 
MTVJ0I     -//   Kti-i'iri    In/   irhii'h    thf  xnrnxj  of  ij-ixtiny  »;»•;-.,;»/. 

Illllxt     XllfM'l-X,   ,ll       til,      IT'   llt'lOII     Of     II,    If    III    I,   ,11/1   ." 

We  have  felt  for  soim   tun,   that  th>    »•<  «l  in,  mice  was  a 

i,  nl  /ifohli  in   unil  iliirinil   tin    /'I!-"/   f,  ir  ;/,  ,//•>   in   iiililition    to 
ii'urhiiiii   irith  oth,  r  <;-/-//</'/>   /'//   lirint/iiiif  to  1110),  it  tett 
firiK-f  !';i/   in,  -ffitu/x   of    i-ontioUiin/    ir,,,/-.    ,r,     l,,n;     i;s,  ,/   ' 
,  nroll,  ix   to  ,-iirri/  on   il,  inonxtnitioii    n-,  •  ,1  ,  out  nil  jiriijt  t-f*. 
A/oni/  n-itli  tli,   ,,liiiiitioiiiilnrti'-l,>~  in  th,    Hn  l.\M  M'lus   F.R\ 
untt  tin    ,  111 ,, in  mi,  in,  nt  of  xintilitr  nrtt,l,x   in   /no/,,/   n,  ir* 
IHI/HI-*.   ir,    lim;    jn'i  /inn  il  xl'ol,    l,,t»r,s   on    norifinx    u-,,i/*. 
irl<i,l,   in,    ,/!,;„   I,,/  l,,i,l,  i:-  of  tin    f>roj,  ,-t  nt  fiinn   >n«tin</* 
in  Of/- i    In  ,,l  a,  ill,    fill-in,  r^   i, ni,;  rninij   tin    »«Mrrfi,  xpr,  '/,/. 
root  habit'.  .//,,/  .  i;nli,  nti,,,,  ,,/  n,  n,  i,i,il  a-,  •  <A. 

Ill  the  10  year-  -incc  the  two  Williams  (so  far  as  we  know. 
not  related  (discussed  the  need  for  weed  <-ont  rol.  the  Bureau 
has  continued  to  help  reclamation  farmers  in  their  fight 
aL'aiii-t  wiM-ds.  \V,.  need  and  appreciate  t  lie  cotil  inued  -u|' 
|»ort  of  men  like  Kd.  V.  Williams.-  Kd. 

TIIK  HM  i  \M*III>\  KRA 


NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  February  1948 


Spec. 
No. 


2005 
2010 

2014 
2016 
2017 
2017 
2029 
2032 
2033 
2036 
2041 

2045 
2046 
2048 

2052 
2058 
2065 


Project 


Columbia  Basin,  Wash_ 
Davis  Dam,  Ariz.-Nev_. 


_  do- 


Missouri        Basin-Canyon 

Ferry  unit,  Mont. 
Davis   Dam   and   Central 

Valley,  Ariz.-Nev.-Calif. 


Missouri       Basin-Canyon 

Ferry  unit,  Mont. 
Central  Valley,  Calif 


Columbia  Basin,  Wash 

Colorado-Big     Thompson, 

Colorado. 
Columbia  Basin,  Wash 

Klamath-Tule   Lake  divi- 
sion, Oregon-California. 
Boulder  Canyon,   Nev 

Columbia  Basin,  Wash 


Owyhee-Mitchell  Butte 
division,  Oregon-Idaho. 

Colorado-Big  Thompson 
and  Missouri  Basin, 
Colorado-South  Dakota. 

Missouri  Basin-French- 
man-Cambridge unit, 
Nebraska. 


Award  date 


Feb.  5 

Feb.  26 

Feb.  4 

Feb.  3 

Feb.  6 

Feb.  3 

Feb.  20 

Feb.  16 

Feb.  11 

Feb.  20 

Feb.  10 

Feb.  11 

Feb.  24 

Feb.  10 

Feb.  16 

Feb.  18 

Feb.  26 


Description  of  work  or  material 


1  unit  substation  for  service  building, 
Grand  Coulee  power  plant. 

Station  service  and  unit  control  and 
power  equipment  for  Davis  power 
plant. 

1  governor  gallery  crane  for  Davis  power 
plant. 

Construction  of  warehouse  building  at 
Canyon  Ferry  government  camp. 

One  traveling  crane  for  Davis  power 
plant,  item  1. 

One  traveling  crane  for  Tracy  pumping 
plant,  item  2. 

Erecting  14  prefabricated  residences  at 
Canyon  Ferry  government  camp. 

Carrier-current  line  traps  and  coupling 
capacitors. 

Three  air  compressors  for  Grand  Coulee 
power  plant,  schedule  1. 

1  pump  gallery  crane  for  Granby  pump- 
ing plant. 

Three  108,000-kilovolt-amperes  gen- 
erators, for  units  R4,  R5,  and  R6, 
Grand  Coulee  power  plant. 

Construction  of  pumping  plants,  Cop- 
peck  Bay  extension. 

Construction  of  supplemental  water 
supply  line  for  Boulder  City. 

Nine  43,000-kilovolt-amperes  trans- 
formers for  units  R4,  R5,  and  R6, 
Grand  Coulee  power  plant. 

Construction  of  earthwork  and  struc- 
tures for  Locket  Gulch  wasteway 
(drop  channel). 

Fixed  wheel  gates  for  Angostura  dam, 
items  3  and  4. 

Hollow  jet  valves  and  erection  equip- 
ment for  Enders  dam. 


Contractor's  name  and  address 

I-T-E  Circuit  Breaker  Co.,  Philadel- 
phia, Pa. 

Wolfe  and  Mann  Mfg.  Co.,  Baltimore, 
Md. 

Star  Iron  and  Steel  Co.,  Tacoma,  Wash 

Carson  Construction  Co.,  Helena,  Mont. 
Euclid  Crane  and  Hoist  Co.,  Euclid,  Ohio. 
Moffett  Mfg.  Co.,  Albany,  Calif.  _. 


Dillon     Construction     Co.,     Bozeman, 

Mont. 
General  Electric  Co.,  Denver,  Colo 


Worthington     Pump     and     Machinery 

Corp.,  Harrison,  New  Jersey. 
Star  Iron  and  Steel  Co.,  Tacoma,  Wash__ 

Westinghouse   Electric   Corp.,    Denver, 
Colo. 

George  R.  Stacy,  Tulelake,  Calif 


N.  P.  Van  Valkenburgh  Co.,  South  Gate, 

Calif. 
Westinghouse    Electric    Corp.,    Denver, 

Colo. 

George    B.    Henly    Construction    Co., 
Caldwell,  Idaho. 

Northwest   Marine   Iron   Works,   Port- 
land, Oreg. 

United  Engineering  Co.,  San  Francisco, 
Calif. 


Contract 
amount 


$14,  160 
82,  030 

50,  570 

45,  282 

16,  190 

18,  990 

55,  882 

108,  200 

15,  934 

20,  400 

5,  328,  000 

128,  375 

511,056 

1,  088,  686 

155,  647 
20,  338 
39,  690 


Construction  and  Supplies  for  Which  Bids  Will  be  Invited  During  April  1948 


Central  Valley,  Calif 

Colorado-Big     Thompson,     Colo- 
rado. 
Columbia  Basin,  Wash 


Davis  Dam,  Ariz.-Nev__ 

I  >csrhiilc"-,  Orc'K   - 

Do 

Gila,  Ariz-  . 
Klamath,  Oreg.-Calif 
Mirage  Flats,  Nebr 


Missouri  Basin,  Kans___ 

Do 

Missouri  Basin,  N.  Dak. 
Missouri  Basin,  Colo 


Missouri   Basin,    S.    Dak.,    Wyo., 
Mont. 

Newton,  Utah 

Provo  River,  Utah 


Description  of  work  or  material 


Construction  of  earthwork,  lining,  and  structures  for  17.2  miles  of  Friant-Kern  Canal. 

Construction  of  about  50  miles  of  69  kilovolts  wood-pole  transmission  line  from  Brush  to  Yuma,  Colo. 

Completion  of  Grand  Coulee  pumping  plant,  warehouse  A  and  B,  right  abutment  crane  recess,  installation 
of  pump  discharge  pipes,  crest  railings  and  lighting;  construction  of  Feeder  Canal  headwords  to  station 
3+12.2,  machine  shop  and  central  heating  plant,  addition  to  right  training  wall,  and  water  storage  res- 
ervoir for  Coulee  Dam;  assembly  of  caisson  seat  form  and  face  caisson;  and  rock  excavation  for  Feeder 
Canal  between  headworks  and  station  35+00. 

Sled  towers  for  230  kilovolt  transmission  line  at  Davis  Dam. 

Completion  of  construction  of  Wickiup  Dam  and  relocation  of  forest  service  road. 

Rehabilitation  of  buildings,  including  alteration,  repair,  painting,  and  decorating  at  Madras  Air  Base. 

Construction  of  check  and  turnout  on  the  Gila  Gravity  Main  Canal. 

Improvements  of  about  7  miles  of  Lost  River  Channel  through  Poe  Valley. 

Erection  of  office  building,  three  prefabricated  residences,  warehouse,  utility  buildings,  well  pump-house 
and  elevated  tank,  and  installation  of  utilities  on  State  Highway  No.  87,  about  12  miles  south  of  Hay 
Springs,  Nebr. 

Erection  of  25  prefabricated  residences,  office  building,  warehouse,  laboratory,  and  utility  buildings;  fur- 
nishing and  installing  utilities  for  Cedar  Bluff  government  camp. 

Construction  of  Cedar  Bluff  Dam,  an  earthfill  structure,  near  Hays,  Kans. 

Construction  of  Dickinson  Dam,  an  earthfill  structure,  Heart  River  Unit,  near  Dickinson,  N.  Dak. 

Erection  of  12  two-bedroom  and  4  three-bedroom  prefabricated  residences  at  Narrows  Dam  government 
camp. 

Furnishing  and  erecting  prefabricated,  precut,  or  sectionalized  residences  for  government  camps  at  Shade- 
hill  and  Bixby  Dams,  S.  Dak.,  Keyhole  Dam,  Wyo.,  and  Moorehead  Dam,  Mont. 

Construction  of  concrete  spillway  for  Newton  Dam. 

Construction  of  steel  pipeline  and  structures  for  Big  Cottonwood  section. 


M'KIM.  CHECK-UP— Thror  fmniliar  .prinilintr  «.Pnr.  .),.,.: 
(lop  pliolo)  Hrrl  I'.ilri.  k  (Irfl)  HIM)  li.in  M.I-.-  |Mlrnllin|  •  trr- 
lion  of  llir  ranul:  Hi  ri«ln.  loin  (ill-  »  goplirr  liolr  Mini- 
•uprr»i«r«!  and  «bovr.  Brrt  «!•«•«•  \JTT  UiUon.  •  lliinl  ililrliriilrr. 
Ml  lli.-ir  lirMilf|iii<rtrr«  «hnrk.  Di-.pilr  llir  |Mipiilaril«  of 
rar»,  lhr«r  mm  prrfrr  l»  riilr  tin  >ln<  In •-  <>n  ln>r-i-l>ark.  I  li« 
pliolo.  wrrr  In  km  on  llir  »•  til.  r-  irriaiiliuii  <li«lrir  I  of  llir  I1....-. 
projrrt  hi  Mtulhwr«lrrn  ItUlm  In  SlunlrT  Kn«niu«M>n  of  Urciim  I. 
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OUR  BACK  COVKK 

Aerial  »irw  of  W.  C.  Austin  project,  Oklahoma,  featuring  the 
Altu*  Dam,  key  feature,  of  this  development,  which  will  ulii- 
malrly  protide  irrigation  water  for  approximately  50,000  acres 
of  previously  dry-farmed  land.  This  pholo  was  taken  by  Prr»- 
loa  W.  Grorcr.  <  Mil  Engineer.  Region  V,  on  September  5,  1917. 
during  the  dedication  ceremonies  for  the  project. 
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OUR  FRONT  COVER 

SPRING  CLEANING — New  water  weed  killer 
described  on  page  81  does  away  with  the  nccea* 
sity  for  this  type  of  arduous  labor.  Here,  on  the 
Boise  project  we  see  workmen  on  a  newly  con- 
-t  MM  till  Inn. 111  pushing  and  prying  loose  the 
troublesome  weed*  *i>  llmt  they  will  continue 
alone  their  path  lo  the  waotcway  graveyard.  Al- 
tiirlii-il  lo  the  boom  is  an  apron  hanging  two  or 
more  feet  below  the  surface.  This,  plus  the 
force  of  the  current,  directs  the  moss  and  we*da 
into  the  waotcway  structure.  This  pholo  w«» 
taken  by  Phil  Merrill,  Region  I. 


naphtha  - 
emu  sifier 


pressure  pump 


A  NEW  KILLER 

for  Water  Weeds 

by  W.  T.  MORAN  and  J.  M.  SHAW 

Branch  of  Design  and  Construction,  Denver,  Colo. 


Above,     early     "extinguisher    system"     with     which 

naphtha  was  applied  to  canals  at  50  pounds  pressure 

per  square  inch. 


Western  irrigation  fanners  spend  millions  of  dollars  every 
year  for  controlling  submersed  waterweeds  (commonly  called 
moss)  in  canals.  Because  most  control  methods  used  in  the 
past  were  expensive  and  laborious,  they  often  were  not  used 
until  conditions  became  serious  and  irrigation  canals  were 
delivering  but  a  fraction  of  the  precious  water  they  were  de- 
signed to  carry. 

Relief  from  this  costly  waterweed  infestation  is  now  a 
definite  probability.  A  simple  treatment  that  can  be  ac- 
complished at  a  very  low  cost  promises  to  restore  infested 
canals  to  their  original  capacity  for  carrying  water.  A 
chemical  compound  that  goes  to  work  on  weed  tissues  and 
literally  takes  the  life  out  of  them  has  been  developed 
through  the  weed  research  program  being  conducted  co- 
operatively by  the  Bureau  of  Reclamation,  Department  of 
the  Interior,  and  the  Bureau  of  Plant  Industry,  Soils  and 
Agricultural  Engineering,  Department  of  Agriculture. 

You  can  fully  appreciate  the  magnitude  of  the  problem 
created  by  waterweeds  when  you  consider  the  potential  loss 
and  damage  they  may  cause.  Besides  cutting  down  the  ca- 
pacity of  irrigation  canals,  waterweeds  cause  silt  to  be  de- 
posited which  makes  costly  dredging  necessary.  Another  toll 
taken  by  these  weeds  is  loss  of  water  through  increased  evapo- 
ration and  seepage.  When  the  canal  water  level  must  be 
raised  above  normal  in  an  attempt  to  increase  the  flow  of 
water  (retarded  by  waterweeds),  canal  erosion  and  even 
canal  breaks  are  common  results  which  can  be  charged  to 
waterweeds.  Rank  growths  of  waterweeds  clog  drains,  cause 
them  to  function  poorly,  may  keep  potentially  good  land 
waterlogged,  and  increase  alkaline  deposits  in  the  soil.  In 
extreme  cases,  crop  yields  have  been  reduced  when  the  former 
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temporary,  but  often  costly,  methods  were  practiced  too 
late  to  prevent  pinching  off  part  of  the  vital  water,  particu- 
larly in  years  when  the  supply  was  not  too  plentiful. 

The  Department  of  the  Interior  has  applied  for  a  patent 
for  the  new  chemical  mixture,  which  has  had  several  field 
trials,  with  every  indication  that  it  is  a  powerful  weapon  not, 
only  in  controlling  certain  aquatic  weeds  but  also  snails,  cray- 
fish, and  mosquito  larvae.  Research  so  far  has  shown  the 
mixture  to  be  very  effective  on  the  stems  and  leaves  of  the 
plants  tested,  but  some  regrowth  from  the  roots  has  been 
known  to  occur.  It  is  too  early  in  this  stage  of  development 
and  testing  of  the  new  aquatic  herbicide  to  predict  their  even- 
tual affect  on  the  root  systems  of  waterweeds.  Much  more 
information  on  this  phase  of  the  results  should  be  obtained 
from  field  trials  planned  to  be  made  this  year. 

This   improved  mechanized  general  purpose  "extinguisher  system" 
used    by    the    Imperial    Irrigation    District    features    pump   pressure 
capable  of  applying  450  pounds  per  square  inch  of  the  water-weed- 
choking  naphtha  to  canals. 


drums  containing  chemical  __, 
mechanical  mixer  _ 


LEFT:   Mew  naphtha  killer  form*  while  blanket  in  Yokum  Irrigation  Ditch,  Arvada,  Colo. 

Note  ahaence  of  water  weed*  at  right. 


liH.II  I  :   Same  ditch  2  weeks  after  treatment. 


lint  two  warnings  are  ne< -C-- ary  liere  and  now:  First,  the 
new  formulation,  the  physical  proper!  ies  of  wliidi  are  printed 
in  a  box  accompanying  this  article,  must  he  handled  with 
caution;  and  second,  tests  thus  far  indicate  the  formula  is 
to\ic  to  fish.  In  other  words,  just  as  you  can't  have  your  cake 
and  eat  it,  neither  can  yon  kill  weeds  with  the  new  chemical 
and  have  all  of  your  fi-h. 

The  research  group  in  the  Denver  laboratory  is  continuing 
it-  work  in  developing  more  economical  and  permanent  meth- 
ods of  weed  control  and  it  is  hoped  that  eventually  a  chemical 
may  be  found  that  will  be  effective  on  plants  but  not  injure 
li.-h.  The  Bureau  has  always  been  an  advocate  of  wild  I  id 
conservation  a-  aite-ted  by  its  many  years  of  work  with  the 
Fisli  and  Wildlife  Service  in  helping  develop  refuges  on  ir- 
rigation reservoirs.  However,  the  Bureau's  first  obligation 
is  to  the  water  users  which  it  serves.  For  this  reason  it  is 
not  justifiable,  in  order  to  save  a  few  fish,  to  practice  water- 
wecd  control  methods  which  may  cost  hundreds  of  dollars  pet- 
rolic when  method.  co-ting  only  u  few  dollars  are  available. 

It  isn't  enough  to  develop  a  chemical  to  control  weeds  as  a 
last  resort  when  the  ditches  are  completely  choked.  Irriga- 
tion di.-trict  officials  have  been  looking  for  a  formula  which 
can  be  produced  at  a  cost  which  they  can  afford  to  pay  for 
pri'vciitiniT  -ucli  conditions  In-fore  they  get  out  of  control. 
Bureau  chcmi-t-  are  confident,  and  even  enthn-ia-t  ic.  that 
they  have  thi-  problem  licked.  The  new  formulation  is  so 
inexpensive  that  it-  u.-e  can  be  started  at  an  earlv  stage  of 
the  weeds'  growth,  and  additional  applications  can  be  made 
as  required  during  t!  •>.  This  method  would  help 

maintain  the  full  capacity  of  the  ditches,  hold  down  evapora- 
tion and  -eepai;e.  and  prevent  much  of  the  -cdimcnt  collect- 
ing in  the  channel-. 

The  first  field  tent  of  the  new  mixture  was  conducted  by 
the  author-.  w  ith  the  aid  of  Keyion  VII  ollicinl-,  in  the  main 
••anal  of  the  Riverside  Irrigation  Co.  near  Fort  Morgan. 
Colo.  The  canal  ha-  a  design  •  -apa.  ily  of  '.',!»}  cubic  feet  per 

second   but    wn-,  so  badly   mfc-tcd    with  a   -p. -  "f   «,•-,!. 

know   as   the    horned    pondwced    i  /.unnii  !<•  Ilin   pahmt 
that   the  maximum   flow   had   been   reduced   by  50  pen  cut 
After  carefully  treat  mg  the  canal  with  the  new   formula,  the 
full  carrying  capacity  was  restored  within  "•_'  hour-.     II 


how  it  was  done :  To  coal-tar  naphtha  (  with  a  boiling  point 
range  of  135°  to  208°  ('. )  was  added  emulsifying  agents  con- 
sisting of  equal  parts  of  mahogany  soap  and  sulfonated  castor 
oil.  This  mixture  was  introduced  into  the  canal  beneath  the 
>urface  of  the  water  at  a  pressure  of  50  pounds  per  square 
inch  through  a  spray  nozzle  with  a  0.02-inch  opening.  A 
small  motor-driven  pump  was  used  to  pump  the  chemical 
from  drums  into  the  canal. 

Perhaps  one  of  the  most  important  features  of  the  new 
mixture  is  its  apparent  ability  to  kill  weeds  regardless  of  the 
stage  of  growth.  While  practically  all  field  tests  were  con- 
ducted when  weeds  were  at  their  hardiest,  an  exception  was 
made  on  the  Yocum  Ditch  near  Arvada,  Colo.  Because  the 
season  was  so  far  advanced  when  the  chemical  was  applied, 
the  weeds  were  entering  their  dormant  stage.  A  concentra- 
tion of  185  parts  per  million  of  the  same  type  emulsified 
naphtha  used  in  the  first  field  trial  was  maintained  for  (in 
minutes.  This  test  \\M-  -o  .-uccessfnl  that  within  72  hours 
after  treatment  the  ditch  was  free  of  weeds  for  a  distance  of 
1  mile  below  the  point  of  application.  Under  ordinary  con 
ditions  chemicals  would  not  usually  be  applied  at  that  stage  of 
growth  Ix'caiise  the  plants  naturally  begin  to  break  loose  b\ 
themselves. 

During  Noveml>er  of  1947  extensive  tests  were  made  on 
irrigation  facilities  of  the  Imperial  Irrigation  District  of 
California  and  on  the  Yuina  and  Gila  projects  of  the  Bureau 
of  Reclamation  near  Viiina.  Ariz.  The  only  change  made  in 
the  mixture  was  to  reduce  the  emulsifying  agent,  mahogany 
-on p.  from  In  to  .'i  percent  by  volume.  All  of  the  tc-t-  were 
eminently  fid  (irith  tin  jHixxifili  ,.ri->  jitinn  of  thi  ti'i  ut 

nit-lit  nf  tin  i  mini  in,  tin  fr'i/n  I'm}'  rt  irhi  r<  n  runifiiimtiun  of 
fni-ttn-x,  /H-hiri/Hil/i/  iiiin/fifiiiifi-  inij-iini  nf  Ini/m/it  nt*.  rf- 
.-///,./  in  a  ruthtr  >r,ak  kill  of  thr  in,,fx  />;•,«,;./).  They 
confirmed  the  laboratory  investigation-  n-  well  as  the  earlier 
field  trials.  Good  mixing,  pump  pressures  of  450  pounds  pet 
-<|unre  inch,  and  small  nozzle  openings  all  helped  to  incren-e 
the  etliciency  of  the  treatment-  by  can-ing  better  dis|>cr-ion  in 
the  water,  iliu-  -ending  the  emul-ion  further  down-!  ream 
I M- fore  it  broke  and  ro-e  to  the  surface. 

A   similar   te-t    to   iho-e   de-cnU-d    wa-   conducted    in    a 
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canal  of  the  Black  Canyon  irrigation  district  near  Boise, 
Idaho,  by  J.  M.  Hodgson  of  the  Bureau  of  Plant  Industry, 
Soils,  and  Agricultural  Engineering  in  cooperation'  with  Bu- 
reau project  personnel.  Sago  pondweed  (Potamogeton  pec- 
tinatus)  was  the  predominating  species  but  there  were  also 
scattered  patches  of  horned  pondweed  and  both  species  were 
in  an  advanced  stage  of  maturity  in  this  test  made  October  2, 
1947.  Seventeen  gallons  of  coal-tar  naphtha  with  5  percent 
mahogany  soap  were  sprayed  into  the  canal  carrying  a  meas- 
ured flow  of  3.1  cubic  feet  per  second,  enough  for  a  concen- 
tration of  200  parts  per  million  for  a  period  of  1  hour.  Ninety 
percent  of  the  leaves  and  steins  of  sago  pondweed  had  turned 
brown  within  24  hours.  Horned  pondweed  reacted  more 
slowly  but  the  final  injury  was  about  the  same.  Two  weeks 
after  treatment  the  water  was  turned  out  of  the  canal  for  the 
winter.  At  that  time  about  one-third  of  the  aquatic  plants 
remained  and  were  starting  to  produce  new  leaves.  It  was 
noted  that  injury  to  the  pondweed  was  more  severe  from  a 
point  a  few  hundred  feet  below  the  application  to  three- 
fourths  mile  downstream  than  it  was  at  the  point  of  introduc- 
tion. This  observation  emphasizes  the  need  for  thorough 
mixing  of  the  chemical  with  the  water  in  order  to  get  the  best 
effects.  The  advanced  maturity  of  the  weeds  at  the  time  of 
treatment  probably  prevented  a  more  complete  kill  of  the 
top  growth. 

Field  trials  so  far  have  indicated  that  185  p.  p.  m.  (parts  of 
chemical  per  million  parts  of  water  in  the  canal)  gives  satis- 
factory control  when  this  concentration  is  maintained  for  1 
hour  in  contact  with  the  waterweeds.  To  obtain  185  p.  p.  m. 
for  an  hour,  5  gallons  of  the  chemical  formulation  must  be 
applied  to  each  cubic  foot  per  second  of  flow  over  a  period  of 
1  hour. 

For  example,  if  it  has  been  determined  that  the  canal  or 
drain  is  flowing  at  the  rate  of  12  cubic  feet  per  second  at  the 
time  of  treatment,  it  will  require  60  gallons  applied  over  a 
period  of  1  hour  or  1  gallon  of  the  mixture  per  minute.  Each 
gallon  of  chemical  applied  over  a  period  of  1  hour  to  each 
cubic  foot  per  second  will  give  a  concentration  of  37  p.  p.  m. 
Therefore,  when  special  cases  seem  to  warrant  higher  con- 
centrations, it  is  necessary  only  to  divide  the  desired  con- 
centration by  37  to  determine  how  many  gallons  of  the  chem- 
ical should  be  applied  per  cubic  foot  per  second  of  flow  per 
hour.  Inasmuch  as  the  amount  of  chemical  necessary  to 
control  the  weeds  is  directly  proportional  to  the  volume  of 
water  in  the  canal,  it  is  always  recommended  that  the  flow 
be  reduced  at  the  time  of  treatment.  However,  it  will  be 
necessary  to  have  the  weeds  completely  covered. 

Although  it  was  found  in  the  laboratory  that  many  chlo- 
rinated hydrocarbons  and  other  compounds  will  kill  the 
stems  and  leaves  of  waterweeds,  nothing  has  yet  been  found 
that  will  compete  with  the  aromatic  solvent  naphthas  in 
availability,  efficiency,  and  cost.  Prices  of  acceptable  mate- 
rials now  range  from  18  to  42  cents  a  gallon. 

The  Denver  research  group  developed  a  screening  tech- 
nique for  testing  a  large  number  of  various  chemicals  and 
eliminating  those  which  were  not  effective.  They  collected 
several  species  of  waterweeds  and  let  them  grow  under  con- 
trolled laboratory  conditions  in  large  glass  tanks  containing 
circulating  water.  Then  the  technicians  treated  sections  of 
stems,  leaves,  and  bud  ends  of  the  various  species  of  plants 
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in  beakers  containing  different  concentrations  of  a  specific 
chemical  for  a  given  time.  They  carefully  watched  and 
took  notes  on  the  effects  of  the  material  on  the  plant  tissues. 
The  reward  for  their  patience,  meticulous  care  and  scien- 
tific methods  was  the  discovery  of  the  new  mixture. 

The  research  work  conducted  in  cooperation  with  the 
Bureau  of  Plant  Industry  is  only  one  phase  in  the  over-all 
program  of  weed  control  launched  by  the  Bureau  of  Reclama- 
tion under  the  direction  of  its  agronomist,  Robert  B.  Balcom. 
Working  closely  with  Bureau  weed  control  specialists,  the 
Bureau  of  Plant  Industry,  Soils  and  Agricultural  Engineer- 
ing, has  established  field  stations  at  Phoenix,  Ariz. ;  Prosser, 
Wash.,  and  Meridian,  Idaho,  under  the  direction  of  L.  W. 
Kephart,  senior  agronomist  in  that  Bureau.  These  stations 
make  large-scale  weed  control  tests  under  natural  field  con- 
ditions. Also,  the  Bureau  of  Plant  Industry  assigned  one  of 
their  plant  physiologists,  Dr.  R.  S.  Rosenfels,  to  full-time  co- 
operation in  the  Bureau  of  Reclamation  laboratories  in 
Denver.  In  addition  to  waterweed  control,  the  research  pro- 
gram includes  various  investigations  such  as  soil  sterilization 
and  toxicity  studies  of  various  chemical  agents  to  crop  plants. 

An  interesting  sidelight  of  the  weed  control  investigations 
has  been  snail  control.  Although  snail  control  is  of  minor 
importance  in  the  United  States,  it  is  a  problem  of  no  little 
significance  to  other  countries.  Egypt  is  vitally  concerned 
because  many  species  of  snail  serve  as  hosts  for  parasites  such 
as  blood  flukes,  liver  flukes,  etc.  The  disease  caused  by  these 
parasites  often  reaches  epidemic  proportions  along  the  Nile 
River.  Snails  feed  on  waterweeds ;  therefore,  control  of  their 
food  supply  should  reduce  the  snail  population.  More  im- 
portant, however,  the  Bureau's  chemists  discovered  in  field 

(.Continued  on  page  93) 


R.  F.  Blanks,  Chief,  Denver  Laboratories,  explains  experiment  on 
water  weeds  to  Under  Secretary  of  the  Interior  Oscar  L.  Chapman. 
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"Plow 


"Plant 


and  "Pray 


Then  «•///  /  hear  from 
and  will  heal  their  land"      I  (Chronicles  J: 


by  ROBERT  S.KERR, former  Governor  of  Oklahoma 


/'/nidi  /•>  llarri*  &  Hieing 


|  II  KX  TIIK  '80>U  SWAK.MKIMlVK.lt  II  IK  IM.AINS  A  XI)  I'HAIRIES 

of  Oklahoma  to  take  up  homesteads,  they  found  the 
red  men  had  l>een  well  settled  on  the  fertile  bottom  lands  along 
the  streams.  This  was,  probably,  because  here  was  fuel, 
water  and  food — and,  the  richest  soil  under  the  sun. 

Sixty  years!  And  Oklahoma  lias  made  history  and  a  name 
for  herself.  Today,  she  is  famous  for  her  fighting  sons 
with  the  pioneer  spirit  of  their  forefathers;  for  her  oil  and 
her  agricultural  achievements.  But,  today,  she  is  beginning 
to  realize  that  the  "drops  of  water  and  grains  of  sand"  must 
l>e  nurtured  and  cared  for  and  not  so  ruthlessly  treated  as  in 
those  yesteryears. 

Great  progress  has  IH-CII  made  toward  conserving  her  land 
and  water  resource-  but  the  job  is  not  done,  nor  will  it  ever 
be  done.  We  must  keep  on.  if  we  arc  to  get  the  most  out  of 
their  use  and  leave  similar  opportunities  for  our  |xisterity. 

Those  bottom  lands  of  the  red  man.  along  our  creeks  and 
rivers,  nre  today's  challenge  to  strong-hearted  men.  They 
are  the  Knurre  of  succulent  harvests  if  we  regiment  them  to 

Olir  purpo-e. 

The  Oklahoma  fanner's  rule  i-  plow,  plant,  and  pray — 
pray  that  the  rains  will  come — not  too  much,  not  ton  little. 
not  too  late,  but  just  right  to  provide  bountiful  harvc-t-. 

We  have  in  Oklahoma.  ii.Hlii.iMMi  acre-  of  fertile,  alluvial 
lands  in  the  Hood  plains  of  our  streams.  We  have  an  addi- 
tional 1,3(IO,UIO  acres  of  second  bottom  lands.  These  bottom 
land-  are  all  classified  as  superior  soils.  It  is  estimated  that 
at  least  IjTMlOVNiO  acres  <>(  the  hind  in  the  Hood  plains  are  not 
farmed  hcraii-c  of  the  frequency  of  Hood-,  ami  not  liecausc 
the  soil-  are  inadequate  for  agriculture.  If  the  lands  in  the 
Hood  plains  that  nre  now  cultivated  were  protected  from 
Hoods,  their  productivity  would  IM-  materially  increased,  and 
they  could  he  farmed  more  intensively.  The  Hood  damage 
to  agriculture  in  the  Slate  of  Oklahoma  is  estimated  to  aggre- 
gate $4>,<M K>,000  a  year.  The  orderly  selective  construction  of 


impounding  and  protective  works  will  bolster  materially  the 
resources  of  the  lands  in  Oklahoma. 

The  average  rainfall  in  Oklahoma  varies  from  17  inches 
annually  in  the  extreme  northwestern  corner  of  Cimarron 
Comity  to  .">."•  indies  in  the  southeastern  corner  of  Oklahoma. 
Many  studies  have  been  made  of  the  climatic  conditions  of 
the  State,  all  producing  aliout  the  same  results  as  to  rainfall 
and  its  distribution.  Rainfall  in  the  western  half  of  the 
Stale,  or  the  area  west  of  the  ninety-eighth  meridian,  al- 
though amounting  to  about  :>.">  inches  a  year  (which  under 
normal  conditions  is  ample  to  produce  crops)  is  so  |>oorly 
distributed  as  to  render  much  of  the  annual  total  of  little 
value  to  growing  crops.  In  other  words,  torrential  rains 
result  ing  in  high  intensity  run-off  produce  Hash  Hoods  during 
the  spring.  Then-fore,  they  are  not  beneficial  and  often  are 
detrimental  to  crop  production. 

A  study  of  the  frequent  occurrence  of  droughts  in  the 
State  of  ( Iklalioma  has  revealed  that  the  southwestern  section 
of  the  Stale  has  suffered  most  severely  from  droughts  and 
that  the  entire  area  of  the  State  west  of  the  ninety-eighth 
meridian  probably  could  IM-  cla— ilied  as  a  chronic  drought 
aiva.  Droughts  have  occurred  !•"«  times  in  .'50  years  scriou- 
enough  to  cut  crop  yields  by  .Ml  percent  or  more. 

From  this  summary  it  is  recogni/.ed  that  if  the  rain  which 
falls  could  lie  stored  when  abundant  and  held  until  needed. 
there  would  IM-  sufficient  water  to  produce  a  good  crop  yield. 
A  glance  at  the  map  of  Oklahoma  reveals  a  well-drained  an  -a. 
Conversely.  \\e  may  add  that  this  same  identical  drainage 
system,  by  and  through  skilled  manipulation,  can  U-come  an 
equally  efficient  watering  system  with  which  to  dam|H-n  the 
parched  acres  along  their  course. 

Ill  light  of  this  review  of  rainfall,  run-off.  Hood,  ami 
drought  patterns  for  Oklahoma,  does  not  the  an-«er  to  the 
old  theory  of  "plow,  plant,  and  pray"  seem  apparent  (  Obvi- 
ously, insured  crop  production — stabilized  farm  incomt — by 
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A  PRAYER  IS  HEARD  as  farmers  see  the  first  irrigation  water  come  to  "heal  their  land"  on  the  Altus  project  in  Okla.     R.  M.  Reynolds  Photo. 


irrigation,  is  the  answer.  The  soil  is  here,  except  the  mil- 
lions of  tons  which  have  been  carried  to  and  toward  the  Gulf 
since  '89.  The  water  is  here  in  sufficient  quantity  to  produce 
crops,  supply  municipal  and  domestic  needs  and  to  generate 
a  little  power  if  we  but  impound  and  harness  the  torrents. 
Other  climatic  conditions,  temperature,  growing  season  and 
the  like  are  suitable  for  producing  the  base  materials  of  agri- 
culture and  industry.  Oklahoma  has  adopted  an  industrial 
slogan  "you  can  serve  best  from  the  center."  This  applies 
likewise  to  the  agricultural  produce  in  relation  to  marketing. 
Notwithstanding  great  production  of  agricultural  crops,  we 
still  import  into  the  area  a  large  part  of  the  food  that  we  eat 
in  the  form  of  fresh  and  canned  fruits  and  vegetables. 

Consider  also  some  of  the  potential  agricultural-industrial 
opportunities  of  Oklahoma,  such  as  alfalfa  mills,  milk  prod- 
uct plants,  cornstarch  factories,  broom  factories,  peanut  oil 
mills,  cotton  textile  factories,  new  processing  plants  spring- 
ing from  chemurgic  research,  canneries,  meat  packing  plants, 
cereal  food  factories,  flour  mills,  commercial  poultry  and 
cattle  feed  manufacturing  plants,  commercial  fertilizer 
plants,  pecan  and  peanut  candy  factories,  mattress  factories 


and  many  others.     All   are  based  on  a  stable  agriculture. 

We  spoke  of  "plow,  plant,  and  pray."  The  farmer  of  Okla- 
homa has  plowed,  has  planted,  and  has  prayed  that  the  rains 
would  not  come  in  floods,  and  that  the  droughts  would  not 
last  long.  Irrigation  and  flood  control  can  answer  that  prayer. 

In  southwestern  Oklahoma  in  the  vicinity  of  Altus,  the 
W.  C.  Austin  reclamation  project,  the  first  Federal  reclama- 
tion project  to  be  constructed  in  the  State,  is  now  partially 
in  production.  Many  are  watching  with  a  critical  eye  the 
results  of  this  project  in  the  great  plains  area.  Its  ultimate 
success  will  be  a  major  factor  in  determining  the  destiny 
of  other  projects  in  like  climatic  areas  throughout  the  Na- 
tion. As  always,  we  in  Oklahoma  are  optimistic  about  the 
outcome  of  this  project.  We  know  that  it  will  be  a  success. 
We  point  at  results  thus  far  obtained  to  bolster  our  opinion. 
In  1U46  while  dry  land  farms  in  the  area  were  producing 
on  the  average  of  $22.09  per  acre,  the  irrigated  lands  of 
the  W.  C.  Austin  project  produced  $130.72  per  acre. 

Looking  to  the  Bureau  of  Reclamation  to  guide  us  in  our 
plans  for  other  reclamation  projects,  we  predict  a  new  era 
for  irrigated  agriculture  in  the  State  of  Oklahoma.  END 
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PERCENT   OF  RESERVOIR    STORAGE  CAPACITY 

TEN  YEAR    AVERAGE    (1937 -1946)  COMPARED  WITH 

STORAGE  CAPACITY    AS   OF  APRIL  I.  1948 


24 


47 


I 


9  17  3  6  7          25  I 

NUMBER   OF  RESERVOIRS    REPORTED 

3396'    2873s      I860    3544       1264'    2241      3658       1375'     2751         198      2844     3350      1082      3013 
CAPACITY    OF  REPORTED   RESERVOIRS  IN  THOUSANDS  OF  ACRE  FEET 


TEN   YE4R    AVERAGE   (1957-1946) 


AS    OF   APRIL    I,    1948 


Not  .ill  r.— .  r*,.ir*  in  all  State*  .T.    reported,  liut  enough  .ir.   reported  to  give  •  reliable  index  of  each  Stalc'a 
aturuce  supply. 

(h)  Moat  State  average*  for  reported  reaervoir*  are  for  full  10-year  period,  but  in  a  few  caa«a  rraer'oira 
having  atiorter  records  are.  included. 

(c)  l>oea  nut  include  .Narrow*  (Yuba   Ri»er).  Friant  or  Shaata  reacrvoira.     April  1  storage  in  theae  three, 
rcaervoira  coml.ioed  ia  3.334. (MM)  acre-fret,  which  ia  78  per  cent  of  their  capacity. 

(d)  .'•'•-    not    include    Kort    I'eck   reaer«oir   (capacity    I'l.im.i.'m.i   acre-feet);    April   1  atorage    I  I.IIM.IHHI 
acre-feet. 

(e)  Itoea  not  incluite  Lake  Mead  (rapacity  31,140,000  acre-feet)|  April  1  alorage  approiimatea  IH.hiu.lKKI 
aere-fe«t. 


WEST-WIDE  FORECASTS  or  1948  WATER  SUPPLIES  BASED  ON 
WORK  OF  THE  WESTERN  SNOW  SURVEYS 

By  PAUL  A.  EWINC,  Senior  Irrigation  Economist,  and  R.  A.  WORK,  Senior 
Irrigation  Engineer,  both  of  the  Soil  Conservation  Service,  United  States 
Department  of  Agriculture. 

What  Do  You    M.-.,...   SNOW? 

Well,  it  may  be  snow  to  most  folks,  but  to  Western  farmer- 
it's  water — water,  without  which  there  won't  be  crops  next 
summer.  To  plan  things  right,  we  have  to  know  how  much 
snow  lies  on  the  mountain  slopes — how  much  uiul  what  kind 
of  snow.  That's  why  the  Kureaii  of  Reclamation  is  con- 
tinuing its  coo|M?ration  with  the  Soil  Conservation  Service. 
S.  C.  S.,  through  its  Division  of  Irrigation  and  Water  Con- 
servation, is  the  Federal  coordinating  agency  for  snow 
surveys;  the  snow  surveys,  made  throughout  the  Western 
mountains  each  spring,  are  the  basis  for  forecasts  of  run-off 
to  appear  in  later  months. 

You  can't  tell  what  snow  means  in  terms  of  water  just  by 
looking  at  it.  Its  density  varies  widely  from  time  to  time 
and  from  place  to  place. 

It  is  this  wide  variation  that  makes  almost  valueless  snow 
measurements  based  only  on  depth.  It's  the  water  content 
that  holds  the  secret  of  summer  stream  flow.  Early  attempts 
to  forecast  water  supplies  from  depth  measurements  failed 
to  take  proper  account  of  densities,  but  modern  snow  sur- 
veyors have  tunied  the  trick  by  taking  many  hundreds  of 
samples  (wriodically  throughout  the  West.  The  sampler 
most  widely  used  is  an  extensible  light  metal  tulie  with  a 
sharp  cutting  point,  which  when  thrust  into  the  snow,  collects 
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a  core  or  column.  The  tube  is  graduated  in  inches  and  has 
longitudinal  slits  through  which  the  snow  core  can  be  ob- 
served, and  its  length  noted.  Then  the  snow-filled  tube  is 
weighed  on  a  scale  so  calibrated  as  to  show  the  indie-  nf 
water  in  the  measured  snow.  Analysis  of  the  many  records 
obtained  in  this  manner  provides  the  basis  for  the  water- 
supply  forecasts. 

The  following  paragraphs  summari/.e  the  water-supply 
pro-pt-cts.  State  by  State,  a-  indicated  by  the  April  snow 
surveys.  A  pattern  similar  to  that  of  1047  is  indicated. 
Severe  "shortage:-  again  appear  in  prospect  for  the  Smith  \\e-t. 
including  Arizona.  Nevada,  and  much  of  California,  but  with 
marked  improvement,  progressing  from  south  to  north.  An 
alarming  outlook  for  California,  per-i-ting  through  the 
winter,  was  somewhat  eased  in  late  March  and  the  early  part 
of  April,  but  the  summer  supplies  still  threaten  to  be  greatly 
below  normal.  A  marked,  though  belated  improvement  has 
also  taken  place  in  New  Mexico,  where  rc-ervoir  storage. 
though  still  abnormally  low,  is  expected  to  improve  greatly 
with  the  increase  of  spring  run-off.  Conditions  in  the  Rio 
Grande,  Upper  Colorado  and  Columbia  river  basins  are 
generally  satisfactory  as  arc  also  those  on  the  -lupc-  ca-t  of 
the  Rocky  Mountain-. 

The  two  charts  accompanying  this  article  further  sum- 
marize the  results  of  the  April  snow  -ut  vcy-. 


A.—  The  lone  •<•inilli.mil  water  nlmrln^1  throiiKlii.ul  Hit-  main 
nrvnn  Mill  persist*.  A.tli<>ni:>i  snow  sture<l  wilier  mi  tlie 
hiislirr  elev.itiiinii  In.  In  geiii-riil.  ii|iinl  In  nny  previously  reti«rde<l  high 
on  April  1  it  Ix  n»!  i-ii.  null  t<>  nven  -nine  the  erltlrnlly  low  nt<irni:<-  in 
pin.  tii  nlh  nil  rvwrvolrn.  Hlwe  avnllnhli-  xl'innre  l.s  I  lie  must  In. 
pnrtnnl  factor  In  Arlznnn'x  Irrleiiti.-ii  supply,  lln-  fn.-t  Unit  the  total 
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amount  of  water  held  in  the  nine  important  reservoirs  is  only  10 
percent  of  their  total  capacity  has  particularly  gloomy  significance. 
Apparently  another  season  of  heavy  pumping  from  ground  storage 
is  in  prospect. 

CALIFORNIA. — Although  the  State  is  still  faced  with  a  short  water 
year,  the  outlook  improved  a  lot  during  March.  Snow  surveys  early 
in  the  month  showed  such  a  poor  pack  that  the  outlook  was  for  a 
record  dry  year  similar  to  1924.  However,  during  March  more  snow- 
fell  than  during  the  three  preceding  months.  Before  the  end  of  the 
month  the  outlook  had  improved  until  a  year  similar  to  1939  could 
be  expected,  and  by  early  April,  continued  improvement  had  raised 
the  outlook  to  equal  to  or  better  than  last  year.  Many  areas  received 
as  much  snow  during  the  first  eight  days  of  April  as  they  normally 
get  during  the  entire  month.  Forecasts  based  on  conditions  sur- 
veyed at  the  end  of  March  are  therefore  subject  to  some  additional 
qualification  on  the  favorable  side. 

The  assured  run-off  from  the  combined  areas  of  the  Sacramento  and 
San  Joaquin  Valley  watersheds,  on  the  improved  basis,  is  expected  to 
be  51  percent  of  normal.  Last  year  the  corresponding  over-all  run-off 
figure  was  49  percent  of  normal. 

Run-off  will  be  relatively  better  in  the  Sacramento  Valley  than  in 
the  San  Joaquin.  For  the  tributaries  of  the  Sacramento  River  the 
average  is  56  percent  of  normal,  while  for  .the  fe'an  Joaquin  River 
tributaries  the  average  is  49  percent.  Last  year's  comparable  figures 
were  49  percent  for  both  the  Sacramento  and  San  Joaquin  Rivers. 

Snow  surveys  from  the  Kings,  Kaweah,  and  Kern  watersheds,  tribu- 
taries of  Tulare  Lake,  indicate  5  percent  less  run-off  than  last  year. 

With  the  exception  of  Shasta  and  one  or  two  other  reservoirs,  water 
stored  is  less  than  last  year. 

COLORADO. — The  outlook  is  favorable.  Summer  flow  of  Colorado 
River  and  its  tributaries  is  expected  to  be  from  10  to  30  percent  above 
normal.  Snow  cover  is  well  above  normal.  On  most  tributaries  the 
snow-water  content  is  slightly  above  last  year  but  on  the  San  Juan, 
Animas,  and  Dolores  Rivers  it  is  substantially  greater.  Seasonal 
precipitation  over  the  western  slope  has  been  much  above  average. 

On  the  South  Platte  drainage,  snow  cover  is  slightly  less  than  last 
year  but  substantially  above  the  13-year  average.  Above-normal  flow 
is  expected  for  all  streams  in  this  drainage.  Reservoir  storage  is 
more  than  last  year ;  many  reservoirs  are  practically  full  already. 

The  outlook  for  the  Rio  Grande  in  Colorado  is  the  best  in  years. 
Unusually  heavy  snows  during  February  and  March  materially  im- 
prove the  outlook  in  this  area.  Reservoir  storage  is  in  excess  of  last 
year  and  there  is  a  large  amount  of  moisture  stored  in  the  soil. 
Above-normal  streamflow  is  expected  but  flows  will  not  reach  flood  pro- 
portions unless  later  weather  conditions  are  abnormal. 

IDAHO. — State-wide  prospects  are  mostly  fair,  but  are  slightly  better 
than  that  for  Clearwater  River  Drainage.  An  over-all  improvement 
occurred  during  March,  when  an  unusually  heavy  fall  of  snow  in  the 
southern  mountains  overcame  the  previous  deficiency.  On  all  south- 
ern drainages  having  storage  facilities  the  supplies  will  suffice  for 
irrigation  with  careful  use.  In  northern  areas  where  the  extra 
heavy  pack  had  previously  indicated  a  possible  flood  hazard,  the 
danger  has  been  eased  by  a  March  snowfall  below  normal. 

MONTANA. — Snow  accumulation  on  the  headwaters  of  Missouri  Basin 
streams  continues  above  average  except  on  the  Madison  and  Milk 
Rivers.  Although  summer  flow  of  these  two  streams  is  expected  to 
be  light,  in  general  flows  will  be  from  10  to  20  percent  above  normal. 
Reservoir  storage  is  about  the  same  as  last  year  but  substantially 
above  the  10-year  average.  Precipitation  on  the  plains  has  been  below 
normal  but  soil  moisture  conditions  in  the  irrigated  areas  range  from 
fair  to  good. 

NEVADA. — Water  for  Irrigation  will  be  in  short  supply  throughout 
the  State.  Run-off  from  the  Sierra  will  range  from  25  to  50  percent 
of  normal,  and  from  normal  to  60  percent  of  normal  on  headwaters 
of  the  Humboldt  and  its  main  stem.  Snow-stored  water  on  the  Sierra 
is  generally  less  than  50  percent  of  normal,  but  a  50  percent  increase 
in  snowfall  during  March  brought  the  pack  on  the  Humboldt  head- 
water basin  nearly  up  to  normal.  Reservoir  storage  is  poor,  being 
only  about  45  percent  of  last  year,  and  55  percent  of  usable  capacity. 

NEW  MEXICO. — The  heavy  snows  that  blanketed  southern  Colorado 
late  in  the  winter  extended  into  New  Mexico  as  far  south  as  Santa  Fe. 
Conditions  in  this  area  are  the  best  since  1942.  Stream  flows  sul>- 
stantially  above  normal  are  expected  in  the  Rio  Grande  tributaries 
except  Chama  River.  Snow  cover  on  this  watershed  is  not  as  good 
as  elsewhere,  and  storage  in  El  Vado  Reservoir  is  below  normal. 
Elephant  Butte  storage  is  also  low,  but  the  early  run-off  will  add 
materially  to  it.  Precipitation  has  been  above  normal  throughout 
the  area.  Soil-moisture  conditions  are  good  except  in  the  Carlsbad 
area  and  the  lower  Rio  Grande. 

OREGON. — The  outlook  hns  improved  greatly  since  midwinter  and 
1948  will  be  comparable  to  the  good  water  year  of  1946  in  many 
areas.  All  but  about  3  percent  of  all  irrigated  lands  have  in  sight 
good  to  fair  water  supplies  with  the  best  supplies  provided  by  storage. 
Greatly  deficient  supplies  are  not  expected  to  be  faced  by  any  section 
although  there  may  be  some  late-season  shortages  in  some  areas. 
Water  stored  in  all  reservoirs  is  about  20  percent  less  than  last  year, 


23  percent  less  than  in  1946,  and  16  percent  less  than  in  1945.     Only 
56  percent  of  the  more  important  reservoirs  are  half  full  or  better. 

Mountain  snow  cover  is  above  average  on  nearly  three-fourths  of 
all  measured  snow  courses  and  is  greater  than  last  year  at  all  stations. 
Watershed  soils  are  much  wetter  than  average,  which  greatly  favors 
run-off  from  the  snow  pack.  Cropland  soils  are  generally  well  wetted, 
with  moisture  penetration  in  the  dry  wheat  lands  equaling  that  of 
the  wet  year  1943. 

SOUTH  DAKOTA. — Snow  cover  on  the  Black  Hills  is  below  average 
but  10  percent  above  last  year.  Recent  precipitation  has  been  deficient 
and  soil  moisture  conditions  are  only  fair.  Storage  in  Belle  Fourche 
Reservoir  is  greater  than  last  year  by  10,000  acre-feet. 

UTAH.- — -Most  watersheds  will  produce  run-off  sufficient  to  meet 
irrigation  needs.  Practically  all  streams  will  discharge  at  least  80 
percent  of  the  average  run-off.  Flood  discharges  of  most  streams 
threaten  to  be  enough  higher  than  a  year  ago  to  damage  some  irriga- 
tion systems  and  farm  lands  during  the  spring  months.  Late-season 
supplies  should  hold  up  fairly  well.  Storage  generally  is  at  high 
levels,  with  the  principal  reservoirs  at. 75  percent  of  capacity. 

WASHINGTON. — Enough  water  will  be  available  for  all  purposes, 
including  hydroelectric  power  generation  at  Grand  Coulee  and  Bonne- 
ville.  The  possible  flood  hazard  indicated  in  February  has,  however, 
been  eased  by  lower  than  usual  March  snowfall.  The  April-Septem- 
ber flow  of  Columbia  River  at  The  Dalles  is  forecasted  at  94,000,000 
acre-feet,  which  compares  with  a  10-year  maximum  of  112,591,0(K» 
acre-feet  (in  1943)  and  a  minimum  of  57,320,000  acre-feet  (in  1944). 

WYOMING. — Flows  of  all  streams  east  of  the  Rocky  Mountains  will 
be  slightly  above  normal.  On  the  west  slope  of  the  Rockies  condi- 
tions are  not  so  favorable  and  it  is  anticipated  that  the  flow  of  the 
Green  River  will  be  20  percent  below  normal.  Snow  cover  is  less 
than  last  year  but  somewhat  greater  than  normal,  except  on  the 
Green  River.  Because  of  the  large  carry-over  storage  in  the  North 
Platte  reservoirs  an  ample  supply  of  stored  water  is  assured. 

Reports  detailing  the  results  upon  which  the  foregoing 
summaries  are  based  may  be  obtained  by  addressing  the 
Division  of  Irrigation  and  Water  Conservation,  Soil  Con- 
servation Service,  College  Hill,  Box  D.  Logan,  Utah.  Re- 
quests should  identify  the  State  or  drainage  basin  about 
which  information  is  wanted.  END 


Prospective  tlream  flow  April-September  1948  in  percent  of  10-year 
o.eraoe  1937-46 
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Water  Stored  in  Reclamation  Reservoirs 


.- 

torege  (in  cere  feet 

) 

Location 

Project 

K.  -i-rvoir 

Active  repccity  ' 

Mar.  31,  1947 

Mar.  31.  1948 

Region  1 

Baker.. 

Thief  Valtev.. 

17,400 

17,400 

17.  400 

Bitterroot 

Ijike  Como  

34,  700 

20,  400 

17.   10(1 

Boise  . 

Anderson  Ranch.  .  . 

464,200 

97,  800 

76,  200 

Arrow  nick 

286  600 

247  800 

171  000 

Deadwood 

161   900 

116  900 

85  100 

Lake  Lowell 

169  000 

158  200 

162  400 

Burnt  River 

I'nitv.  

24,  600 

21  000 

rj  KM) 

<  'nluinliii'.  Hr.-in 

F.    I).    Roo.-evell 

5.  220,  000 

5,  108,  000 

1.  i.r>(),  000 

1  tooolratai 

Crane  Prairie  

50,  000 

II.  200 

29,900 

Wickiup.,                     .       .   .   .. 

187,  000 

97,  900 

1  IS    L'l  Ml 

Minidoka 

Aiiiericp.n  Falls     

i  urn,  ooo 

1,  618.  400 

1.  670.900 

•li'ck.-on  Lake                .        ... 

847  000 

577,  900 

629.  600 

Lake  Walcott 

95  200 

69  000 

97  000 

(  ira--v  Lake                  .    .    .    .   . 

1.1  200 

12,  800 

14.  000 

Island  Park  .   

1  27,  300 

132,  400 

136.  600 

Okanogan 

Conronnullv                               .    .. 

13,  000 

6,  100 

4,  700 

Salmon  Lake.  .  .   

10,  500 

9,  400 

4,500 

Owvhee  ... 

Owvhee 

715,000 

593,  600 

397,900 

I'  mat  ilia 

Cold  Springs     .   .   -  

:><),  000 

50,000 

50,000 

McKav                                  .    .    . 

73,  800 

66,  300 

71,000 

Vale  

Agencv  Vallev          .    .   .   

60,000 

51,900 

45,500 

WITIM  Springs                   .   .    .   .. 

170,000 

136,  500 

40,  800 

Yakima... 

Humping  I..-K. 

33.800 

34,  400 

13.  KM) 

Clear  Creek  .    

5,  300 

5,300 

5,300 

Cle  Kluni     ..             

435,  700 

413,000 

296,  800 

Kachess                                     .   . 

239.000 

220,  800 

197,  300 

Keerhelus       .              

153,  000 

154,  600 

105.  300 

Tieton                                   .   .   . 

197,000 

171,  300 

140.200 

Region  2 

Central  Valley 

Millerton  Lake 

503,  100 

337,  600 

112.  7<M) 

Shasta 

4  389   100 

2,  758,  100 

3,  030.  200 

KlBniath..   . 

Clear  Lake                    

437,  500 

226,  700 

152,  400 

(  Berber 

94,  300 

42,  500 

29,000 

1'pper  Klamath  Lake     .   .   -    -- 

524,  800 

345,  100 

330,  200 

Orlend  ... 

l-a-t  Park.  

47,  900 

31,700 

18.900 

Stonv  dirge                      

50,  000 

39,800 

25,  100 

Region  3 

Boulder  Canvon 

1  :ike  Mead 

27  935,  000 

16,  383,  000 

18,620,000 

Parker  

Havaou.  . 

688,  000 

649,000 

607,  500 

Salt  River.                      t 

Part  let  t                             .... 

1  79,  500 

10,300 

19,600 

Horse  Mesa 

245.  KM) 

234,  200 

1  :>7.  600 

llur-eshoe 

<i~.  000 

13,700 

10.800 

Mormon  Flat 

57,  850 

40,600 

23,000 

Hoo-evelt                                _    .    . 

1   398,  400 

80,600 

:,i.  7(  M) 

Stewart   Mountain 

69.  800 

52,200 

3n.  :,IM) 

Region  4 

Fruit  Crouer- 

Fruit  (IrowiT- 

i  :,oo 

2,  100 

1.  MM) 

HumboM 

Rve  Patch                    

1  79.  000 

185,900 

120,300 

Hvriiiu 

Hvrum. 

15,  300 

11,  900 

10,700 

Moon  l.rke 

Moon  I  ake                   .   

3."..  soo 

9.000 

13,000 

Ntwiaadi 

I  ahontan 

273.  600 

241.600 

184,900 

I  ake  Tahoe 

732,  ()(H) 

518,400 

261.600 

New  Inn 

Newton 

.->  300 

4.900 

4.  900 

Ogclen  Rivi-r 

Pine   View 

II.  200 

14.  900 

1.  100 

I'ine  Kixer 

Vallecito 

126.  300 

60,  100 

:,7.  KMI 

Provo  Rjv.-r 

Deer  (  'reek 

i  in.  800 

73.  400 

127.800 

BeofleU 

Scofield                              .... 

li.V  800 

7,  600 

I.V   100 

Strrwlx-rrv  Vpllev 

Strawberry 

270.000 

115,200 

1  1  :..  200 

Truckee  River  Storage 

BOM 

40,900 

13,800 

1    'MM 

riicomprhgre        .    _". 

Tavlor  Park 

106,  200 

70,  100 

-7    MM) 

Welter  River 

Fchu  ...  . 

7.1  900 

55,300 

:;s  roo 

Region  5  

W.  C.  Au-tin 

Alt.  -    

1  40.  000 

45.500 

7J.  Jl  HI 

Cprl.hpd  

Alamogordo 

12H,  300 

3.-..  600 

37.  (XM) 

Avalon.. 

(i.  01)0 

3.200 

.V  3IM) 

Colorado  River 

Yar.-lmll  Ford 

810 

497,  400 

1*7.  IHM) 

Rio  Rrande      .       .  . 

Cahallo 

3i:>  !tro 

2i,o.  700 

173,800 

Region  <J  

Tiiciimcari 

Melle  Fourrhe 

Flept.ailt    Hillte     .  . 
CollcI'M  

Belle   Foiirche 

1,  817.  OdO 

300.  ooo 
177.  :.i:o 

5I3.  !MM) 
L'lil.  900 
I.M.  800 

395.  900 
271.000 
Mil,  100 

Milk  River       

Fre-no    ... 

1  27,  200 

1  36,  700 

77    IIMI 

Nel«on..  ........    . 

i;n.  MM) 

27,000 

32.  200 

Sherliurne  I  ake- 

100 

•J3.  400 
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HOMESTEADING  TIME 


in 


YUMA 


by 
WILLIAM  J.  WILLIAMS 

Special  Assistant  to  Regional  Director,  Region  III,  Boulder 

City,  Nev. 

The  fertile  Yuma  Valley  in  southwestern  Arizona  and 
southeastern  California  is  again  feeling  the  homesteader's 
plow. 

Beginning  this  spring.  2(>  World  War  II  veterans  will  be 
farming  alongside  oldtimers  who  homesteaded  on  the  project 
in  the  early  days.  The  new  homesteads  comprise  1.297  acres 
and  range  in  size  from  28  to  82  acres. 

The  drawing,  which  was  held  on  March  10, 1948.  at  Yuma, 
Ariz.,  was  the  first  to  be  held  in  Region  III  since  the  end  of  the 
war,  and  represents  the  tenth  postwar  land  opening  held  by 
the  Bureau  of  Reclamation.  Since  the  Yuma  opening,  the 
second  Tule  Lake  drawing  has  been  held,  making  a  total  of 
eleven  postwar  public  land  openings  to  be  held  by  the  Bureau, 
covering  a  total  of  34,097  acres  which  provided  farms  fov 
401  veterans. 

About  303  spectators  were  present  when  the  glass  jar  con- 
taining 541  capsuled  names  was  unsealed  in  the  American 
Legion  hall.  The  homesteaders'  names  were  drawn  in  rapid 
succession  by  representatives  of  veterans'  organizations  in  the 
Yuma  area  and  posted  on  a  huge  blackboard  at  the  front  of  the 
hall.  Fourteen  of  the  26  homesteaders  were  from  Arizona.  * 
from  California,  and  one  each  from  Washington.  Oregon, 
Idaho,  and  Pennsylvania.  Only  five  of  these,  all  of  the  Yuiiui 
area,  were  present  when  the  names  were  drawn.  The  first  cap- 
sule contained  the  name  of  John  C.  Snycler,  of  Dalmatia.  Pa. 

The  first  six  names  which  were  drawn  were  those  of  home- 
steaders outside  the  local  area.  But  No.  7  went  to  Yuma 
Veteran  Everette  Eugene  Harman.  a  marine  veteran  of 
Guadalcanal  and  other  South  Pacific  campaigns. 

The  No.  9  drawing  brought  forth  the  name  of  Fred  Eu- 
gene Simons,  Jr.,  of  nearby  Somerton.  At  that  moment 
young  Simons  was  working  in  the  basement  of  a  store  only 
a  few  doors  from  the  Legion  Hall.  A  thoughtful  friend 
hastened  to  break  the  good  news  to  him  and  in  a  few  min- 
utes he  strode  into  the  hall  to  claim  his  farm. 

Carlos  F.  Colvin,  No.  13,  heard  the  good  news  over  the 
radio  as  he  was  eating  lunch  at  his  home  in  Eden.  Ariz.  The 
next  day  he  drove  to  Yuma  to  look  over  his  farm  which  proved 
to  be  part  of  the  Bard  town  site.  He  has  been  doing  quite 
well  in  the  SafFord  Valley  of  Arizona  growing  cotton  on  60 
acres  of  leased  land  but  water  is  short  there  and  the  prospect 
of  fertile  land  in  the  Yuma  Valley  with  a  full  water  supply 
is  mighty  inviting. 

No.  15  was  claimed  by  sandy-haired  Hayden  Van  Mitchell, 
of  Arkansas,  who  had  been  farming  leased  land  in  the  valley 


Everette  Eugene  Harman   likes  the  looks  of  alfalfa  and  date  trees 
growing  on  his  homestead.     Phota  by  Samuel  B.  Watkins,  Reginn  111. 

for  the  past  2  years.     His  new  farm  is  only  5  miles  from 
where  he  lived  at  the  time  of  the  drawing. 

No.  18  was  considered  an  unexpected  and  welcome  wed- 
ding gift  by  Elgy  A.  Kryger  and  his  bride  of  a  few  weeks. 

When  the  name  of  Martin  Reuben  Ross,  No.  "20,  of  Yuma, 
was  called,  Ross,  a  lanky  Texas  veteran,  leaped  to  his  feet 
at  the  rear  of  the  hall  and  whooped :  "THAT'S  ME !"  With 
his  wife  and  baby,  he  made  his  way  dazadly  to  the  front. 
It  was  a  great  day  for  young  Ross,  as  he  had  come  to  Yuma 
1  year  ago  expressly  to  work  on  an  irrigated  farm  to  add  to 
the  experience  required  for  homesteading. 

The  gleam  of  hope  in  the  eyes  of  many  of  the  applicants 
who  were  present  slowly  died  as  their  chances  grew  slimmer. 
And  as  the  last  name  was  called,  the  disappointed  filed  slowly 
out  of  the  hall.  "Perhaps  I'll  be  lucky  when  the  Mesa  home- 
steads are  drawn."  one  was  overhead  to  remark.  Some  of 
the  unlucky  applicants  for  Yuma  project  farms  may  be  more 
fortunate  when  names  are  drawn  in  Yuma  this  summer  for 
54  farms,  comprising  nearly  5.000  acres,  on  the  Gila  project's 
Yuma  Mesa  Division  just  east  of  Yuma. 

In  addition  to  Snyder,  Harman.  Simons,  Colvin,  Van 
Mitchell,  Kryger,  and  Ross,  the  Yuma  Project  homesteaders 
are:  Charles  Burrell,  Thatcher.  Ariz.;  June  E.  Pritchett, 
Santa  Ana.  Calif.;  Lrslie  G.  Todd,  Davis,  Calif.;  William 
Owen  Hilton,  Pacific  CJrove,  Calif. ;  Alward  F.  Fenn,  Safford, 
Ariz. :  Arthur  Edward  Martin,  Tulelake,  Calif.;  Charles 
Cooper,  Phoenix,  Ariz.;  Edward  F.  Conrey,  Yuma,  Ariz.; 
Lawrence  G.  Arnold.  Orland,  Calif. ;  Henry  Charles  William- 
son, Jr.,  Sunnier,  Wash.;  Alfred  Maharry,  Tulelake,  Calif.; 
Albert  Snyder.  Somerton,  Ariz.;  James  P.  Richardson,  Van 
Nuys,  Calif.;  Frank  E.  Brown,  Compton,  Calif.;  Creighton 
Briggs  Eggleston,  Shedd,  Oreg. ;  Albert  R.  Face,  Yuma, 
Ariz.;  Wilford  Leo  Allen,  Tolleson,  Ariz.;  Wesley  A.  Davis, 
Somerton,  Ariz. ;  Roy  E.  Freeman,  Wilder,  Idaho. 

The  above  veterans,  after  filing  applications  for  their  home- 
steads, paying  necessary  filing  and  water  fees,  substantiating 
the  data  submitted  with  their  applications  and  if  necessary, 
appearing  personally  before  the  board  of  selection,  will  set  up 
housekeeping  on  Yuma  project  homesteads  on  this,  the  oldest 
reclamation  development  on  the  lower  Colorado  River.  END 
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Left:  Close-up  of  circular  drydock  at 
i  ..ul.  .  Dam  with  floating  .  ..I--..M  -i.n,  <l 
li  .  Barge  part  of  caisson  ha*  been 
raised  to  top  of  access  shafts,  in  position 
it  Hill  iH-cup>  when  caisson  is  in  plan-  mi 
concrete  of  spillway  of  tlie  dam.  Our  -•••  - 
lion  of  drydock  (see  arrows)  will  he  cut 
loose  and  dropped  into  the  river  to  permit 
.  .II--..M  to  be  floated  from  drydock.  Be- 
low: View  of  circular  dr>dork  ut  I  milrr 
Dam,  showing  partially  floating  caisson  in- 
side. Photos  br  F.  R.  Pameruy,  Rffion  I. 


of 

Grand  Coulee   Dam 

by  W.  I.  MORGAN 

Hydraulic  Engineer,  Columbia  Basin  Project, 
Washington,  Region  I 

The  Columbia  is  a  mighty  river,  for  untold  centuries  free 
to  cut  and  wear  through  the  deep,  hard  IHVH  l>cil-  and  the 
great  granite  reefs  along  her  way.  Tin-  ( irand  Coulee  Dam  is 
a  mighty  structure  which  stands  squarely  across  her  path  de- 
manding toll  before  she  can  move  on. 

Grudgingly,  the  Columbia  puts  her  "shoulder  to  the  wheel" 
of  the  giant  turbines  and  growls  and  whines  as  -he  -pin-  out 
the  |iower  to  light  the  million  lamps  of  distant  cities  and  to 
drive  the  gears  of  industry.  That  part  of  her  which  cannot 
squeeze  through  the  whirling  turbines  must  pass  over  the 
long  spillway  and  tumble  to  the  river  Mow  the  dam. 

The  Columbia  ha-  left  her  mark  on  man's  largest  masonry 
dam.  During  construction  days,  when  the  flow  of  the  river 
was  shifted  from  side  to  side  to  permit  work  to  continue, 
powerful  cross-currents  tossed  big  Unilders  and  gravel  into 
the  spillway  bucket.  (Sec  RECLAMATION  ERA,  February 
11)47.)  Like  millstones,  these  wore  down  sections  of  the 
bucket. 

Hut  like  the  boisterous  Columbia,  man  is  cunning,  too. 
When  the  winter  season  of  lowest  flow  occurs  on  the  river, 
man  will  set  forth  with  ingenious  tools  to  repair  the  damage. 

These  tools  which  will  |N>nnit  workmen  to  labor  in  normal 
atmospheric  conditions  beneath  70  fret  of  icy  water  are  of 
many  kinds.  The  biggest  and  most  important  is  the  "Float- 
ing Caisson.*1 
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The  float  in-:  caisson  is  built  of  structural  steel,  and  weighs 
1,300  tons.  It  has  a  curved  bottom  so  that  when  it  is  taken  to 
the  toe  of  the  spillway  section  of  the  dam  and  sunk,  it  will 
fit  clo-cly  lo  the  concrete  surface  on  which  it  come-  to  n-t. 
Rubber  sealing  strips  contact  the  concrete  surface.  The 
working  chamber,  now  about  7'>  feet  Mow  the  river  surface, 
can  IK-  pumped  dry.  and  the  repair-  carried  on  at  the  eroded 
areas. 

Each  time  the  caisson  i-  sunk  and  unwatered.  (i.7.~>0  square 
feet  of  concrete  surface  will  IK-  accessible  for  repair.  Re- 
peated, moving  and  sinking  of  the  cais-im  will  ex|x>se  any 
area  dc-ired. 

The  float  in-:  nil—  <>n  ha-  two  principal  pait.-:  the  portion 
which  can  be  sunk  beneath  the  river  surface  to  the  concrete 
Mow.  and  the  barge  which  remain-  afloat.  Four  hollow 
-haft-,  -even  and  one-half  feet  in  diameter,  extend  alxive  the 
river  surface  at  all  times  and  i-mmect  the  barge  with  the 
working  chaunVr.  In  two  of  the-c  -ice!  -haft-  i-  dupln-ate 
pumping  machinery  for  unwaterinir  the  working  chamltcr. 
a  third  shaft  houses  an  electric  elevator  to  carry  men  to  and 
from  the  interior,  and  the  fourth  is  a  dear  lioi-tway  for 
pUBage  of  r<iii-iructioii  materials.  The  barge  is:  confined 
within  the  area  U-iweeii  the  -haft-,  and  operates  on  guides 

UK  Millie,  |   Oil   tlle-e   -haft-. 

The  hull  of  the  barge  is  twelve  feel  deep.  Hoisting  equip- 
ment is  mounted  on  the  deck,  and  the  i — ar\  ele.trical 

THK  RECLAMATION  F.RA 


equipment  is  in  the  hull.  The  barge  and  the  sinking  portion 
are  connected  with  heavy  cables  so  the  working  chamber  can 
be  lowered  slowly  to  the  concrete  surface,  or  raised,  floated 
to  a  new  position,  and  again  sunk. 

The  caisson  lies  so  deeply  when  afloat  that  at  least  30  feet 
of  water  is  required  for  safe  movement.  Before  the  caisson 
could  be  constructed  at  the  Grand  Coulee  Dam,  a  circular  con- 
crete drydock  sufficiently  large  to  contain  it  was  built.  The 
drydock  has  a  huge  gate,  55  feet  high,  which  opens  to  let  the 
caisson  in  or  out. 

During  the  flood  season  of  the  river,  the  caisson  is  placed 
in  the  drydocks  and  sunk  for  protection  from  the  force  of  the 
swirling  waters.  The  drydock,  with  the  sunken  caisson  in- 
side, is  often  also  submerged  completely  during  June  and 
July. 

Maneuvering  an  unwieldy  1,300-ton  combination  barge  and 
working  chamber  will  prove  to  be  a  ticklish  job  on  the  Colum- 
bia. Although  it  is  tamer  during  the  low-water  season,  it 
still  must  be  considered  treacherous.  Powerful  winches,  per- 
manently located  on  the  river  banks  and  at  each  end  of  the 
1,600-foot  spillway  with  heavy  cables  attached  to  the  caisson, 
pull  it  to  the  desired  place.  Kadio  communication  to  the 
operator  of  each  winch  will  coordinate  all  movements. 

This  big  repair  job  on  the  spillway  bucket  of  the  Grand 
Coulee  Dam  is  not  a  simple  one  nor  a  short  one.  The  work 
may  require  10  years  to  complete.  END 
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Top  photo:  Working  model  of  the  floating  caisson  in  its  test  tank  at 
Coulee  Dam.  Note:  Bottom  of  caisson  has  been  curved  to  fit  spill- 
way bucket  snugly.  Before  being  seated,  it  will  be  moved  slightly  to 
the  left  for  proper  fitting.  Photo  by  H.  Wayne  Fuller,  Region  I. 
Above:  Water,  during  flood  season,  covers  caisson  and  circular  dry- 
dock.  Former  had  been  anchored  to  latter  and  its  barge  part  had  been 
lowered  and  filled  with  water.  When  in  working  position  at  the  spill- 
way, caisson  will  appear  similar  to  this  photo  except  its  barge  will  be 
above  water.  Photo  by  F.  B.  Pomeroy,  Region  I. 
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School  Was  NEVER 
Like  THIS! 


by  WAYNE  L,  SMITH 

Instructor,  "Veterans  On-tlie-Farm  Training  Program,"  Heart 
Division,  Shoshone  Project,  Wyoming 


The  author  add*  a   liylil   note  to  a  M-rlou*  topic  wliirli   i-  cnjovcd  by 

Governor  Lester  (\  Hunt,  uf  ^  > online.  Region  VI,  Regional  Director 

Kenneth  F.  Vernon.  and  Mayor  Or;i  Iteater.  of  Powell.  %»<i. 


"School  wits  never  like  tliis."  was  the  comment  of  a  veteran 
ho >teailer  taking  "mi-the-farin"  training  at  Heart  Moun- 
tain. Siio-hone  project.  Wyoming. 

If  I  had  l»een  a  little  doubtful  about  how  the  instruction 
had  lieen  received,  my  confidence  was  restored  by  this  remark. 
We  had  tried  from  I  he  beginning  to  get  away  from  the  atmos- 
phere of  formal  -chooling  or  teaching  farming  from  a  hook. 

The  average  veteran  had  been  told  what  to  do.  and  how  and 
when  to  do  it.  for  M>  long  that  it  would  have  be-.-n  a  mistake 
1  the  training  program  up  on  a  formal  basis.  The  many 
remarks  I  had  heard  farmers  make  about  "hook  farming"  and 
those  who  taught  farming  from  a  hook — all  of  them  far  from 
complimentary — cnnie  to  mind.  The  realization  that,  to  a 
large  extent,  this  attitude  is  justified,  influence:!  the  decision 
to  make  the  training  .is  informal  as  pn— -idle  but  not  in- 
formal enough  to  develop  into  a  common  "bull  session." 

I  received  a  home-lead  in  the  drawing  held  at  Powell, 
Wyo..  in  February  I'.'IT.  to  e-tabli-h  priority  of  selection 
on  *'•'•  units  open  fur  settlement  at  that  time  on  the  Heart 
Mountain  Division  of  the  Shoshone  project.  In  .July  I  ac- 
cepted the  job  of  instructor  of  Institutional  ()n-the-Karm 

Training'  under  Public  Law  :1J<',.  coi only  known  as  the 

(il  hill  of  rights,  nnd  placed  my-clf  in  the  embarrassing 
position  of  trying  to  tell  my  neighbors  how  to  farm. 

It  is  un  unwritten  law  of  longstanding  that  you  do  not  tell 
your  neighbors  how  to  farm,  not  if  you  want  them  to  have 
a  nrighlinrly  fceliny  toward  you.  It  i>  one  thine  for  a  county 
a^ent  or  vocational  agriculture  instructor  to  offer  advice.  It 
IM  Momelhin";  elsf>  for  a  fanner  to  tell  other  farmers  how  to 
farm,  until  he  has  demonstrated  over  a  period  of  15  or 
•_'"  years  that  he  knows  what  he  is  talking  about.  The 
only  way  I  ronld  get  out  of  this  difficult  situation  and  still 
draw  my  salary,  was  to  call  on  others  to  do  the  telling.  Tin- 
was  |wrha|m  a  cowardly  way  out.  but  it  has.  I  lielieve.  resulted 
in  a  training  program  that  will  compare  favorably  with  any 
GI  training  ••hi—  in  thp  State. 

The  "on-the-farm"  training  program  was  established  to 
••nab!.-  qualified  veterans  to  mvive  institutional  training  in 
agricultural  practice*.  The  veterans  are  eligible  for  one 
year  of  training  pin-  an  additional  month  for  each  month 
s|H-nt  in  the  armed  forces  not  to  excee:!  four  calendar  years. 
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-unlit  i.  i  .M  -  undivided  attention  .1-  he  lead*  rla»»room  <li-<  ii"ion 
on  lule»t  development*  in  furniinu  practice*.  Thi*  may  not  he  the 
l.i-i  word  in  <'la**r<Miiii*  hut  it'*  tin-  up-lo-dalc  in  Iruction  that  count*. 


V.  <  .  I  ..M.  lii   ilrmonMralr*  let  lini«|iic  of  u*inu  |M>Mer  •»«  to  veteran*  in 
the  >hop  riMim.      M«rliine-Hse  dinner*  iiin-l  he  nir<  Imnii  *  the>e  dny». 


\M    photo-  In     I       I! 


n  k.    IJ.  LIOI,   \  | 
TlIK    Kl.i  I.»M»TION    K.H* 


During  the  training  period,  subsistence  payments  to  veterans 
enrolled  in  the  agricultural  courses  are  provided  by  the 
Veterans'  Administration. 

The  veteran  homesteaders  at  Heart  Mountain  have  all  had 
some  farm  experience,  but  having  come  from  all  parts  of  the 
country  many  of  them  have  never  had  experience  in  irrigation. 
Much  of  the  knowledge  they  had  acquired  could  not  be  applied 
here  because  of  the  difference  in  soil  conditions,  climate, 
length  of  growing  season,  and  crops  grown. 

The  most  logical  place  to  look  for  practical  information 
was  among  the  farmers  in  the  area — older  settlers  who  had 
learned  from  experience  and  had  demonstrated  their  knowl- 
edge by  specializing,  to  some  extent,  in  a  particular  farm 
enterprise  and  making  a  success  of  it.  The  old  saying  that 
experience  is  the  best  teacher  is  perhaps  more  applicable  to 
farming  than  any  other  vocation.  But  why  not  learn  from 
the  experience  of  others  ? 

With  this  in  mind,  a  great  part  of  the  instruction  program 
now  in  force  has  consisted  of  informal  talks  by  experienced 
farmers  who  have  been  very  cooperative  in  volunteering  their 
time  and  services.  Usually  such  talks  are  followed  by  general 
discussions.  A  particular  effort  has  been  made  to  use  special- 
ists from  the  University  of  Wyoming  when  they  are  in  this 
area.  Visual  instruction,  proven  by  educational  leaders  to 
be  a  very  effective  means  of  teaching,  also  helps  to  relieve 
the  monotony  of  lectures.  This  part  of  the  training  is  carried 
out  by  the  use  of  educational  films  available  from  various 
companies,  and  film  libraries  of  the  University  of  Wyoming 
and  Colorado  State  College.  Films  are  available  that  deal 
with  many  phases  of  farming. 

The  Vocational  Division  of  the  Wyoming  State  Depart- 
ment of  Education,  which  supervises  the  training,  was 
fortunate  in  obtaining  the  services  of  another  instructor  ex- 
perienced in  shop  work.  About  one-third  of  the  200  hours  of 
classroom  instruction  required  per  year  is  devoted  to  shop 
instruction.  Although  equipment  is  far  from  adequate,  a 
number  of  useful  articles  such  as  hog  and  brooder  houses, 
gates,  cabinets,  feeders,  and  saw  filing  clamps,  have  been  made 
by  the  trainees.  Several  automobiles  and  trucks  have  been 
overhauled  in  the  shop  which  was  formerly  the  school  shop 
for  the  Heart  Mountain  Relocation  Center.  Two  electric 
welders  were  recently  secured  for  instruction  in  welding — a 
knowledge  necessary  on  any  farm. 

Another  phase  of  instruction,  still  in  the  planning  stage, 
is  the  construction  of  precast  concrete  irrigation  structures. 
The  engineers  and  settlement  specialists  with  the  Bureau  of 
Reclamation  are  cooperating  in  designing  and  testing  the 
structures.  A  number  of  these  structures  are  being  tested  at 
the  present  time.  Those  that  meet  the  requirements  and 
prove  satisfactory  will  be  made  in  quantity  in  the  shop  for 
use  by  the  trainees  on  their  homesteads. 

The  "on-the-farm"  part  of  the  instruction  consists  of  dem- 
onstrations of  improved  practices  and  crop,  feeder,  and  dairy 
tours  to  observe  practices  actually  in  use.  Special  emphasis 
lias  been  placed  on  planning  the  farmstead.  No  greater  op- 
portunity has  ever  existed  to  plan  a  farmstead  for  economical 
operation  than  on  the  new  homesteads  where  all  the  improve- 
ments are  yet  to  be  made. 

All  parts  of  instruction  are  strictly  informal  and  flexible 
to  meet  emergencies.  The  home  of  one  of  the  trainees  re- 
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cently  burned  and  the  class  volunteered  to  move  a  section  of 
one  of  his  barracks  to  his  farm  and  spend  three  days  making 
it  over  into  a  four-room  house.  This  will  be  done  according 
to  a  drawn  plan.  It  is  hoped  that  this  will  serve  as  an  ex- 
ample of  how  the  barracks  from  the  former  Heart  Mountain 
Relocation  Center  can  be  made  into  practical  farm  homes. 

Special  mention  should  be  made  of  the  cooperation  received 
from  the  County  Agent,  F.  H.  A.  County  Supervisor,  Bureau 
of  Reclamation  Settlement  Specialists,  A.  A.  A.  represent- 
ative, and  representatives  of  other  agencies.  Their  services 
have  helped  immeasurably  in  improving  the  on-the-farm 
training  program  at  Heart  Mountain.  END 

A  New  Killer  for  Water  Weeds 

(Continued from  page  S3) 

trials  that  snails  found  in  streams  and  irrigation  canals  in 
this  country  were  even  more  susceptible  to  the  new  formula 
than  waterweeds.  thus  the  snail  population  could  be  elimi- 
nated directly.  The  Egyptian  Government  has  already  asked 
for  information  on  the  new  formula  for  the  dual  purpose  of 
controlling  waterweeds  and  snails.  It  also  has  possibilities 
for  killing  mosquito  larva  and  crayfish.  The  burrowing 
habits  of  the  latter  have  caused  the  washing  out  of  structures 
in  some  irrigation  systems. 

A  word  of  caution :  The  new  formula  is  inflammable  and 
should  be  kept  away  from  open  flames.  Also,  avoid  excessive 
breathing  of  the  naphtha  fumes.  The  naphthas  may  cause 
trouble  to  the  skin  through  prolonged  or  frequent  contact 
but  vou  can  avoid  this  difficulty  by  a  thorough  washing  with 
soap  and  water.  From  the  few  preliminary  tests  made  to 
determine  the  effects  of  the  naphtha-treated  water  on  crop 
plants,  no  injury  was  observed  at  concentrations  used  for 
controlling  waterweeds.  However,  a  more  comprehensive 
study  is  now  being  made  in  the  field  and  in  the  greenhouse, 
and  pending  the  results  of  these  investigations  it  is  suggested 
that  the  use  of  treated  water  for  irrigation  purposes  be 
avoided  as  much  as  possible. 

Dr.  R.  S.  Rosenfels.  plant  physiologist,  formerly  with  the 
Bureau  of  Plant  Industry,  Soils  and  Agricultural  Engineer- 
ing, was  stationed  at  the  Bureau  of  Reclamation  chemical 
laboratory  in  Denver  during  the  laboratory  tests  described 
in  this  article.  Equal  credit  is  due  him  and  the  Reclamation 
chemists  for  the  initial  discovery  of  the  value  of  the  naphtha 
compounds  for  controlling  waterweeds. 


PHYSICAL  PROPERTIES  OF  THE  NEW  MIXTURE 
DISCUSSED  IN  THIS  ARTICLE 

The  material  is  predominantly  aromatic  and  may  be  of  either 
coal-tar  or  petroleum  origin.  It  is  composed  of  the  higher  homo- 
logues  of  benzene,  not  more  than  10  percent  of  which  shall  have 
a  boiling  point  below  287°  F. 

Flash  point  'F.  not  less  than 87 

Aniline  point  minus  ^F.  lower  than. 

Kaurl-Butanol  value,  ml.  higher  than 80 

ASTM  D-86  distillation  °F. : 

Starting  point -278 

Not  more  than  10  percent  at 

Not  less  than  90  percent  at— _ 

End  point,  not  higher  than 420 

For  an  emulsifying  agent  the  use  of  mahogany  soap  of  ap- 
proximately ">  percent  by  volume  is  recommended  and  should  be 
thoroughly  mixed  prior  to  application. 

The  physical  properties  listed  above  can  be  used  as  a  specifi- 
cation for  purchasing  the  material. 
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IRRIGATION 
in  the  Province  of  Alberta,  Canada 


U'mlern  Irrigation  Di.trirl  Dam  on  Bow  River  at  Calgary,  Alberta.     Photo  courtesy  of  H.  Pollard,  Calgary,  Canada. 

by  P.  M.  SAUDER,  Colonization  Manager,  Department  of  Water  Resources,  Government  of  the  Province  of 

Alberta,  Canada 


Alberta  is  blessed  with  thousands  of  acres  of  fertile  soil, 
but  parts  of  the  southern  portion  of  the  Province  suffer  from 
a  lack  of  sufficient  rain  full.  Not  only  is  precipitation  rel- 
atively light  but  it  is  also  variable,  unreliable,  and  unpredict- 
able. It  fluctuates  above  and  below  the  critical  [MMiit  for 
crop  production  and  even  a  slight  decrease  in  amount  from 
one  year  to  the  next  may  seriously  reduce  the  yields  of  unirri- 
gated  crops.  Withering  drought,  possible  in  any  year,  may 
destroy  dry  lain!  crop-  over  wide  areas.  As  a  result,  agricul- 
ture is  not  reliable  in  Southern  Alberta  except  where  irriga- 
tion is  available. 

There  are,  however,  individuals  und  corporate  bodies  oper- 
ating large  wheat  farms  quite  siicce-s  fully  e\en  when  wheat 
H  idling  at  its  lowest  price.  With  up-to-date  |H>wer  ma- 
chinery, it  is  possible  to  produce  wheat  on  large  areas  at  a 

iniil    ro-)     p. -i     bushel.       I    -n:ill\     llir-e    lal^'cr     farinc!-    "lil\ 

crop  half  of  their  land  each  year  and  -ummcrfallow  (lie  other 
half.  The  suinnierfallow  conserves  the  moisture  and  they 
have  practically  two  years'  moisture  in  produce  one  crop.  By 
this  method,  they  are  almost  -me  to  have  a  fairly  good  yield. 

The  story  of  the  man  with  one  quarter  section  or  a  half 
section  is  different.  He  cannot  produce  wheat  nearly  as 
cheaply  because  he  cannot  buy  the  large  economical  machinery 
and  his  acreage  is  too  small  for  economic  farming.  He 
usually  falls  behind  and  gets  dee|>er  in  debt  until  finally  he 
loses  his  land  and  the  large  farmer  buys  it  at  a  low  price. 
The  small  farmer  is  disap|>earing  from  the  semiarid  areas 
and  is  being  replaced  by  a  few  successful  and  pro*|>erous 
large  farmers. 

Then  •!•  also  large  areas  occupied  by  cattle  and  sheep 
ranchers  who  help  to  produce  a  lot  of  the  wealth  of  the 
Province  but  in  the  semiarid  regions  they  are  replacing  the 
small  farmer,  with  the  result  that  the  population  is  decreM- 
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ing  and  there  are  large  areas  so  sparsely  populated  that  it  is 
impossible  to  maintain  schools  and  improve  roads.  Here 
again,  the  small  farmer  cannot  make  a  decent  living. 

The  primary  purpose  in  providing  irrigation  is  to  incrca-e 
production  and  eliminate  the  hazard  of  drought  and  crop 
failure.  The  control  of  moisture  through  irrigation  afford- 
a  high  degree  of  stability  in  production  which  gives  irriga- 
tion an  important  advantage  over  dry  land  farming.  This 
advantage  is  fully  demonstrated  by  the  greater  density  of 
population,  adequately  supported  on  irrigated  as  compared 
to  dry  land  by  the  thriving  agricultural  communities,  and 
the  prosperous  urban  centers  in  the  irrigated  sections.  Irri- 
gation provides  for  a  wide  diversity  of  crops  and  for  the 
growing  and  feeding  of  livestock.  It  provides  opportunity 
for  home  building,  for  maintaining  a  higher  standard  of  liv- 
ing, and  for  improved  educational  facilities  and  social  ad- 
vantages made  jw>ssible  by  a  greater  density  of  population. 

The  marked  increase  in  the  density  of  population  where 
water  is  made  available  for  crop  production,  for  home  build- 
ing, and  the  growing  of  food  in  large  and  certain  quantities, 
thereby  maintaining  a  high  standard  of  living,  is  no  doubt 
I  he  major  benefit  of  irrigat  ion.  and  is  shown  in  a  comparison 
of  population  under  dry  land  and  irrigation  conditions  in 
Alln-rta. 

The  cen-ii-  returns  for  1 '.'.'111  -how  the  nil  ml  er  of  persons  in 
wholly  dry  farming  area-  ca-l  and  south  of  I/ethliridge  a- 
:i\crai:iMi:  :'•-'•  per-on-  per  -quare  mile.  The  partly  irrigate  I 
ureas  aM-ia^-ed  1-j.T  person.-  per  -quare  mile,  and  the  irriga- 
tion areas  averaged  L".».7  pcr-on-  per  square  mile.  The  tend- 
ency is  for  the  density  of  the  ]Hipulation  to  increase  in  the 
irrigated  areas  and  to  decrease  in  the  dry  farming  area-. 
The  s|>eciali/.cd  crop-  -uch  as  sugar  Ix-cls  mean  -mailer  farms 
and  more  help,  often  two  familie-  on  a  farm. 

THE  RECLAMATION  ERA 


Industrial  developments  resulting  from  irrigation  are  con- 
tributing in  a  very  substantial  measure  to  the  general  wel- 
fare of  southern  Alberta  and  to  Canada  as  a  whole.  The 
main  developments  of  this  nature  include  sugar  beet  fac- 
tories, canning  factories  (where  a  wide  assortment  of  prod- 
ucts are  processed),  seed  cleaning  and  grading  plants,  alfalfa 
meal  mills,  commercial  apiaries,  cheese  factories,  and  plants 
for  producing  dairy,  meat,  and  poultry  products. 

Some  508,600  acres  of  land  are  actually  served  by  existing 
irrigation  works  of  the  11  larger  projects  in  southern  Alberta 
and  there  are  about  5,000  irrigation  farmers  operating  on  this 
area.  In  addition,  there  are  a  large  number  of  small  projects 
operated  by  the  owners  of  the  land.  In  all,  about  70,000  acres 
can  be  irrigated  by  these  small  projects. 

The  area  that  can  be  irrigated  is  much  greater  than  the 
supply  of  water  available  will  irrigate,  and  further  develop- 
ment must  be  based  largely  on  storage  of  high  and  flood 
waters  of  the  streams.  Large  quantities  of  water  flow  down 
the  streams  in  the  spring  and  early  summer  which  should  be 
stored  in  reservoirs  and  spread  on  the  land  later  in  the  season 
when  the  crops  are  suffering  from  drought. 

Our  Governments,  Federal,  and  provincial,  which  of  course 


only  carry  out  the  wishes  of  the  people,  have  been  slow  to 
realize  the  great  advantages  of  irrigation  in  the  past.  It 
looks  now,  however,  as  if  works  will  be  constructed  in  the 
near  future  to  serve  a  considerable  additional  area.  In  fact 
construction  has  already  started  on  works  to  serve  an  addi- 
tional 345,000  acres  in  the  St.  Mary  and  Milk  Rivers  drain- 
age basins  at  an  expenditure  of  about  $20,000,000.  A  pro- 
gram involving  an  expenditure  of  $100,000,000  in  10  years 
is  also  being  seriously  considered.  This,  however,  is  only 
a  small  program  when  compared  with  the  program  of  the 
Bureau  of  Reclamation. 

Irrigation  has,  of  course,  been  practiced  in  the  United 
States  much  longer  than  in  Canada  and  to  a  much  greater 
extent  and  Canadian  engineers  engaged  in  irrigation  work 
have  learned  a  lot  from  their  American  cousins.  Our  visits 
to  the  United  States  have  been  very  limited  in  recent  years 
because  of  the  War.  However,  C.  S.  Clendening,  district 
manager  of  the  Lethbridge  northern  irrigation  district  and 
G.  S.  Brown,  assistant  manager,  St.  Mary  and  Milk  Rivers 
Development  and  I  seized  an  opportunity  to  pay  a  hurried 
visit  to  irrigated  areas  in  Wyoming,  Colorado,  Nebraska,  and 
Montana.  Here  are  a  few  comments  on  our  observations. 
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The  crops  grown  with  irrigation  in  AH»erta  are  -.milar 
to  those  grown  in  tin-  four  State-  vi-ited.  Alberta  is  further 
North  but  our  irrigated  arras  are  only  2.9<X)  to  :>.I'IHI  feet 
above  sea  level.  The  irrigated  land*  in  the  four  State-  vi-ited 
are  at  niiu-h  higher  altitude-. 

The  United  Stati-  projects  have  more  drain>  than  Alberta 
projects,  largely  because  the  irrigated  land  in  the  United 

-  project-  i-  valncil  considerably  higher  and  more  drain- 

-  provided  to  prevent  lo>-  of  the  u-e  of  the  land  through 
-••cpaoy.  waterlogging  ami  alkali.     More  of  the  canals  on 
the  United  State-  project-  are  lined  with  concrete  to  prevent 
leakage  and  consequent  damage  1"  the  land. 

MAXXKROF  FINAM  IM.  rm  L\H<;KK  IRHIUATIOX  PKOJK<  i- 
ix  AuttRTA 

In  the  early  -tages  of  irrigation  development  in  Alberta. 
those  who  settled  on  the  land  were  exacted  to  pay  the  total 
cost  of  the  con-trnction  of  the  irrigation  works,  hut  it  was 
found  that  while  irrigation  enabled  them  to  pro. lure  more  and 
Letter  crop-,  the  water  charge-  were  too  great  a  burden. 

The  cost  per  arrc  varied  greatly  on  the  different  irriga- 
tion projects.  The  total  capital  charges  due  to  irrigation 
have  varied  from  a  few  dollars  per  acre  in  the  ca-e  of  the 
Mountain  View  project  toS.V,  per  acre  in  the  Lethhridge 
Northern.  The  annual  charges,  for  capital  costs,  mainte- 
nance and  operation  varied  correspondingly,  from  30  cent- 
per  acre  to  $5.^5  per  acre.  S.mie  of  the  higher  rate-  were 
later  reduced.  Summaries  of  the  charges  made  on  some  of 
the  typical  projects  will  be  given  hercnnder. 

ST.  MART  AND  MII.K  KIVKRS  DKVF.IX>I'MKNT 

Till*,  the-  flr«t  large  project  undertaken,  was  constructed  by  the 
AlU-rta  Hallway  &  Irrigation  ('«.  to  irrigate  n  tract  of  hind  owned  l.\ 
ill.-  c,inipan\  an<l  lying  south  iind  cast  of  the  site  of  the  present  city 
of  Ix-thbrldge.  Mont  of  the  linul  was  solil  at  .<"i  per  Here  for  the  Innd 
and  £C>  per  ncre  ailitionnl  for  n  water  right  f»r  the  ureas  that  could  be 
irrigated,  I'ayments  were  ii-uall\  on  n  crop  share  hasis  of  one-fifth 
of  the  sugar  l»eet  crop,  one-thinl  of  the  oilier  crops,  nnil  C>  |iercent  inter- 
•-'  per  annum  on  the  uii|uiiil  balance  of  the  piin-hiise  price.  S..M»- 
dihVultieN  were  e\|>4-riei]ceil  during  the  pcrli>ds  of  low  prices  for  fiirin 
pn«luce  but  rii"-t  of  the  piirchnsers  hnve  pniil  ii|>nnil  the  proceeds  from 
the  naif  of  the  water  rights  have  reimbursed  the  coin|Miny  for  the  cost 
of  the  construction  of  the  works.  The  service  charge,  amounting  to 
$1  per  Irrigable  nrre.  IM  a  lir-t  charge  against  the  crop  share  for  the 
o|HTatlon  of  the  miiln  and  large  hrnnch  canals.  The  tanner-  o|>eratc 

their  own  (li-trihiition  work*  Indiviilimlly  or  c |ieratively  at  a  cost  of 

25  rent*  per  Irrigable  aerv. 

EASTKRX  IRRIGATION  DISTRICT 

A  large  portion  of  the  Irrigable  Innd  on  this  project,  which  lies  east 
of  the  city  of  Calgary,  wan  held  by  fanners  under  agreements  to  pur- 
rhaxe  from  the  1'aiiadinn  I'licltic  Hallway  Co..  ImilderH  of  the  works, 
nt  price,  ranging  from  *'-'<  to  *ln  |MT  acre,  when  the  project  wa-  trans- 
ferred to  the  farmer*.  Snl,-.-,,ii.-ni  to  thin  tran-fer  nil  contracts  were 
Miljii.tiil  nnil  reduced  to  iippro\iniiiicl\  one-llfth  of  the  original 
amount*.  The  water  aervlre  cluirge  It-vied  by  tlie  Irrigation  district 
ha-  \iirled  from  $l.flO  to  *1  7."i  per  irrigable  acre  hut  there  has  been  no 
levy  for  the  water  right. 

The  rallwny  company  really  recovered  very  little  of  the  cost  of  the 
work*  and  abwi  ahnorlied  delicti.  In  operation  and  maintenance  during 
the  period  that  It  operated  the  Work*  before  they  were  transferred  to 
the  fanner.  The  rnllwny  roiii|Hiny  did  not,  however,  suffer  wrloiudy 
became  of  the  Inrreawd  railway  Inilllc  nfter  Irrigation  was  started. 

LfrntHRIDGr.  NORTH  KRN  IHRIOATION  DISTRICT 

Thl«  project  MTVPH  a  wmlarld  area  north  of  the  city  of  U-lhbridge, 
which,  when  the  project  wan  constructed,  wax  prlvntely  owneii  and 
u*ed  for  wheat  growing.  The  owners  formed  an  Irrigation  district  and 
Mild  bond*,  hearing  A  |»-r<ent  interest  nnd  gunriiiitetil  a*  to  the  pay- 
ment of  interest  and  principal  by  the  government  of  AllxTta. 

Heraitw*  of  the  high  count  met  Ion  eoxtn  prevnlling  when  the  project 
wnn  de\elo|ied.  the  rtwt  of  the  workx  averaged  *.Vi  per  Irrigable  acre. 
In  1KM.  the  flmt  lery  wan  *1.4H  per  Irrigable  aere  for  water  nervlre 
chanceii  and  13.77  per  Irrigable  acre  to  pay  Interest,  exchange,  etc..  on 


the  IM.IH!  issue  (water  right  imymeiit).  a  total  of  .S.YLVI  |»-r  irri^ahle 
acre.  It  soon  Ix-came  apparent  that  the  farmers  could  not  pay  these 
rates  and  an  appeal  was  maile  to  tlie  provincial  government  for 
assist  a  nee. 

In  1!!2T>.  the  government  gave  temporary  financial  assistance  hut  the 
matter  lunl  to  1«>  reconsidered  and  in  1SI.'!|I.  the  provincial  government 
a->umed  part  of  the  construction  cost  and  part  of  the  water  service 

charge*. 

Muring  the  early  thirties  when  the  price-  of  farm  produce  were  very 
low.  further  assistance  l>ccaine  necessary  and  the  Covernment  assumed 
an  additional  |n>rtion  of  the  construction  costs,  leaving  .<17  i>er  irrigable 
acre  for  the  water  right  to  IK-  paid  by  the  settler  The  M-rvice  charge 
has  l«-en  set  each  year  according  to  requirements  and  lias  averaged 
M.J.'i  IHT  irrigable  ncre  ]>er  annum.  The  farmers  growing  sugar  hrcts 
and  oilier  -iMi-iali/eil  crops  have  not  had  much  ditliculty  in  meeting 
these  payments,  hut  when  grain  only  is  grown,  payment  has  been 
ditliciilt. 

TABKR  IRRIGATION  DISTRUT 

This  is  the  tirst  irrigntion  district  erei-ted  under  the  present  Irriga- 
tion Districts  Act.  It  serves  an  area  of  privately  owned  land  east  of 
the  city  of  Ix'thhridge  and  adjoining  the  town  of  Tuber.  The  original 
works  cost  an  average  of  $lt!  per  irrigable  acre.  This  cost  was  later 
reduced  t.i  S1J..V.I  per  irrigable  acre  by  serving  an  additional  area  with 
works  that  cost  less  ]>er  acre  than  the  original  area.  The  rate  of 
interest  on  the  unpaid  balance  was  originally  i!  percent  per  annum,  but 
this  was  reduced  to  .">  jH-rcent  jicr  annum  in  IlKlTi.  The  annual  pay- 
ments for  water  right  and  .-erviee  charges  have  varied  from  SI. Ml  to 
$2.60  per  irrigable  acre  and  averaged  slightly  less  than  $1'  per  irrigable 
acre. 

This  district  hns  proven  an  outstanding  success  because  the  farmers 
went  in  for  growing  s|N*eialixed  crops  as  soon  as  possible  and  iH-eau-e 
of  the  low  capital  and  o|»eraling  costs. 

Si  \iM.\itv  OF  KKI-AYMKXT  PKAITH  i  - 

The  story  of  these  four  projects  is  .-uthYient  to  show  the  varied  experi- 
ence in  financing  irrigation  projects  in  Alberta.  Some  of  the  inability 
of  the  farmers  to  pay  the  capital  cost  of  the  works  is  due  to  the  reluct- 
ance of  the  settlers  to  abandon  straight  wheat  growing  and  go  in  for 
diversified  and  s|>eciali/.ed  crops.  It.  however,  takes  time  anil  experi- 
ence to  change  from  dry  land  farming  to  irrigation  farming  and  c\|icri- 
ence  has  demonstrated  that  the  settler  should  not  he  saddled  with  high 
water  right  (levy  for  costs  of  works)  and  service  charges.  He  should 
also  receive  assistance  in  preparing  his  land  for  Irrigation  and  c\i>crt 
advice  in  his  farming  program. 

In  view  of  past  e.\|ierlcncc.  there  \»  no  doubt  that  the  future  settlers 
will  get  a  iH'tler  deal.  It  is  proposed  hut  not  yet  agreed  that  the  new 
settler  should  receive  water  service  free  of  charge  for  1  or  'J  years  and 
that  his  land  should  IM'  leveled  free  of  charge.  Also  that  the  water 
right  payment  should  not  exceed  .<1O  to  Sl.'i  |>er  irrigable  acre,  that  pay- 
ment- should  not  start  until  the  third  >ear  and  that  the  rates  of  interest 
payable  on  the  unpaid  balance  should  lie  very  low.  In  order  to  achieve 
these  low  rates,  the  Federal  (Jovernincnt  will  construct  the  diversion 
dam.  the  main  canal,  the  storage  reservoirs,  and  connecting  canals  ns 
a  contribution  to  Irrigation.  The  provincial  government  is  to  con- 
struct the  distribution  system,  provide  the  free  water  service  and  the 
agricultural  advice,  level  the  surface  of  the  irrigable  hind  and  only 
charge  .*!"  to  $l.~i  |MT  irrigable  acre  payable  at  the  rate  of  .">(>  cents  |>er 
acre  per  annum  for  the  water  right.  It  is  agnvd  that  the  balance  of 
the  capital  co-t  and  free  scr\  ices  should  IK'  paid  out  of  the  general 
revenue  of  the  province. 

The  organization,  administration,  and  management  of  irri- 
gation district-  in  Alberta  i>  similar  to  that  of  irrigation  di-- 
tricts  in  the  States  visited.  Any  area  in  Alberta  where  the 
irrigation  works  can  be  operated  as  a  single  unit  may  IK-  out- 
lined as  an  irrigation  district  and  obtain  the  right  of  self- 
government  in  the  maintenance  and  o|x-ration  of  the  irriga- 
tion works  in  that  area.  The  business  of  an  irrigation  dis- 
trict is  supervised  by  a  board  of  trustee-  elected  by  the  water 
users  of  the  district.  The  Iwmrd  usually  employs  a  profe- 
sional  engineer.  e\|H-ricnced  in  irrigation  work,  to  obtain  and 
direct  the  necessary  help  to  maintain  and  operate  (he  irriga- 
tion works. 

While  we  were  a  little  hurried,  we  enjoyed  our  trip  and 
found  it  very  interesting  and  instructive.  All  ollicial-  of  the 
Bureau  of  Ki-clamalion  and  the  irrigation  .list rid-  were  very 
courteous  and  obliging  and  we  w  i-lt  in  closing  to  cxpre--  our 
thanks  to  them.  We  particularly  enjoyed  a  day  that  was 
spent  in  the  Durrani's  oflice-  and  laliomtorie-  in  We-t  Denver. 

I  si> 
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The  PARSHALL 
Measuring  Flume 

by  RALPH  L.  PARSHALL 

The  water  measuring  device  called  the  Parshall  measuring 
flume  was  developed  at  the  hydraulic  laboratories  of  the 
Colorado  Agricultural  Experiment  Station.  Fort  Collins, 
in  cooperation  with  the  United  States  Department  of 
Agriculture. 

The  first  experiments  were  conducted  in  1915  by  V.  M. 
Cone,  who  was  then  in  charge  of  the  cooperative  irrigation 
investigational  work  in  Colorado. 

This  device,  in  its  original  inception,  consisted  of  three 
parts — converging,  throat,  and  diverging  sections.  When 
viewed  from  above,  the  structure  resembled  somewhat  an 
hourglass.  The  upstream  converging  and  downstream  di- 
verging sections  were  identical  in  taper  and  similar  in  di- 
mensions. These  two  sections  were  joined  by  a  throat  having 
a  length  of  one  foot  in  the  direction  of  the  flow  of  water.  The 
walls  of  the  structure  were  vertical  and  the  floor  was  level 
throughout. 

The  original  tests  were  confined  to  structures  having  throat 
widths  of  1,  2,  and  3  feet  and  capacity  of  discharge  of  about 
15  second-feet  for  the  larger  flume.  This  measuring  device 
was  at  first  known  as  the  Venturi  flume.  The  name  '•Venturi" 
was  rather  appropriate  because  of  the  identity  of  the  general 
principle  or  law  underlying  the  hydraulic  relations  of  the 
flume  and  the  Venturi  meter  perfected  by  Clemens  Herschel 
in  1887.  In  1797  Giovanni  Hattista  Venturi,  an  Italian  en- 
gineer, experimented  with  the  flow  of  water  through  taper- 
ing tubes  and  about  100  years  later  Herschel  adapted  the 
findings  of  Venturi  to  perfect  the  Venturi  meter  for  measur- 
ing the  discharge  of  water  under  pressure  in  pipe  lines.  The 
Venturi  nume,  where  the  flow  of  water  is  measured  in  a 
channel,  fully  exposed  to  atmospheric  pressure,  was  the  next 
step. 

The  original  design  of  the  Venturi  flume,  having  equal 
angles  of  convergence  and  divergence,  and  a  relatively  short 
throat  section,  was  found  by  further  experimentation  to  be 


Mr.  Parsliall  and  his  flume. 

not  wholly  satisfactory.  To  correct  certain  inconsistencies 
in  the  law  of  discharge,  alterations  in  the  design  were  sug- 
gested as  based  on  these  later  experiments.  The  improve- 
ments consisted  in  the  change  of  the  angle  of  convergence 
from  18°26'  to  11°  19',  also  the  angle  of  divergence  from 
18°26'  to  9°28',  increasing  the  length  of  the  throat  section 
and  introducing  a  downward  sloping  floor  in  the  throat  of 
the  structure.  These  alterations  resulted  in  having  the 
downstream  end  of  the  floor  of  the  diverging  section  lower 
in  elevation  than  the  crest — which  is  the  line  joining  the  level 
floor  of  the  converging  section  and  the  throat  floor.  These 
improvements  were  made  in  1926.  After  fully  verifying  this 
new  design,  calibrations  were  made  on  flume  sizes  ranging 
from  6  inches  to  8  feet  and  the  results  published  under  the 
title  of  ''The  Improved  Venturi  Flume.'' 


THE  AUTHOR 

By  FRANK  J.  SHIDELER,  Colorado  A.  &  M.  College,  Fort  Collins, 

Colo. 

Ralph  L.  Parshall,  who  retired  February  1,  1948,  has  gained  world- 
wide fame  as  an  irrigation  engineer  while  serving  with  the  United 
States  Department  of  Agriculture  stationed  at  Colorado  A.  &  M.  Col- 
lege. He  is  a  native  Coloradan  and  spent  his  boyhood  in  the  mining 
region  near  Idaho  Springs. 

Parshall  was  born  in  Golden,  Colo.,  July  2,  1881,  and  graduated  with 
honors  from  Colorado  A.  &  M.  in  1904  with  a  degree  of  bachelor  of 
science  in  civil  engineering.  From  1904  to  1912  he  worked  for  Col- 
orado A.  &  M.,  first  as  an  instructor  and  later  as  associate  professor 
in  the  civil  and  irrigation  engineering  department.  In  the  summers  of 
I'.Miil  :ind  1!K)7  he  attended  the  University  of  Chicago,  taking  special 
work  in  physics,  mathematics,  and  astronomy.  He  began  work  with  the 
United  States  Department  of  Agriculture  in  the  Irrigation  Investigation 
Section  in  February  1913. 

The  Parshall  flume,  one  of  his  best-known  contributions,  was  the 
result  of  many  years'  work  to  devise  a  solution  to  the  problem  of 
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measuring  and  distributing  irrigation  water  to  farmers.  It  was  de- 
veloped in  the  early  1920's  and  soon  was  adopted  on  a  world-wide  basis. 

Sand  traps  for  removing  silt  from  irrigation  canals,  designs  of 
recorders  of  water  stages  and  integrators,  surveys  on  return  seepage 
water  from  rivers,  snow  surveying  as  a  basis  for  forecasting  irrigation 
water  run-off,  preliminary  economic  surveys  for  the  Colorado-Big 
Thompson  project,  bulletins  on  water  measurement  and  irrigation  sub- 
jects— these,  and  many  more  subjects  have  been  a  part  of  the  work 
Ralph  L.  Parshall  has  accomplished  during  his  35  years  of  valuable 
service  in  irrigation. 

He  continues  to  maintain  a  desk  in  the  Engineering  Building  on  the 
Colorado  Ag.irie  campus,  working  on  studies  of  particular  interest  to 
himself.  He  plans  to  continue  in  the  role  of  consultant  in  trying  to 
assist  anyone  who  has  a  problem  connected  with  irrigation. 

In  between  times,  Parshall  devotes  more  time  to  his  chief  hobby — 
painting. 

"Rendering  a  service  to  the  public  is  the  finest  thing  I  can  accom- 
plish," says  Parshall  of  his  long  association  with  irrigation.  "The 
State  of  Colorado  gave  me  an  education,  and  what  I  have  accom- 
plished I  hope  will  serve  as  some  compensation  for  that  education." 

Mr.  and  Mrs.  Parshall  plan  to  continue  living  in  Fort  Collins  in  the 
same  home  they  moved  into  in  1!)07.  END 


Through  a  recommendation  of  the  Commuter  of  tlie  Amer- 
ican Society  of  Civil  Engineers  on  Irrigation  Hydraulics, 
1930,  and  with  the  approval  of  the  cooperating  agencies 
under  which  tlii-  device  was  developed,  the  name  was  changed 
to  the  Parshall  measuring  flume. 

The  need  of  a  more  practical  water  mca.-uring  device 
was  recognized  prior  to  the  fir-t  expci -imental  work  on  the 
Venturi  flume  by  Cone  in  1915.  The  simple  weir  of  rela- 
tively small  size  suitable  for  measuring  the  flow  in  a  farm- 
er's lateral,  was  almost  universal  in  its  application  for  farm 
deliveries.  Many  such  weirs  were  installed  in  these  laterals 
where  the  grade  of  the  channel  was  flat  and  high  submer- 
gence resulted  at  the  time  of  the  measurement  of  the  flow. 
It  was  of  course  obvious  that  with  a  high  water  surface 
downstream  from  the  structure  the  rate  of  flow  would  be  less 
than  if  no  submergence  existed.  Because  of  limited  data 
for  calculating  the  discharge  when  submerged,  or  just  plain 
indifference  on  the  part  of  the  operator,  the  head  on  the 
weir  was  taken  as  the  index  of  flow  whether  the  condition 
was  submerged  or  free  discharge.  Other  factors  regarding 
the  setting  of  the  weir  structure,  which  affected  somewhat 
the  discharge,  were  often  given  no  consideration  and  on  the 
whole  the  weir  was  finally  regarded  as  impractical  under 
general  farm  practice.  Farm  deliveries  usually  range  from 
1  to  10  second-feet. 

The  problem  of  measuring  canal  and  ditch  diversions 
from  streams  or  reservoirs  where  the  flow  might  range  from 
10  up  to  800  or  1,000  second-feet  or  more  presented  a  con- 
dition or  requirement  exceeding  the  application  of  the  weir 
for  this  purpose.  Since  the  time  of  the  adoption  of  State 
water  laws,  regulating  the  diversion  by  decreed  rights  from 
streams,  the  ordinary  rating  flume  had  been  recognized  as 
the  official  measuring  device.  Such  a  structure,  either  wood 
or  concrete,  was  of  varying  length  depending  on  the  amount 
of  water  to  be  measured  and  the  width  and  depth  of  the 
channel.  Such  a  flume  generally  would  be  12  to  16  feet  long, 
20  to  30  feet  wide,  and  4  to  5  feet  deep  with  a  level  floor  and 
either  vertical  or  outward  inclined  side  walls.  A  simple 
graduated  scale  in  feet  was  attached  to  the  wall  indicating 
the  depth  of  water.  By  means  of  a  current  meter  the  dis- 
charge  in  second-feet  was  measured  and  the  depth  on  the 
glge  staff  noted.  Measurement  of  different  rates  of  flow  and 
the  corresponding  depth-  permitted  the  fixing  of  a  rating 
curve  for  the  particular  flume.  Theory  pointed  out  that  as 
the  depth  increased  the  rate  of  discharge  was  proportionally 
more.  For  stabilized  channels  this  relation  was  true.  In 
irrigation  practice,  however,  experience  pointed  out  that  it 
WM  often  the  case  that  sand  and  silt  accumulated  in  the  bed 
of  the  channel  and  on  the  floor  of  the  rating  flume  to  the  ex- 
tent of  having  the  water  depth  on  the  staff  gage  increased 
and  the  actual  discharge  decreased.  Sometimes  scouring 
would  occur  and  the  reverse  would  be  true;  that  is,  more 
water  at  a  lesser  depth.  Checks  in  the  channel,  weed.  moss. 
grass,  willows,  ami  other  onuses  in  combination  resulted 
in  questionable  indicated  rates  of  discharge.  Some  canals. 
600  to  800  second -feet  in  capacity,  have  been  found  to  vary 
as  much  as  100  second -feet  f»r  the  same  indicated  staff  read- 
ing in  a  few  hours,  such  a  condition  being  due  to  scouring  out 
or  filling  in  with  bed  -and. 
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The  development  of  the  Venturi  principle  into  what  is  now 
known  as  the  Parshall  measuring  flume  has  been  the  means 
of  correcting  many  of  the  evils  of  the  past.  Over  the  years 
the  flume  has  been  perfected  in  various  details  and  now  may 
be  recommended  for  use.  Small  flumes  having  a  3-inch 
throat  will  measure  accurately  to  a  minimum  of  about  0.01 
second-feet.  A  40-foot  flume  has  been  in  operation  in  the 
Fort  Lyon  Canal,  near  La  Junta,  Colo.,  since  1928,  with  a 
capacity  of  more  than  2,000  second-feet.  Nominal  capacity 
of  this  canal  is  1,600  second  feet. 

The  3-inch  flume  is  best  suited  for  experimental  work  in 
measuring  delivery  and  waste  from  agricultural  irrigated 
field  plots.  Flumes  ranging  from  1  to  4  feet  are  suitable  for 
ditches  and  laterals,  while  for  canals  the  size  of  structures 
varies  from  8  to  40  feet.  The  0-.  V-.  12-.  and  18-inch  flumes 
are  best  adapted  to  the  measurement  of  farm  deliveries  from 
ditch  or  lateral. 

The  recent  development  of  the  portable  form  for  casting 
small-sized  flumes — 3-.  6-,  and  9-inch  monolithic  reinforced 
concrete  structures — has  made  it  possible  to  build  these  at  a 
very  reasonable  cost. 

The  flumes  may  lie  made  of  either  metal,  wood,  or  con- 
crete. Metal  flumes  are  generally  of  the  smaller  sizes  while 
the  large  structures  are  made  of  reinforced  concrete. 

Since  1026  the  use  of  this  measuring  device  lias  been  rather 
extensive  and  it  is  found  serving  a  useful  purpose  in  prac- 
tically all  the  irrigated  areas  throughout  the  world.  The 
flume  was  intended  for  irrigation  practice  but  because  of  cer- 
tain advantages  it  was  found  to  be  useful  in  the  field  of  sani- 
tary engineering  and  industrial  plants,  particularly  paper 
mills. 

Much  of  the  success  of  this  measuring  device  is  to  be  cred- 
ited  to  Mr.  Carl  Rohwer.  who  as-i-ied  in  conducting  labora- 
tory and  field  experiments,  preparing  the  text  of  bulletins, 
diagrams,  tables,  and  illustrations  of  various  kinds,  all  hav- 
ing to  do  with  the  successful  adoption  of  the  flume  in  serving 
a  ii.-eful  purpose  in  the  field  of  irrigation  and  elsewhere  in 
meeting  the  problems  of  water  measurement.  One  other 
thing  should  l»e  mentioned  in  connection  with  the  success  of 
our  flume.  It  was  not  a  one-man  job.  Credit  is  due  to  Dr. 
Charles  A.  Lory  and  Director  C.  P.  Gillette,  both  of  whom 
gave  constant  encouragement  and  had  faith  in  the  work 
which  finally  proved  out.  Also,  to  S.  H.  McCroiy.  formerly 
Chief  of  the  Bureau  of  Agricultural  Engineering  and  Mr. 
W.  W.  McLaughlin.  formerly  Chief  of  the  Division  of  Irri- 
gation, my  supervisors.  These  four  men  did  much  in  pro- 
moting the  success  of  our  work  in  the  laboratories  and  field. 
A"  for  myself,  I  lay  no  claim  as  I  he  inventor.  My  contribu- 
tion was  to  correct  the  design  ami  promote  the  use  of  this 
measuring  device.  For  further  reference,  tho-c  intere-ted 
might  consult  the  following  bullet  in-: 

The  Venturi  t'liinn  .  \<y  V.  M.  nnie.  An  exli-ndii)  re|N.rt  npin-iirlng 
In  the  Journal  of  Agricultural  Kenearch,  Vol.  IX,  No.  4,  April  1017. 

II,.  I.../HM  llumi;  In  |{  I,  I'nr-liall  inn)  Curl  Koliuer.  Itul.  205, 
1021  Coin.  Ann.  l)\|.i  Station  publication. 

/  IK  Impniriil  \  •  iilmi  flumi ,  hy  I{  I.  |>ni>liiill.  Bill.  A'lll.  t'.Cs  Colo. 
Agrl.  Kxpl.  Station  pnhllrnf Inn. 

1'amlinll  HIIIIK,  ,,f  Isiry,  M'.-r.  l.j  It  I.  rnroliHll.  Bui.  S3tt.  I'.KfJ 
Coin.  Atri.  Stntion  pulili<-:iii«ii. 

\hiiiur>mi  \\nhrm  li  i  n/nlii,ii  chiiiiin  l>.  hy  It   I/    I'lir-luill.  Farmer'* 

BaLiaS.lM2.Rei    r.'ii.  I    s  \>.-\>t.  AKI-I.  pul.liniiion.    This  imiieiin 
In  to  n«>  Rk'iiln  n-vlsiil  «oon.  |>o-<ihly  ilnrltic  the  latter  part  of  l!'l* 

hni""<  UK/  lln  Ilinlriliulinn  nf  \\iiln  In  t'tirmit*  h;/  I  <i  nf  Hit  I'm 
•kail  Mrnnuring  h'luin. .  hy  It  I.  I'lir-lnill.  Bui.  4.H*.  I'.M.*,  Colo  Airri 
Kxpt.  Stntion  pulilleiitlon.'  i  MI 
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Tracy  Pumping  Plant — "Heart"  of  CVP — Now  Under  Way 


Construction  crews  near  Tracy,  Calif.,  are  digging  a  hole 
large  enough  to  accommodate  Hoover  Dam.  This  activity  is 
part  of  the  Central  Valley  project.  To  be  specific,  four  and 
one-half  million  cubic  yards  of  earth  will  be  excavated  and 
removed  in  order  to  permit  the  construction  of  the  2%  mile 
intake  canal  and  the  giant  Tracy  pumping  plant,  "heartbeat" 
of  the  Central  Valley  project.  This  plant  is  the  connecting 
link  between  the  water  resources  of  the  Sacramento  Valley 
with  those  of  the  San  Joaquin  Valley  which  makes  the  Central 
Valley  project  possible.  The  above  photograph,  taken  by 
W.  J.  Heron,  shows  a  general  view  of  the  excavation  with  pile- 
driving  operations  in  progress  at  the  far  end.  See  RECLAMA- 
TION ERA,  page  213,  October,  and  page  257.  December,  1947, 
for  details  on  plan  and  bid  opening. 

New  "Land  Economics"  Includes  Housing 

Land  Economics  is  the  new  title  of  the  almost  25-year-old 
Journal  of  Land  and  Public  Utility  Economics,  a  quarterly 
published  by  the  University  of  Wisconsin. 

The  February  issue  was  the  first  to  appear  bearing  the  new 
title.  While  the  editorial  policy  will  remain  the  same,  the 
board  is  adding  subject  matter  on  planning  and  housing  as 
fields  of  scientific  interest,  and  has  incorporated  a  subtitle 
"A  Quarterly  Journal  of  Planning,  Housing,  and  Public 
Utilities." 

Robbins  Named  Regional  Director 

Howard  E.  Robbins  who  has  been  serving  as  Acting  Re- 
gional Directcr  of  Region  V,  Amarillo,  Tex.,  since  his  prede- 
cessor Wesley  R.  Nelson  became  Assistant  Commissioner,  was 
recently  named  Regional  Director. 

He  has  jurisdiction  over  the  reclamation  developments  in 
Texas,  Oklahoma,  most  of  New  Mexico,  and  parts  of  Kansas 


and  Colorado.  More  than  1,500,000  irrigable  acres  of  farm 
land  are  included  in  authorized  projects,  in  various  stages 
under  his  supervision.  Among  the  projects  in  his  region 
are  the  Rio  Grande  and  Carlsbad,  two  of  the  most  early  recla- 
mation developments,  and  the  W.  C.  Austin  in  Oklahoma, 
which  enjoys  the  distinction  of  being  the  easternmost  Fed- 
eral irrigation  project  in  the  Nation. 

Robbins,  a  career  employee,  joined  the  Bureau  in  1916  and 
worked  his  way  up  through  the  ranks.  Among  some  of  his 
more  important  previous  assignments  were  as  project  engi- 
neer, Valley  gravity  project,  Texas,  construction  engineer. 
W.  C.  Austin  project,  Oklahoma,  office  engineer  on  the  Colo- 
rado Big  Thompson  project,  Colorado,  and  Salt  River  project 
in  Arizona,  and  a  period  of  service  in  the  designing  section 
of  the  Office  of  the  Chief  Engineer,  when  Hoover  Dam  was 
designed. 

Club  Presents  Technical  News 

The  first  issue  of  the  Technical  News,  a  non-Government 
publication  of  the  Reclamation  Technical  Club  appeared  in 
February  of  this  year.  Subscription  rates  are  $1  per  year, 
or  to  members  of  the  club  75  cents,  which  is  included  in  the 
annual  dues  of  $1.  Requests  for  memberships  or  subscrip- 
tions should  be  mailed  to  Secretary,  Reclamation  Technical 
Club,  P.  O.  Box  2582,  Denver  15,  Colo. 

Sugar  for  the  Freedom  Train 

Belle  Fourche  project  farmers  donated  an  entire  carload 
of  sugar  to  the  Abraham  Lincoln  friendship  train  for 
European  relief. 

World  Relief  Day  was  held  on  February  7,  1948,  in  the 
town  of  Newell,  S.  Dak.,  to  raise  money  to  contribute  to  the 
relief  train,  which  started  from  Lincoln,  Nebr.,  on  Abraham 
Lincoln's  birthday.  The  train  moved  east  through  Iowa  and 
Illinois  to  Chicago  where  the  South  Dakota  cars  joined  the 
train.  The  organization  responsible  for  the  South  Dakota 
participation  was  South  Dakota  World  Relief,  of  which  Dr. 
A.  A.  Schade  is  cochairman. 

On  World  Relief  Day  at  Newell,  merchants  and  other  citi- 
zens of  the  project  donated  articles  which  were  auctioned  off 
to  the  highest  bidders  in  the  afternoon.  That  evening  Dr. 
Schade  lectured  on  conditions  in  Europe  and  showed  motion 
pictures  which  depicted  the  dire  need  of  the  European  peoples. 
A  well-attended  benefit  dance  followed.  Proceeds  from  the 
auction,  the  dance,  and  contributions  totaled  about  $2,000 — 
enough  to'pay  for  a  carload  of  sugar.  This  money,  combined 
with  that  raised  in  other  parts  of  the  State,  resulted  in  eight 
carloads  of  food  being  sent  to  join  the  Abraham  Lincoln 
friendship  train  at  Chicago. 

Dr.  Schade  contacted  the  Butte  County  Farm  Bureau  and 
service  organizations  in  all  of  the  project  towns  and  it  was 
through  their  cooperation  that  the  World  Relief  Day  was 
staged  in  Newell. 
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s  Vk  alk«*r  R.  Youn«; 


W  ulkcr  R.  Young  (left)  and  hi»  micceiwor,  Lealie  !N.  McClellan 

Walker  R.  Young.  Chief  Engineer  of  the  Bureau  of 
Reclamation.  Denver.  Colo.,  will  retire  on  June  30  upon  com- 
pletion of  :;7  years  of  service  with  the  Bureau.  L.  X.  Mc- 
Clellan. also  of  Denver,  now  Assistant  Chief  Engineer,  will 
succeed  him. 

Secretary  of  llie  Interim-  .1.  A.  Krug.  commenting  on  Mr. 
Young's  derision,  said :  "The  retirement  of  'Brig'  Young  is  a 
great  loss  to  western  resource  development.  It  will  he 
ameliorated  some  hy  his  consent  to  continue  serving  with 
the  Bureau  as  a  consultant  on  engineering  matter*. 

"Mr.  McClellan.  who  also  began  work  with  the  Bureau 
in  1SM1.  is  another  outstanding  engineer  with  a  lifetime  hack 
ground    in    Badumtka    which    thoroughly    qualifies   him 
to    take    over    direction     of    Reclamation's    design     and 
•  •oust  ruction." 

Mr.  Young's  Reclamation  career  began  as  an  engineer  on 
the  const  met  ion  of  Arrow  rock  Dam  in  Idaho,  then  the  world's 
tallest  dam.  Ever  since  then,  his  work  has  been  identified 
with  structures  and  projects  of  unprecendented  size,  always 
rei|iiiring  the  utilization  of  the  most  current  technical  en- 
•.'ineering  skill.  In  1! i-.il  lie  was  assigned  the  n-spons  bility 
of  finding  a  site  nnd  of  preparing  designs  ami  e.-t  imates  pre- 
liminary to  the  const rui-tion  of  H<«iver  Dam  and  power 
plant.  Later  tie  served  a*  i-mist  ruction  engineer  on  this 
Dam.  the  highest  in  the  world.  1 7ii«  feet.) 


He  worked  on  numerous  other  first-magnitude  planning, 
tit-signing,  ami  construction  jobs  such  as  construction  en- 
gineer on  the  Kittitas  Division  of  the  Yakima  project. 
Washington,  and  supervising  engineer  on  California's  huge 
Central  Valley  project.  He  became  the  Bureau's  Assistant 
Chief  Engineer  in  Xovt-iiiht-r  1940.  In  January  1945,  he 
was  appointed  Chief  Engineer.  During  his  term  in  office. 
such  structures  as  i  lie  13-mile-long  Alva  B.  Adams  Tunnel 
in  Colorado,  world's  longest  irrigation  tunnel;  Davis  Dam. 
on  the  Colorado  River:  the  Tracy  pumping  plant,  in  the 
Central  Valley  project,  California,  anil  many  other  notable 
structures  have  gone  forward. 

Reclamation  Commissioner  Michael  W.  St  rails  commented. 
"I'nder  his  skilled  engineering  guidance,  forces  and  work 
pro  ed u res  organixed  to  carry  a  construct  ion  program  of  less 
than  $100,000,000  per  year  have  heen  reshaped  to  carry,  with 
a  high  degree  of  success.  :l  construction  pace  now  exceeding 
a  quarter  of  a  billion  dollars  per  year." 

Mr.  McClelland  was  horn  in  Middletown,  Ohio,  in  1888. 
He  was  graduated  from  the  University  of  Southern  Cali- 
fornia in  1911  with  the  degree  of  bachelor  of  science  in  elec- 
trical engineering,  and  shortly  afterward  began  work  for 
the  Bureau  on  tin-  Salt  River  project  in  Arizona. 

Thus,  Mr.  McClellan  brings  to  his  new  job  a  lifetime  of 
experience  in  water-resource  development  as  well  as  his 
technical  background  in  hydroelectric  development. 

As  Assistant  Chief  Engineer  for  the  past  3  years,  he  has 
been  closely  associated  with  Mr.  Young  in  directing  the  de- 
sign and  const  ruction  aspects  of  the  broad  Reclamation  pro- 
gram. T'pon  Mr.  Young's  retirement,  he  will  take  over  the 
responsibility  for  the  design  and  construction  phases  of  the 
Bureau's  22  active  projects,  involving  contracts  aggregating 
s-_'i;i  i.OOO.OOO  in  value. 

Mr.  McClellan  is  fellow  and  past  Vice  President  of  Un- 
American  Institute  of  Electrical  Engineers,  ami  pa~t  chair- 
man of  the  Denver  section  of  the  American  Institute  of  Elec- 
trical Engineers,  the  Colorado  Society  of  Engineers,  and  of 
the  United  Stales  International  Conference  on  Large  Elec- 
tric High-Tension  Systems.  He  was  a  1'uited  Slates 
delegate  to  the  World  Power  Conference  in  Paris  in  I'.'M'.. 
(Set-  Kni  \M\MOV  En  v.  February  1!»47.)  r  M> 


NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  March  1918 


tToitn 

c,ntral  Valfcy.  Calif 

Mkwmrl  Haaln-fanyon  Frrry.  Moot 

iJarln  liwn.  »m   s>> 

OalaMbta  Bavin.  Wa*h 

D**ta  Itau.  Am  -Sr* 

Kkunalh-Tul*  I*k».  or-,  .c.i.t 
Ontral  Vall.y.  Calif 

MtaMOrt  BolavCrajroa  t*nj.  Moot 


Award 
IXlr 


Mir. 

\u- 

\Ur 

Mar 


Mar   ft 


Coin 


NUr 
Mir 

V.r 
M.r 


IV»crlptk>n  or  work  or  material 


CooMnMInn  of  »tr*l  and  nrrcwt  onwrrlr  pi|»  for  Tracy  |«mp- 

in.  |.|»ril 
f'owtrurtlon  of  Ixnl'lini,  and  rroldrnni  for  Canyon  Ft  rr>  i ..... 

Main  control  board*,  haltrry  rhanto*.  unit  sutatallnn.  and 
tramfaniMri  for  Havln  powrr  plant.  MOcdutol  1  und  i. 

..,.;.-.•  i    •,„  i,u    •  ,  ..  •   i.-   i..-  ,•     i.    0m  • 

roolf*powrr  plant 
Jl  l(UBft'40.flnt>-klKi»"li-«ni|>i'rrJtr«n«f«iriiiM«  for  I'arkrr  nwltcn- 

111  (tora'lt  hrrakrfi  and  7  llihtnln«  armilMi  for  Parkrr  >«ltch- 

pkuiu  r.  and  T.  Mhfdutr  I 
for  Tracy  •wllchyard  »n  ! 
t.  and! 
dtatrlnuilon  >>»trm  at  Canyon  Frrry 

I  IranVormm.  .1  circuit  brmki-r*.  «n<l  :  huhtnlni  atrnl»fi  for 
-idrn-y  Njlrttatton.  whrdtilr«  1.  2,  I.  . 

•  !trh«mr  »«»iiiMv.  inan>  circuit  l>rr«krr  irmoi«1>>  rlrmrnt. 
ltn»-control  hoard.  »nn  curf-nt  tr«ii«("rni»r>  for  Dranhy  pomp 
int  plant. 


I    yardn.  Mtoduln  1  and  4. 
M  dlicDnofctlDf  •witrhrt  tor 


Contractor's  namr  and  addmw 

st..li,..  Inr  .  Oakland,  fallf 
I  'u.|i<->  CoMtiurtlon  Co..  rirrat  Kalln.  M«ni 
Wr..tln«hou«»  Kin-tor  c.  i|  .  I  •  i  \u    • 
I  T  r.rirrull  Rrrakrr  Co  .  |-hlladrl|ihla.  I'a 

Mli«.fhalnn-i«  Maniifarturlni  I'o  .  IVnvir, 

.  .  i 
WntlnfhoUM-  F.ln im  f<ir|> .  I  vmn .  < '..|., 

t'ranr  O'Falkm  I'o  .  IVnvtr.  Coin 
Oraybar  Ekrtrlr  Co  .  Inr.  Itrnv.i 

Allrn  F.krtrlr  Co  .  Hrk-na.  M..ni 
Wi-.tinnhoiiw  Rlrrtrir  f'orp  .  IVnvrr.  i 

d.. 


fi.ntr.i-t 
•mount 


ta.Ma.rn 

•  - 

MR.4tK 

.,,    ., 


...   M 


I.VSW 


M.21J 
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Contracts  Awarded  During  March  1948 — Continued 


Spec. 
No. 


Project 


Missouri  Basin-Power  Transmission  Lines 
Unit,  Xebr. 


2051     Columbia  Basin,  Wash . 


20.13 
2058 

20M 
2062 
2060 
2070 
2071 
2075 

2076 
2078 
2082 
2087 
2092 
2095 
2100 
2102 

2111 


Boise,  Idaho . 

Colorado-Big    Thompson,    and    Missouri 

Basin,  Colo.-S.  Dak. 
Columbia  Basin,  Wash 


Colorado-Big  Thompson,  Colo 

Yakima-Roza,  Wash 

Fort  Peck,  Mont .._ 

Kendrickand  Missouri  Basin,  Wyoming 
Columbia  Basin,  Wash 


Klamath-Tule  Lake,  Oreg.  Calif 

Boulder  Canyon-AH-American  Canal,  Ariz.- 

Calif.  Nev. 
Colorado-Big  Thompson,  Colo 


Missouri-Basin-Frenchman-Cambridge 

Neb. 
Missouri  Basin-Angostura,  S.  Dak 

Colorado-Big  Thompson,  Colo--- — 

Columbia  Basin,  Wash 

Missouri  Basin,  N.  Dak 


Central  Valley,  Calif-. 


Award 
Date 


Mar.  11 


.  do..  . 

Mar.  12 


Mar.    5 


.do.. 


.do- 


Mar.  12 
Mar.  11 
Mar.  25 
Mar.  22 
Mar.  31 
..do..... 
Mar.  26 

Mar.  5 
Mar.  25 
Mar.  23 
Mar.  3 
Mar.  23 
Mar.  26 
Mar.  23 
Mar.  31 

Mar.  24 


Description  of  work  or  material 


Transformers,  step-voltage  regulator,  metering  outfit,  and  light- 
ning arresters  for  Bridgeport  substation,  schedules  1,  2,  3,  4,  9, 
and  11. 

Circuit  breakers  for  Bridgeport  substation,  schedule  6 

Disconnecting  switches  and  fuses  and  fuse  cut-outs  for  Bridge- 
port substation,  schedules  7  and  8. 

Switch-gear  unit,  motor  control  boards,  beating  contractor  board, 
battery  control,  board,  distribution  board,  battery  charges, 
and  test  cabinet  for  Grand  Coulee  right  powerhouse,  schedules 
1,  3,  4,  and  5. 

2  lighting  and  heating  unit  substations  and  10  power  unit  sub- 
stations for  Qrand  Coulee  right  powerhouse,  schedule  2. 

Completion  of  Anderson  Ranch  Dam  and  power  plant 

1  fixed  wheel  gate  and  frame  for  Prospect  Mountain  conduit  and 
2  fixed  wheel  gate  frames  for  Angostura  Dam,  items  1, 2, 5,  and  6. 

Control  boards  for  units  Rl,  R2,  and  R3  and  230  kilovolt  Sno- 
homish  line,  Grand  Coulee  power  plant. 

1  unit  substation  with  dry  type  transformers  for  Qranby  pump- 
ing plant,  item  la. 

1  55-inch  plate  steel  penstock  and  1  38-inch  plate  steel  pump  dis- 
charge pipe. 

Construction  of  McCone  County  Electric  Cooperative  (Circle) 
l.JOO  kilovolt-amperc  substation. 

Construction  of  Medicine  Bow-Hanna  and  Glendo-Lusk  34.5 
kilovolt  transmission  lines. 

Completion  of  control  bay,  control  cable  tunnel,  and  parking 
area  for  right  power  plant;  and  construction  of  transformer 
circuits,  tie  circuits,  and  right  switchyard  for  Grand  Coulee 
Dam. 

Corstruction  of  earthwork  for  South  Maine  dike,  B  dike,  and 
North  Main  dike. 

Construction  of  earthwork,  wasteway  lining,  and  structures  for 
wasteways  2  and  3,  Coachella  Valley  flood  protection. 

6  butterfly  valves  and  6  grease  pumps  for  Granby  pumping  plant, 
items  1,  2,  and  4. 

Embedded  metalwork  for  6  radial  gates  at  Enders  Dam 


5  radial  gate  hoists  for  Angostura  Dam 

1 108-inch  diameter  plate  steel  pipe  for  Horsetooth  Feeder  Canal. 

3  sets  of  seal  base  assemblies  for  penstock  coaster  gates,  Qrand 

Coulee  Dam. 
High  pressure  gates,  hydraulic  hoists,  gate  hangers,  conduit 

lining,  and  conduit  lining  transition  for  outlet  works.  Heart 

Butte  Dam. 
Construction  of  warehouse  building  at  Tracy  pumping  plant.  -- 


Contractor's  name  and  address 


Westinghouse  Electric  Corp.,  Denver,  Colo  . 


General  Electric  Co.,  Denver,  Colo.-. 

A.  B.  Chance  Co.,  San  Francisco,  Calif 

Westinghouse  Electric  Corp.,  Denver,  Colo 


I-T-E  Circuit  Breaker  Co.,  Philadelphia,  Pa. 

3.  A.  Terteling  &  Sons,  Inc.,  Boise,  Idaho 

Johnson  Machine  Works,  Inc.,  Chariton,  Iowa 

Westinghouse  Electric  Corp.,  Denver,  Colo.. 
I-T-E  circuit  Breaker  Co.,  Philadelphia,  Pa 

American   Pipe  &   Construction  Co.,   Port- 
land, Oreg. 
C-L  Electric  Co.,  Pocatello,  Idaho    

J.  R.  Foree,  Topeka,  Kan  _ 

Morrison-Knudsen    Co.,    Inc.,    and    Peter 
Kiewit  Sons  Co.,  Seattle,  Wash. 


Tyson  A  Walters  Co.,  Sacramento,  Calif.  ... 
Macco  Corp.,  Clearwater,  Calif 

Premier  Gear  *  Machine  Works,  Portland, 

Oreg. 
Schmitt  Steel  Co.,  Portland,  Oreg 


Monarch  Forge  and  Machine  Works,  Port- 
land, Oreg. 

Southwest  Welding  &  Manufacturing  Co., 
Alhambra,  Calif. 

Johnson  Machine  Works,  Inc.,  Chariton, 
Iowa. 

Goslin-Birmingham  Manufacturing  Co.,  Inc., 
Birmingham,  Ala. 

Luther  Adams  &  Giles  N.  Chittendon,  Au- 
burn, Calif. 


Contract 

iimnuiit 


$191,  156 

45,  912 
24,193 

143, 141 

181,  677 

2,  499,  364 
.       23,655 

78,053 
25,744 
80,585 
114,669 
44,503 
2, 789,  284 

35, 867 
605,655 
128.090 
16,170 
74, 937 
45,300 
11,850 
32,950 

39,030 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  During  May  and  June  1948 


Project 


Boise,  Idaho- 


Boulder  Canyon,  Ariz. -Nev 


Central  Valley,  Caiif- 


Colorado-Big  Thompson,  Colo. 


Columbia  Basin,  Wash . . . 


Davis  Dam,  Ariz. 


Desclmtes,  Oreg. 


Description  of  work  or  material 


Electric  heaters  and  miscellaneous  equipment  for  Anderson 
Ranch  Dam  power  plant. 

Relocation  of  domestic  water  supply  for  village  of  Cascade, 
Idaho,  and  construction  of  a  standby  pumping  unit. 

Generators  for  units  A3  and  A4.  Hoover  power  plant. 

Power  transformers  for  units  A3  and  A4,  Hoover  power 
plant. 

Turbines  and  governors  for  units  A3  and  A4,  Hoover  power 
plant. 

Radial  gates  and  hoists  for  Friant-Kern  Canal. 

Grading  and  paving  substation  area  and  construction  of 
railroad  spur  at  Elverta  substation. 

Construction  of  earthwork,  lining,  and  structures  for  17.2 
miles  of  Friant-Kern  Canal,  near  Porterville,  Calif. 

Radial  gates  and  hoists  for  Olympus  Dam. 

Construction  of  about  50  miles  of  69-kilovoIt  wood-pole 
transmission  line  from  Brush  to  Yuma,  Colo. 

Construction  of  30  miles  of  115-kilovolt  wood-pole  transmis- 
sion line  from  Loveland  to  Greeley,  Colo. 

Extension  of  6,900  volt  station  service  switchgear  XLS, 
Grand  Coulee  left  power  plant. 

Unit  substations,  unit  control  boards,  and  miscellaneous 
distribution  boards  for  Grand  Coulee  pumping  plant. 

Elevators  for  Coulee  Dam  and  power  plant. 

Completion  of  Qrand  Coulee  pumping  plant,  warehouse  A 
and  B,  right  abutment  crane  recess,  installation  of  pump 
discharge  pipes,  crest  railings  and  lighting;  construction 
of  Feeder  Canal  headworks  to  station  3+12.12,  machine 
shop  and  central  heating  plant,  addition  to  right  training 
wall,  water  storage  reservoir  for  Coulee  Dam;  assembly 
of  caisson  seat  form  and  face  caisson;  and  rock  excavation 
for  Feeder  Canal  between  headworks  and  station  35-f-OO. 

Construction  of  lining  and  structures  for  6.6  miles  of  main 
canal  from  Long  Lake  Dam  to  bifurcation  structure  to 
West  and  East  low  canals,  near  Stratford,  Wash. 

Construction  of  earthwork  and  structures  for  15.3  miles  of 
the  West  canal  near  Ephrata,  Wash. 

Construction  of  12,000  feet  of  concrete  and  steel  siphon  near 
Soap  Lake,  Wash. 

Construction  of  earthwork  and  structures  for  approximately 
8.3  miles  of  Potholes  East  Canal  near  Norden,  Wash. 

Power  transformers,  oil  circuit  breakers,  and  disconnecting 
switches  for  Phoenix  substation. 

Construction  of  80  miles  of  115-kilovolt  wood-pole  trans- 
mission lines  from  Tucson  to  Cochisc,  Ariz. 

Trashracks  for  Davis  Dam. 

Erection  of  river  gaging  station  and  cable  way  at  Davis 
Dam. 

Erection  of  steel  structures  for  approximately  260  miles  of 
230-kilpvolt  transmission  lines  from  Davis  Dam  to 
Phoenix  via  Prescott. 

Erection  of  steel  structures  for  70  miles  of  230-kilovolt  trans- 
mission line  from  Davis  Dam  to  Hoover  Dam. 

Constructing  and  furnishing  equipment  for  10,000  kilovolt 
Cochise  substation. 

Completion  of  construction  of  Wickiup  Dam  and  relocation 
of  forest  service  road  near  Lapine,  Oreg. 

Rehabilitation  of  buildings,  including  alteration,  repair, 
painting,  and  decorating  at  Madras  Air  Base,  Jefferson 
County,  Oreg. 


Project 


Hungry  Horse,  Mont. 


Kendrick,  Wyo -.. 

Mirage  Flats,  Nebr... 
Missouri  Basin,  Wyo... . 


Dcscript  ion  of  work  or  material 


Missouri  Basin,  Colo. . 
Missouri  Basin,  Nebr. 


Missouri  Basin,  Wyo 

Missouri  Basin,  Wyo.-Nebr. 
Missouri  Basin,  Nebr 


Missouri  Basin,  Wyo 

Missouri  Basin,  N.  Dak. 


Newton,  Utah. 
Paonia,  Colo. . . 


Provo  River,  Utah. 


Rio  Grande,  N.  Mex_. 

Riverton,  Wyo -. 

San  Luis  Valley,  Colo 
Tucumcari,  N.  Mex.-. 


Power  transformers  for  Hungry  Horse  power  plant. 

One  250-ton  powerhouse  crane. 

Construction  of  telephone  and  fire-alarm  systems  at  Hunery 
Horse  Government  camp,  6  miles  cast  of  Columbia  Falls 
Mont. 

Erection  of  40  x  200-foot  steel  quonset  type  garage  and  fire 
station;  construction  of  24-room  dormitory  building; 
construction  of  36  x  128  temporary  office  building;  con- 
struction of  12  5-room  and  6  6-room  residences;  construc- 
tion of  1  10-car  garage:  construction  of  a  guard  head- 
quarters building  for  Hungry  Horse  Government  camp, 
8  miles  east  of  Columbia  Falls,  Mont. 

Erecting  foundation  and  115-  and  57  kilovolt  bus  structures 
for  Casper,  Wyo.,  substation. 

Construction  of  about  50  miles  of  115-kilovolt  transmission 
line  from  Seminoe  to  Casper.  Wyo. 

Erection  of  office  building,  3  prefabricated  residences,  ware- 
house, utility  buildings,  well  pump  house  and  elevated 
tank,  and  installation  of  utilities  on  State  Highway  No. 
87  about  12  miles  south  of  Hay  Springs,  Nebr. 

Construction  of  17  miles  of  69-kilovolt  wood-pole  transmis- 
sion line  from  Garland  to  Lovell,  Wyo. 

Construction  of  40  miles  of  1 15-kilovolts  wood-pole  trans- 
mission line  from  Lovell,  Wyo.,  to  Yellowtail,  Mont. 

1  22,500-pound  gantry  crane  for  Kortes  Dam. 

Elevators  for  Kortes  Dam  and  power  plant. 

Construction  of  Bonny  earthfill  dam,  on  the  South  Fork  of 
the  Republican  River,  west  of  Hale,  Colo. 

Construction  of  the  Superior-Courtland  Diversion  dam, 
a  concrete  overflow  gravity  structure,  on  the  Republican 
River  near  Guide  Rock,  Nebr. 

Constructing  and  furnishing  equipment  for  the  Pine  Bluffs, 
Wyo.,  6,000-kilovolt-ampere  substation. 

Construction  of  160  miles  of  115-kilovolt  transmission  line 
from  Casper,  Wyo.,  to  Qering,  Nebr. 

Constructing  and  furnishing  equipment  for  the  Alliance, 
Nebr.,  10,000-kilovolt-ampere  substation. 

Furnishing  and  erecting  30  residences  and  installing  utilities 
at  Trenton  Government  camp,  Trenton,  Nebr. 

Furnishing  and  erecting  16  residences  for  Government  camp 
at  Mills,  Wyo. 

Construction  of  Dickinson  dam,  an  earthfill  structure  near 
Dickinson,  N.  Dak. 

Construction  of  concrete  spillway  for  Newton  Dam. 

Construction  of  Spring  Creek  earthfill  dam,  on  East  Muddy 
Creek  about  20  miles  northeast  of  Paonia,  Colo. 

Construction  of  about  ^4  of  a  mile  of  6  foot  6  inch  diameter 
concrete  lined  tunnels  approximately  10  miles  northeast 
of  Provo,  Utah. 

Construction  of  steel  pipeline  and  structures  for  Big 
Cottonwood  section,  near  Proyo,  Utah. 

Construction  of  80  miles  of  115-kilovolt  wood-pole  transmis- 
sion line  from  Socorro  to  Albuerque,  N.  Mex. 

Painting  dwellings  and  other  buildings  at  Riverton  Gov- 
ernment camp,  Wyo. 

Construction  of  Patoro  earthfill  dam,  on  the  Conejos  River 
about  30  miles  northwest  of  Mogote,  Colo. 

Construction  of  earthwork  and  structures  for  Conchas 
Canal  (Mile  69.4  to  Mile  77.3)  and  Lateral  Unit  No.  6 
southeast  of  Tucumcari.  N.  Mex. 
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Letters  to  the  Editor 


Reclamation  ERA 


A— istant  Cotuiui-sioner  Nelson  recently  received  the  fol- 
louinjr  letter  from  Kvan  \V~.  Hall,  agricultural  a<rent  of  the 
Chira«ro.  Milwaukee,  St.  Paul  A  IVilic  Railroad.  Spokane, 
Wash.  The  article  to  which  he  refer-  was  "Silt — Dc-poilerof 
the  Soil."  We  agree  with  Mr.  Hull,  and  were  proud  to  have 
the  privilege  of  printing  Mr.  Nel-onV  article. 

ROOM    1.1.  l'\h IN    Si  MI 
SPOKANJ   v  V,  A-II  ,  April  S,  1948. 

DEAR  MR.  NELBOX  :  Your  urtiele  in  the  .March  issue  of  THE  UKCI.AMA- 
\'JL\  Is  of  outstanding  importance  iind  you  luive  set  forth  the 
situation  in  a  fine.  clear,  and  eiisily  understandable  way.  I  am  ylad 
y.u  made  thl*  contribution  of  sound  thinking  about  our  big  reservoir-.. 
\Ve  hare  passed  over  the  silting  problem  murh  t»o  lightly  in  the  past. 
I  think  the  Garrison  I>nm  in  North  Dakota  is  going  to  Ix- a  real  problem. 
I  was  raised  on  the  Missouri  Kiver  near  Harrison  and  have  sensed 
trouble  ever  since  they  talked  about  Ibis  reservoir. 

I    liked    your   comment    at    Phoenix    and    wish    I    could    have   the 
opportunity  to  know  you  better. 
Sincerely, 

KVAN  W.  HAM. 

Still  Disappointed? 

STAB  ROUTE,  33, 
I-' 1:1 1  iiiii.ii,  N.  J., 

January  IG,  1948. 

DEAR  EDITOR:  I  Just  received  my  first  issue  of  RECLAMATION  KKA.  and 
am  somewhat  disappointed.  What  I  was  looking  lor  was  pictures 
and  experiences  of  settlers  already  on  their  land.  For  instance,  in 
rhe  Viima  project,  army  barracks  were  given  away  by  the  Covernmeni 
I'n-e  to  each  settler,  who  In  turn  had  to  move  them  to  the  land  himself. 
the  barracks  Jacked  up  and  moved  as  n  whole,  or  did  they  all 
have  to  be  dismantled? 

Your  picture  and  explanation  of  spiles  was  very  good.  Actually  a 
•pile  l»  a  crude  valve  Hint  always  leaks  somewhat.  In  areas  where 
there  is  a  severe  water  shortage,  have  previous  settlers  found  these 
spiles  incllicictit  in  the  conservation  of  water?  Mas  anyone  devised  n 
more  efficient  valve? 

Settlers  on  the  Yuma  project  had  their  land  nil  planted  In  alfalfa 
when  they  arrived.  Did  any  of  them  leave  It  In  alfalfa?  If  any 
•s  diil  cut  the  alfalfa,  what  average  yield  did  they  eel  per  acre 
per  year?  I  low  many  cuttings  did  they  make?  Mow  much  did  they 
•ell  It  for?  I)|d  It  cover  their  first  year's  co-ts  and  living  e\p. 
Did  they  rent  machinery  to  cut  and  hale  it,  or  did  they  have  their  own. 

ii-h  buy  their  own? 

Some  settlers  may  have  run  out  of  ready  cash  Since  licclaiuation 
land  In  I'niled  States  property  until  all  homestead  laws  are  complied 
with  and  the  land  patented,  no  mortgage  can  be  gotten  on  this  land. 
II'«w  have  local  blinks  coo|ierated  in  situations  of  this  sort? 

Von    ttndoiibtiHlly    have   a    fairly    largo   list    of   subscribers   by    now. 
PerhapH  you  could  select  at  random  about  a  do/en  names  from  each  of 
the  »arlon-  pr..l.-<  t«  and  -end  them  a  list  of  my  anil  other  i|iicstions. 
request  photograph*,  giving  them  a  small  cash  award  or  a  year's  Mil. 
wrlptlon    free,    for    their   trouble,      rule--    y  u    have    reporter-,    to   do 
<  ork. 
Bwpectfully. 

l.m>  \Ki>  UK  -UMAX. 

V  to  read  of  Header   Kiclitnan'-  disappoint ineiit — hut 
tin-  tflt  \  tnii-t  c<>\  et  \  :irioii-  phases  of  the  Bureau  of  Keelam:i 
tion'-  pri'iriaui  and  cannot   IN-  e.\cln-i\  el  y  de\ntcd  Id  settle 
ineiit  stories.     His  suggestion  in  (lie  la-|   |>ani);rapli  delights 
our  editorial  heart.' — the  cash  award  of  cotir-e  is  prohibited 
in  ft  Government  puMicat ion.  Imt  v.e  ha\ e  a  -i andin^r  ntfer  of 
•  free  subscription  for  1  year  to  anyone  who  contribute 
article  accepted  fur  publication.     \\'e  need  and  want  material 
which  answer-  such  i|iie-tioii»  a-  |>o-ec|  l.y  Mr.  Uiclutian.    \\'c 
ilo  not  have  re|Mirter-  t"  ilo  the  work.     ( 'out  rilmtors  to  tlie 
write  articles  in  adililion  |»  their  regular  duties  or  on 
their  own  t  :• 

K.-pl  ving  I"  hi-  <|ue-t  ion-,  in  their  order  : 

MY    BAHBM   K ce     Kt.  I.\M  \TION     Kl!\     April     I'.'IT 

ttnr"i'i  It"  I'lirn*  It*  fir  i,  I.  May  I'.'IT  i  II  •» 
.June  1!»I7  i  li><  tuiii'itit'ii  mill  t)i,  ffovttnff Skorta          \  '.em 
I'.'li    tS/x.f/l'/ht  <>n   th,    /'/../•/. /•»).  and    Kel.iuatx     !!'»» 
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HUNGRY'  ^|s.  ill  I  III  ^KY  AND  III-  \l  I  IIV 
Thew  »oung»tem  of  the  Powell  S-hool'*.  lir«I 
«rmlr  dig  into  •  wrll-luilanrrd  innil  of  meat. 
(ioi.ii...  ..  vrgrtahlr,  fruit,  and  milk  whirh  will 
lite  tin-in  the  energy  required  to  >liiil.i  and  pla> 
hard  ii«  i-  llir  custom  at  Powell.  The  little  blond 
frllow  -«  .  in-  to  hate  a  monopolt  on  llir  rt»ed«. 
Ilo.  pholo  was  tak.  ii  b<  <  lmrle«  A.  Knell.  Sr., 
Region  VI. 
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Personnel  and  Project  Directory 

UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR,  BUREAU  OF  RECLAMATION 
WASHINGTON   OFFICES   United    States   Department   of  the   Interior,   Bureau   of  Reclamation 

Washington  25,  D.  C. 

Michael  W.  Straus,  Commissioner  Kenneth  Markwell,  Assistant  Commissioner  Wesley  R.  Nelson,  Assistant  Commissioner 

Assistant  to  the  Commissioner— Engineering,  T.  W.  Mermel;  Attittam  to  the  Commissioner—  .Management,  G.  S.  Ellsworth;  Chief  Counsel,  Clifford  E.  Fix;  Chief  Injormation  Officer,  Leonard 
W.  Mosby;  Chief  Personnel  Officer,  Glenn  D.  Thompson;  Director,  Programs  and  Finance,  Alfred  K.  Qolze;  Director,  Branch  o;  Operation  and  Maintenance,  Ooodrich  W.  Lineweaver; 
Director,  Branch  of  Power  Utilization,  Harvey  F.  McPhail;  Director,  Branch  of  Project  Planning,  John  W.  Dixon;  Comptroller,  William  F.  Kubach;  Director  of  Supply,  S.  W.  Crosthwait 

DENVER  OFFICE  OF  THE  CHIEF  ENGINEER:  United  States  Department  of  the  Interior,  Bureau  of  Reclamation,  Denver  Federal 

Center,  Denver,  Colo. 
Walker  R.  Young,  Chief  Engineer  and  Director,  Branch  of  Design  and  Construction 

Chief,  Legal  Ditision  (Office  of  the  Chief  Counsel),  Robert  B.  Starke;  Chiel,  Hydrology  Division  (Branch  of  Project  Planning),  John  R.  Riter;  Chief,  Power  Field  Division  (Branch  of  Bower  Utilisa- 
tion), E.  C.  Schurch;  Chief,  Denver  Finance  Division  (Office  oj  the  Director  of  Programs  and  Finance),  Archie  M.  Rankin;  Associate  Director  of  Supply  (Office  oj  the  Director  of  Supply),  J.  C. 
Thrailkill;  Chief  Auditor,  Field  Division  (Office  of  the  Comptroller),  Wendell  Bramwell,  Ch.'ef,  Personnel  Field  Office  (Office  of  the  Chief  Personnel  Officer)  Everett  K.  Gould. 

REGIONAL  OFFICES 
REGION  I:  Headquarters,  Post  Office  Box  937,  Reclamation  Building,  Fairgrounds,  Boise,  Idaho 

Regional  Director,  R.  J.  Newell;  Assistant  Regional  Director,  3.  Lyle  Cunningham;  Assistant  Regional  Director,  H.  T.  Nelson;  Regional  Engineer  (Branch  of  Design  and  Construction),  Grant 
P.  Gordon;  Regional  0.  it  M.  Supervisor  (Branch  of  Operation  and  Maintenance),  W.  H.  Tuller;  Regional  Power  Manager  (Branch  of  Power  Utilization),  Don  S.  Campbell;  Regional  Plan- 
ning Engineer  (Branch  oj  Project  Planning),  E.  N.  Torbert;  Regional  Programs  and  Finance  Officer  (Programs  and  Finance  Division),  A.  W.  Empie;  Regional  Information  Officer  (Informa- 
tion Division),  H.  C.  Blonk;  Regional  Ijind  Officer  (Land  Acquisition),  W.  B.  Wallace;  Regional  Counsel  (Legal  Division),  H.  R.  Stinson;  Regional  Personnel  Officer  (Personnel  Division), 
V.  L.  Rushfeldt;  Regional  Supply  Officer  (Supply  Division),  James  M.  McCool 


Official  in  charge 

Address 

Name 

Title 

District  and  Project  Office* 
Central  Snake  River  district 

George  N,  Carter      

214  Broadway,  Boise,  Idaho. 
Anderson  Dam.  Idaho. 
Black  Canyon  Dam,  Emmett,  Idaho. 
Caldwell,  Idaho. 
Cascade.  Idaho. 
Notus,  Idaho. 
Nyssa,  Oreg. 
Vale,  Oreg. 
Coulee  Dam,  Wash. 
Ephrata,  Wash. 
Coulee  Dam,  Wash. 
1044  Bond  St.,  Bend,  Oreg. 
Columbia  Falls,  Mont. 
Weisbprger  Bldg.,  5th  and  Main,  Post  Office  Box  621.  Lewiston,  Idaho. 
301  North  Hansen  Ave.,  Burley,  Idaho. 
Post  Office  Box  1259,  Idaho  Falls,  Idaho. 
Federal  Bldg.,  Yakima,  Wash. 

13  East  2d  St.,  Post  Office  Box  97,  Kalispell,  Mont. 
123M  W.  Main  St.,  Post  Office  Box  1389,  Medford,  Oreg. 
460  N.  High  St.,  Salem,  Oreg. 
McCaw  Gen.  Hospital,  Veterans'  Adm.  Reservation,  Post  Office 
Box  718,  Walla  Walla,  Wash. 
Route  2,  Post  Falls,  Idaho. 

Federal  Bldg.,  Post  Office  Box  1463,  Missoula,  Mont. 
McKay  Dam,  Pendleton,  Oreg. 

An  lerson  Ranch  Dam  construction  office. 

Donald  8.  Walter 

F  E  Hulet 

Payette  pump  unit  construction  office. 

R.  W.  Adams  

do 

Payette  division  O.  &  M.  office  ._ 

Theodore  Nelson  

Irrigation  manager      .    _ 

J.  F.  Spoflord 

.  do 

Vale  project  O  &  M.  office 

C.  C.  Ketchum 

F.  A.  Banks 

H.  A.  Parker 

Aivin  Darland      .      ... 

do 

J.  W.  Taylor 

Hungry  Horse  project  

C.  H.  Spencer     

do        

Wilfred  L.  Karror  
8.  R.  Marean 

0.  W.  Llndgren  

Charles  8.  Hazen  
F.  C.  Hart  

Superintendent  

PlAnnlng  onginftpr 

Planning  Offices  and  Independent  Field 
Stations 
Kalispell  planning  office    

.  do.  ...               ... 

Lee  McAllister      .      .. 

do 

Walla  Walla  planning  office 

M.  Boyd  Austin 

do     . 

Rathdrum  Prairie  project,  Post  Falls  unit, 
independent  field  station. 
Missoula  Valley  project,  Big  Flat  unit, 
independent  field  station. 
Umatilla  project,  independent  field  station 

Pierre  J.  LaCasse  

do     . 

C.  L.  Tice  

Reservoir  superintendent  

REGION  II:  Headquarters,  Post  Office  Box  2511,  Old  Post  Office  Building,  Sacramento  10,  Calif. 

Regional  Director,  R.  L.  Boke;  Assistant  Regional  Director,  R.  8.  Calland;  Assistant  Regional  Director,  Phil  Dickinson;  Assistant  to  the  Regional  Director,  U.  J.  Gendron;  Regional  Engineer 
(Branch  of  Design  and  Construction),  A.  R.  McGinness;  Regional  O.  if  M.  Supervisor  (Branch  of  Operation  and  Maintenance),  J.  G.  Lindley;  Regional  Power  Manager  (Branch  of  Power 
Utilization),  B.  W.  Crelm;  Regional  Planning  Engineer  (Branch  of  Project  Planning),  S.  A.  Kerr;  Regional  Finance  Officer  (Finance  Division),  J.  F.  Kastl;  Acting  Chief  (Land  and  Right  of 
Way  Division),  Joe  H.  Leech;  Regional  Information  Officer  (Information  Division),  Max  Stern;  Regional  Counsel  (Legal  Division),  L.  0.  Graham;  Regional  Personnel  Officer  (Personnel 
Division),  H.  F.  Osborue;  Regional  Supply  Officer  (Supply  Division),  H.  F.  Halllday 


Official  in  charge 

Addresa 

Name 

Title 

District  Offices 
Delta  district 

C.  H.  Kadle,  Jr.    . 

District  manager 

Post  Office  Box  1407,  Sacramento  10,  Calif. 
Post  Office  Box  312,  Klamath  Falls,  Oreg. 
Post  Office  Box  1270,  Merced,  Calif. 
Antioch,  Calif. 
Post  Office  Box  1372,  1115  Eye  St.,  Modesto,  Calif. 
Tracy,  Calif. 
Post  Office  Box  302,  Chlco,  Calif. 
Redding,  Calif. 
Post  Office  Box  30,  114  Second  St.,  Colusa,  Calif. 
Orland,  Calif. 
406  Patterson  Bldg.,  Fresno,  Calif. 
Friant,  Calif. 

201  La  Arcada  Bldg.,  1114  Stats  St..  Santa  Barbara,  Calif. 

Klamath  district              

Raymond  R.  Best  

do  

J.  W.  I  :  od  nor 

do 

O.  G.  Boden  

Construction  engineer 

L  J.Lang  

Engineer 

O.  C.  Imrle 

James  K.  Can-  
William  J.  McCrystal  
C.  L.  Brown  

District  manager  

Construction  engineer 

Tulare  Basin  district 

R.  W.  Hollis  

Robert  B.  Cozzens          .  . 

Watermaster  

Project  Planning  Office* 
Santa  Barbara  

R.  K.  Durant 

J.  H.  Fertlg  

Engineer  

787923° —48 


REGION   Hit  Headquarter*,  Administration  Building,  Boulder  City,  NCT. 

.  A. Mcxitt.Aidltanl  RegiOKolDireclor. I.. R.Dvut\**;Auittanllotlu  Regional  Director. l.V.  Earl;  Regional  Engineer  (Branch  of  Detian  and  Comtruction).  C.  A.  Bissell; 
Regional  O.  4  M.  Superritor  (Brandt  of  Operation  tn<t  Maintenance),  A.  B.  West;  Regional  Poucr  Manager  (Krone*  of  Pou.tr  Vlilitation),  R.  V.  Spracue;  Regional  Planning  Enflnttr, 
( Branck  of  Project  /Tannin*),  E.  Q.  Nlebeo;  Regional  Finance  Officer  (finance  DMiion),  M.  E.  Ralroi;  Regional  Cmrael  (legal  Dbitton.  Lot  Angelei.  Cali/.).  R.I.  Coffey;  Regional  Supplt 
Offer  (Suppli  M»uio»).  O.  J.  Littler;  Regional  Prrtonnel  Officer  (Ptrionntl  Dieition),  M.  H.  Mitchell;  Rtjional  Projreu  Control  Officer  (Progreu  Control  Office),  D.  A.  Dedel:  (.Mel. 
Offta  ol  Rutr  Control,  C.  P.  Vetlor. 


Official  In  charge 

Address 

Nam* 

Title 

Diltrict  n4  Project  Officet 

Lower  Colorado  Rlr«r  district  
AU-AmoricaB  Canal  (Imperial  dlvi- 
atoo). 

Qll»  (Coostrucuoa) 

J.  K  Rohrer  

District  manager 

Yurna,  Aril. 
Do. 

Yuma,  Arli. 
Do. 
Do. 
Coachella.  Calif. 
Boulilrr  City.  NeT. 
Poet  OfDce  Boi  790,  Davis  Dam,  Nev. 
Parker  Dam.  Culif. 
Escondido.  Calif 

Post  Office  Boi  357,  414  West  M  St.,  Escondldo.  Calif. 
Johnson  Bldg.,  Overton,  Nev. 
337  West  Washington,  Phoenix.  Aril. 
Post  Office  Boi  006,  $3  Is".  Main  St.,  St.  George,  Utah. 
Box  3071,  Avlola  Corp.  Bldg.,  Phoenix.  Aril. 
Do. 
360  South  San  Oorgonio  Are.,  Banning,  Calif. 

Murray  J.  Miller        

Construction  engineer    

UUa  (O  A  M  ) 

J  P  Collopy 

Superintendent      .*  

ViifT» 

W.  A.  Boettcber  

do.  

AH  American  Canal  (Coacbella  division).. 

C.  8.  Bate  

C.  P.  Christenaen 

Construction  engineer    

Director  of  power  

Dmris  Dam                              A. 

B.  F.  Babmeter  
B.  A.  McWIlliami  

Construction  engineer  

San  Ulego 

R  K  Burnett 

Engineer...  .  

R.  E.  Bnrmtt 

.    do  

Overton  ptennlnc  office               .... 

W.  P.  Adalr  

do  

V  E   Larson 

8t.  Own*  planning  office 

J.  D  McCoy 

Engineer          .         .    .  ..      .... 

H  I  Flu 

Head,  design  unit 

A.  J.  Ecker  

do  

v                           •      ' 

II.  R.  Vori»  

do  

REGION  IV:  Headquarters,  32  Exchange  Place,  Post  Office  Box  360,  Salt  Lake  City  8,  Utah 

I>.reetai,  E.  O.  Lanon;  Ainiianl  Regional  Director,  C.  D.  Woods;  Region  jl  Knginctr  (lirancn  of  Dtiign  ant  Coni'rtulioa),  C.  II.  Carter;  Regional  O.  &  AS.  Superiixtr  (Rranck  of 
Operation  mnt  Maintenance),  D.  8.  StUTer.  Ckiif,  RtKurcei  and  Datlojiment  (Branch  o/ Pouer  I'tiliiation),  L.  K.  M  HI  hews;  Regional  Planning  Engineer  (Kruach  ol  Project  Planning],  Reid 
Jerman;  Regional  finance  Officer  (Finance  Dieltion),  f.  J.  Farrell;  Regional  Couniel  (Legal  Ditition),  3.  8.  Me  Master;  l>r*curement  Officer  (Suppti  Dirition),  E.  Q.  Bywaler. 


Official  In  charge 

Address 

Name 

Title 

Project  OfUn 
Orand  Valley 

T  L  SundQQlst 

Superintendent 

Post  Office  Bldg..  Grand  Junction.  Colo 
Mancos.  Colo. 
Post  Office  Box  623,  Paonla,  Colo. 
Valledto  Dam,  Bayneld.  Colo. 
303  Knight  Block,  Post  Office  Boi  77,  Proro.  Utah. 
City  Ball,  Post  Office  Box  71,  Spanish  Fork,  Utah. 

Post  Office  Bldg.,  Post  Office  Boi  849,  Fallon.  NeT. 
Masonic  Bldg.,  Post  Office  Boi  640,  Durango,  Colo 
310  Post  Office  Bldg.,  Post  Office  Boi  780.  Grand  Junction,  Colo 
Town  Ball,  Post  Office  Boi  Mil,  Krmmerer,  Wyo. 
46  F.a.«t  Cenur.  Post  Office  2M.  Logan.  Utah. 
211  Federal  Bldg.,  Post  Office  Box  360,  Salt  Lake  City  »,  Utah. 
Post  Office  Box  71,  City  Hall.  Spanish  Fork,  Utah. 

Maneo* 

D.  R.  May  

Construction  engineer  .  

i-  „  •  t 

R.  W.  Jroulngi  . 

do  ...  .                           

Pint  River 

8.  r,  Newman 

Reservoir  superintendent  

L.  R.  Dunkley  

Project  engineer.  

-n  r-:  i 

P.  R.  Neatoy  

Area  engineer  

Arm  •«*  F\eli  <>I»CH 

r  .      • 

r  v     .. 

W  H.  Blatury 

Engineer    ,  ,  ,  . 

J.  J.  Bedderman  

Grand  Junction 

c   11  J«x      

.    do  

P.  B.  Delon*  

Engineer 

Logan 

Ball  Lak*  City                                    

R.  C.  Johnson  

do  

Ipanlab  fork 

P.  R.  Neeley  

do  

HM.ION  Vi  Headquarter*.  Po«t  O  Hire  Box  1609,  Old  Posit  Office  Building,  7th  and  Taylor,  Amnrillo.  Texan 

>?«S»»MJ  tXreeter.  B.  E.  Rnbblni:  Am*,*  Regional  Director,  A.  N.  Thompson;  Auutanl  to  Regional  Director,  J.  A.  Buchanan;  Special  Auittaml  to  tke  Reflonal  Itirectar,  E.  T.  Giles; 
ft»rl.*W  Knflimr  (Bniut  of  C«is«  •**  Coiatrurtioin.  O.  I.  Crafl:  I'rglonal  0.  *  M.  Superrlror  (/iranem  of  Operation  and  Maintenance),  R.  8.  Brtt.il;  Regional  Power  Manater  (liranc* 
•f  P**tr  UHUi*hn».  A.  H.  Sullivan;  Regional  Ptn»r»t  Engineer  (llranck  of  Profit*  Planning).  Rax  R.  Raed:  Auittunl  Regional  Programt  ana  linarta  Officer  (Profrana  t*4  Finance 
MM««I.  <  .  L  Barns:  AtewMl  OMMri  (Uftl  Ww«m).  8.  L.  Baud;  Htgional  Pcritmnel  Offietr  (PtrKnnel  WT..IOR),  B.  F.  Klrby;  Ktttoiul  Sappll  Offtar  (AipfMV  ZMrWM).  I.  O. 
CmpbeU;  Kitt~~l  Mel,  X*uer,  O.  F  Pe tenon. 


0 

Ocial  In  chart* 

MM 

Title 

F*,**  Ofa, 
W  0.  Austin 

J.  A.  Caltan 

I'r.i;rrt  nifiiTti 

Aliuv  Okla. 

1.  A.  MaT»rly 

Kactsjavr  In  rhargt 

Dalmorhra.  Tat 

CarWwl 

II       II       K.'.lT 

rtHart  •ipartnUiidiol 

Carlsbad.  N   MM 

RtoOnod* 

L.  R.  Floek  

do                                          

D.  8.  Courthoune.  El  Paso,  Tex. 

Latwn  Backer 

LatCnMM 

K.  8.  MaytWL! 

Las  Cruon.  N.  Max. 

'i  "  « 

r    l>    Pmtlo 

....  do  

Yslela 

•a*  Lost  ValVr 

U     II    -.~t 

Arlmt  protect  onttrwrr  ... 

117  Jeffanoo  St..  MODI*  Vista.  Colo. 

M  J.  Lynan 

Tucumcarl.  N  Max. 

VaO*7<lr»i'.7 

J.,hn  c   Ih-n-.i  »  n 

••«!• 

\'.c\'..r;       Irt 

Pn*l  Finn**  OftM 
Iftuqusjum 

i.  L.  MU-- 

*r««  p'vtTlng  engineer 

Post  Offlw  Hoi  9S.7JJN.Jnd  PI.,  Albaqoorqae 

V    Mft 

'         •        T, 

B.  t.  BuilsUl 

do 

I-ltik-fli-M  Mldg    Austin 

. 

M.  O.  Bartt.j 

do 

Poet  OStc*  Dot  4M,al6OklahomaNauaiialBMg  { 

'k    i>i,.-rnc'  ir  i  ikla 

REGION  VI:  Headquarters,  Yale  Building,  Post  Office  Box  2130,  Billings,  Montana 

Regional  Director,  Kenneth  F.  Vernon;  Assistant  Regional  Director,  W.  E.  Rawlings;  Assistant  to  the  Regional  Director,  George  0.  Pratt;  Regional  Engineer  (Branch  of  Design  and  Construc- 
tion), C.  G.  Anderson;  Acting  Regional  Supenisor  (Branch  of  Operation  and  Maintenance),  E.  F.  Landerholm;  Regional  Power  Manager  (Branch  o/  Power  Utilization'),  3.  R.  Walker;  Act- 
ing Regional  Plc.nning  Engineer  (Branch  of  Project  Planning),  C.  T.  Judah;  Regional  Program!  and  Finance  Officer  diagrams  and  Finance  Division), Duncan  Mills;  Regional  Land  Officer 
(land  Acquisition  Division),  W.  N.  McCormiek-  Regional  Counsel  (Legal  Division),  W.  J.  Burke;  Chairman,  Interior  Missouri  Basin  Field  Committee,  W.  O.  Sloan;  Chief,  Reports  Coordi- 
nation Division,  Edwin  E.  Wilson;  Regional  Personnel  Officer  (Personnel  Division),  A.  W.  Oaede;  Regional  Supply  Officer  (Supply  Division),  Fred  W.  Gilbert;  Safety  Engineer  (Hafety 
Division),  Charles  C.  Parsons;  Chief,  Municipal  Water  Supply  Investigations  Unit,  Stanton  J.  Ware. 


Official  in  charge 

Address 

Name 

Title 

District  and  project  offices 
Yellowstone  district         .  . 

Donald  (T  K>tr*Rm 

District  manager 

Boi  1264,  Billings,  Mont. 
Box  1245,  Fort  Peck,  Mont. 
Box  720,  Miles  City,  Mont. 
Boi  516,  Hardin,  Mont. 
Terry,  Mont. 
Gillette,  Wyo. 
Box  1620,  Great  Falls,  Mont. 
Malta,  Mont. 
Box  517,  Helena,  Mont. 
Fairfield,  Mont. 
Box  839,  Cody,  Wyo. 
Box  800,  Cody,  Wyo. 
Box  nil,  Thermopolis,  Wyo. 
Riverton,  Wyo. 
Box  1050,  Bismarck,  N.  Dak. 
Box  1869,  Minot,  N.  Dak. 
Elgin,  N.  Dak. 
Glen  Ullin,  N.  Dak. 
Do. 
Box  825,  Huron,  8.  Dak. 
Box  812,  Hot  Springs,  8.  Dak. 
Newell,  8.  Dak. 
Faith,  S.  Dak. 
Moorcroft,  Wyo. 
Lemmon,  8.  Dak. 

Fort  Peck 

Yellowstone  pumpine  unit  

R.  B.  Kuebler  

R.  F.  Herdmftn 

Engineer  

Buffalo  Rapids  

A.  H.  Whitmore-. 

R.  F.  Herdman 

Harold  E.  Aldrich 

Milk  River  

H.  W.  Qenger. 

Superintendent  

Canyon  Ferry  ._    .. 

William  P.  Price,  Jr 

Construction  engineer  

Sun  River 

C.  L.  Bailey. 

Big  Horn  district  _  

Shoshone-  Heart  Mountain  
Boysen  and  Owl  Creek  

R.  H.  Workingcr  
W.  F.  Kemp  

R.  8.  Lieurance 

District  manager..  _•  

Riverton  ... 

T.  A.  Clark 

Missouri  Souris  district  .. 

G.  J.  Cheney 

Cannonball  Dam  

Floyd  Jensen..  

W.  W.  Brenner 

Dickinson  Dam  

do 

Heart  Butte  Dam 

„      do 

do 

Missouri  Oahe  District 

Angostura  and  Rapid  Valley  

H.  V.  Hubbcll  

S.  T.  Larsen...  
H.  M.  Crowell 

Belle  Fourche  
Bixby  Dam  _  

Keyhole  Dam  ..  

Superintendent  

F.  W.  Goehring 

do 

Shadehill  Dam  

D.  M.  Forester  

..  do  ... 

REGION   VII:  Headquarters,  318  New  Customhouse,  Denver  2,  Colo. 

Regional  Director,  Avery  A.  Batson;  Assistant  Regional  Director,  W.  E.  Blomgren;  Regional  Engineer  (Branch  of  Design  and  Construction),  Herbert  E.  Prater;  0.  &  M.  Supervisor 
(Branch  of  Operation  and  Maintenance),  John  N.  Spencer;  Power  Manager  (Branch  of  Power  Utilizalion),  Harold  R.  Lee;  Planning  Engineer  (Branch  of  Project  Planning),  John  A. 
Keimig;  Regional  Finance  Officer  (Programs  and  Finance  Division),  Kenneth  L.  Smith;  Land  Officer  (Land  Acquisition  Division),  Mark  W.  Radcliffe;  Regional  Counsel  (Legal  Division), 
Clarence  Eynon;  Personnel  Officer  (Personnel  Division),  Albert  R.  Novak;  Supply  Officer  (Supply Division),  William  F.  Sha;  Administrative  Officer,  (Administrative  Division),  H.  S.  Varner,  Jr.; 
Safety  Engineer  (Safety  Division),  Alton  T.  Cromwell. 


Official  In  charge 

Addren 

Name 

Title 

District  and  Project  Offices 
North  Platte  River  district  

I.  J.  Matthews 

Casper,  Wyo. 
Do. 
Glendo,  Wyo. 
Guernsey,  Wyo. 
Do. 
Casper,  Wyo. 
Seminoe  Dam,  Wyo. 
Building  11,  Denver  Federal  Center. 
Kstes  Park,  Colo. 
Fort  Morgan,  Colo. 
Grand  Lake,  Colo. 
Kremmling,  Colo. 
Green  Mountain  Dam,  Colo. 
Box  551,  Fort  Collins,  Colo. 
Loveland,  Colo. 
Building  11,  Denver  Federal  Center. 
Fort  Morgan,  Colo. 
Box  737,  McCook,  Nebr. 
Superior,  Nebr. 
Imperial,  Nebr. 
McCook,  Nebr. 
Do. 

Ellis,  Kans. 
Trenton,  Nebr. 
St.  Francis,  Kans. 
Ainsworth,  Nebr. 
Grand  Island,  Nebr. 
Box  515,  Pueblo,  Colo. 

Casper  (North  Platte  Basin) 

do 

do 

Glendo  

Murel  M.  Starr 

John  T  Hicks 

Guernsey  (irrigation)  

Kortes 

Nels  P.  Nelson  
C.  S.  Rippon  
E.  T.  Walters 

District  irrigation  superintendent  

Construction  engineer  

Semlnoe  Dam..  

South  Platte  River  district  
Colorado-Big  Thompson  

E.  S.  Huntfngton  
Vacancy  

District  manager 

do 

O   W   Hall 

G.  R.  HIghley  

B.  B.  Dawson    .. 

Construction  engineer...  

Kremmling  

Green  Mountain  Dam  

I.vle  E.  Mclntosh  

Power  manager 

Horsetooth  Reservoir 

R.  B.  Ward 

Loveland  ._  

C.  E.  Klingensmlth  .. 

do 

Blue-South  Platte  project  

J.  H.  Knights  

Narrows  Dam  . 

Charles  Seger    . 

Kansas  River  district  

H.  E.  Robinson 

Bostwick  Unit  

Paul  E.  Strouse  

Enders  Dam  

U.  V.  Engstrom  

do 

Medicine  Creek  

Clifford  L.  Mutch 

do 

Cambridge  Diversion  Dam  and  Cam- 
bridge Canal. 
Cedar  Bluff  
Culbertson  Dam  

C.  M.  Jackson  

....  do  

R.  J.  Walters..  

Ellis  L    Armstrong 

do  

do 

Bonny  Dam  

Alnsworth  (Niobrara  Basin).  

Wayne  S.  Byrne  . 
C.  E.  Burdick  

do  

Grand  Island  (Platte  River  investigations). 
Pueblo  (Gunuison-Arkansas  and  Upper 
Arkansas  River  Basin). 

P.  L.  Barley  

do  

B.  F.  Powell  

do  

Project*  or  Divisions  of  Projects  of  Bureau  of  Reclamation  Operated  by  Water  Users 


Pro** 

Organisation 

Operating  official 

Secretary 

Name 

Title 

Name 

Address 

Baker  „—«.... 

Lower  Powder  River  irrigation  district  
Bluer  Root  Irrigation  district  

Baker,  Oreg  
Hamilton.  Mont.. 

Boise.  Idaho    

Stewart  Dolby  
Pearl  WUcox  

President    ... 

Marion  Hewlett... 
Elsie  W.  Oliva.... 

W.  J.  Farrell  

Keating,  Ore*. 
Hamilton,  Mont. 

Boise.  Idaho. 
Notus,  Idaho. 

Huntlngton.  Oreg. 
Redmond.  Oreg. 

Huson,  Mont 

Atntin  Colo. 
Grand     Junction, 
Colo. 
Palisade.  Colo. 
Do.        v 
Lovelock,  Nev. 
Dallantlne,  Mont. 
Wellsville.   Utah. 

Bonanxa.    Oreg. 
Do. 

Sidney,  Mont. 
Chinook.  Mont. 
Po. 
Harlem,  Mont. 
Chinook.  Mont. 

Do. 

Rupert,  Idaho. 
Hurley,  Idaho, 
flooding.  Idaho. 
8  1.  Anthony,  Idaho 
Roosevelt.  Utab. 

Fallen.  Nev. 
Newton,  Utah. 

Mitchell,  Nebr. 
Oerlng,  Nebr. 

Torrlngton.  Wyo 
Bridgeport,  Nebr. 

Brigham  City, 
Utah 
Okanogan,  Wash 
Oxford.  Colo. 
Provo,  Utah. 
Phoenix.  Arts 
Ephralm,  Utah 

Spring  City.  Utah. 
Price,  Utah. 
Powell.  Wyo. 
Deaver,  Wyo. 

BUnficld.  Oret 

Payson,  Utah. 
Fort  Shaw,  Mont 
FabflfU.  Moot. 
Reno.  Nev. 
HennMon,  Oreg. 
Irrigon,  Oreg 
Montroas,  Colo. 

Ogden,  run 
Hermlinn.  Oret 
KUenburg,  Wuh 
Funny«l'!e.  Wash 
Yaklma,  Wtsb. 

Superintend- 
ent. 
Manager  
Superintend- 
ent. 
Manager  
Superintend- 
ent. 
do  

Forrest  Sower  
C.  W.  Holmes  

Edward  Pulllvao  . 
O.  E.  Anderson... 

Tom  Scbefler  

Bob*   (Payatu  dlrtakm.  Kotos  unit). 

Black  Canyon  Irrigation  district  

Not  us,  Idaho  

Hereford,  Oreg  
Redmond,  Oreg.  . 

French  town, 
Mont. 
Austin.  Colo  
Palisade.  Colo  

Clifton,  Colo  

H.  W.  Van  Slyke 

Harold  Hunb  
J.  M.  Shlvely  

Ralph  L.  Scheffer 

R.  B.  Gregory.  ... 
C.  J.  McConnick. 

H.  B.  Smith  
Elmer  Funk  

DeecbnlM  (Cran*  Prairie  Storage)  .... 

Central  Oregon  irrigation  district  

Frenehtown  Irrigation  district       

Orchard  City  Irrigation  district  

A.  P.  Starr  
Carl  Hicks  

J.I.  Flanagan  
W.  A.  Long  
I'ftrr  F.  Anker.  .- 

President  
do  

do  
do  
do  

Grand  Valley  Orchard  Man 

Orchard  Mesa  Irrigation  district   

Grand  Valley  MOM  Cuuuty 

Mem  County  Irrigation  district  

Grand  Valley  Palis**!* 

Palisade  Irrigation  district  
Pending  County  water  conservation  district  — 
Huntley  project  Irrigation  district  

do  
Lovelock,  Nev  — 
BallBiitiDO.  Mont. 
Hyrum.  Utah  

Bonanta,  Oreg  
do 

Bomboklt 

Clarence  U  Young. 
H.  8.  Elliott  
Lament  M.  Allan. 

Leland  W.  Pette- 
grew. 
J.  F.  Heyden  

A.  J.  Bowman  
J.  D.  Large  

R.  E.Thomas  

Donald  V.   Phil- 
pott. 
Axel  Persson  

Manager  
Superintend- 
ent. 
President  

do  

South  Cache  Water  User*  Association  

KUmatb  (Lancrll  Valtoy  dUtjtoa).... 

Langell  Valley  Irrigation  district 

Horsefly  Irrigation  district 

Districts  1  and  2 

Sidney,  Mont  
Chinook,  Mont... 
do  

Manager  

Axel  Persson  

Mitt  Rlnr  (Chinook  division) 

Alfalfa  Valley  Irrigation  district  

A.  L.  Benton  
George  Nlebauer.. 
Tbos.  M.  Everett. 
J.  0.  Wilson  

0.  A.  'Vetklns.... 

Roy  Cunningham 
Hugh  L.  Crawford 
8.  T.  Baer  
MelvtaLuke  
Louie  Galloway.  . 

Phillip  Hllbel  
8.  F.  Griffin  

O.  H.  Storm  
T.  P.  Wlncbeu.... 

Austin  P.  Russell 
Mark  Iddings  

David  A.  Scott.... 
N.  D.  Thorp  

President  
do  

Mrs.  A.  L.  Benton. 
M.  A.  McCarthy 
LeRoy  O.  Powell 
J.  F.  Sharpies  

H.  M.  Montgom- 
ery. 
G.  E.  Nlckerson  . 
Frank  O.  Redfleld. 
Ida  M.  Johnson... 
John  T.  White.... 
Louie  Galloway... 

H.  W.  Emery.  
Joseph   R.   Tud- 
denham. 
JosF.  Osback  
Charles  O.  Kling- 
man. 
Mary  E.  Harrach. 
Mrs.     Mabel    J. 
Thompson. 
William  T.Davis. 

N.  D  Thorp  

WlnMok*  (Gravity  division) 

Fort  Belknap  Irrigation  district     .              ... 

Harlem  Irrigation  district  

Harlem,  Mont  
Zurich.  Mont  

Chinook,  Mont... 

Rupert,  Idaho  
Hurley,  Idaho  
Ooodlnt,  Idaho... 

do  

Superintend- 
ent. 
President  

Paradise  Valley  Irrigation  district  

Zurich  Irrigation  district 

Mlnldoka  Irrigation  district       

Manager  

Mlnidoka  (Pumplnf  division) 

Durley  Irrigation  district 

do  

MlnMoka  (Ooodlng  dlvblon) 

American  Falls  Reservoir  district  No.  2  
Fremont-Madison  Irrigation  district  

do  
do  
Superintend- 
ent. 
do  
President  

Manager  
Superintend- 
ent. 
do  
do        

Mloldoki  (Upper  Snake  Kivw) 

8L  Anthony,  Idaho 
Roosevelt,  Utah.. 

Fallen,  Nev  

Mom  Lake 

Moon  Lake  Water  Users  Association  

Newtandi 

Truck  ee-C  arson  Irrigation  district  
Newton  Water  Users  Association    

•..»  •   • 

Newton,  Utah  ... 

Mitchell.  Nebr... 
Qerlng.  Nebr  

Torrlngton  Wyo. 
Northport,  Nebr. 

Ogden,  Utah  

Okanogan,  Wash  . 
Bayfleld.  Colo... 
Provo,  Utah 

North  I'latte  (Intersuu  division).... 
Sortt  i-lMU(fon  LaremiedlvMoa).. 

North  Pkttte  'Northport  division)... 
Ofrtan  River 

Pathfinder  Irrigation  district  
Osrlng-Fort  Laramle  Irrigation  district  

Oosben  irrigation  district 

Nortbpori  Irrigation  district 

Olden  Hirer  Water  Users  Association  

do  

Okanogan  Irrigation  district                   .....    . 

Manager  

pin.  R!r«r 

Pine  Klver  Irrigation  district  

Roland  Campbell 
}  W.  OlUman  

President  
do 

James  F.  Gore  
E.  A.  Jaonb  

Proro  River  (Deer  Orsek  division) 

Salt  River 

BeJt  River  Valley  Water  Users  Association  

Phoenix.  Arli.... 
Ephralm,  Utah.. 

Spring  City,  Utah 
Price.  Utah  
Powell,  Wyo  
Deaver.  Wyo  

8  tail  field,  Oreg... 

Payson,  Utah  
Fort  Bhaw.  Mont 
Falrfleld,  Mont.  . 
Reno.  Nev  

O.  L.  Norman  

Manager  

J.  F.  Grbwold.... 
Joseph  U  Thomp- 
son 
James  W.BIaln.. 
J    Bracken  LOT... 
Hnrry  Barrows  
William  P.  Pethfar 
Mabel  M.   Rich- 
ards. 
Robert  K.  II  u  her.. 
A.  R.  Hanson  
H.  P.  Wangen  
Oeo.L.  Ferris  
Roy  W  McNral. 
A  C.  IliMirhton  . 
11  D.  Galloway... 

l>   l>  Harria  
P.  B.  Smith  
•     i    Sterling  
l-.ullf.e  Outer  bout 
Guy  Flnley 

8wip*U  (Ephratn  division) 

George  A.  Jorgen- 
sen. 

President.... 
....do  

HftnMtA  fflfrtn*  Cltv  dlT^bMI 

HmfliM 

Carbon  water  conservancy  district  
Bbosnooe  Irrigation  district 

Ray  Wsjters  
Everett  Stout  
Robert  W.  Klfleld 
Leo  Clark  

do 
Manager  
....do  
Superintend- 
ent. 
President  ... 
Manager  
President.... 
Manager  

•>ia>»n  (Otckod  dlvMon)  

ff  ||*||"  •  fifrannlt  division) 

Denver  trrtgaUoo  district                          

Ulnwbsrry  V»II«ry 

Strawberry  Water  Users  Association 

William  Grotecut 
A.  R.  Hanson  — 
D.  R.  navies  
John  P.  Franklin 
Roy  W   Mr  Seal. 
lloufhton  . 
Jesse  R    Thomp- 
son. 
I>   1>   Hurls    

Boo  *lv«r  (fort  Shaw  dlTWon)  
BOB  River  (OreanfleMs  division)  
Tracks  Rlrar  Storage) 

Fort  Bhaw  Irrigation  district  
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LETTERS     (Continued) 

( G olden  Harvest  at  Klamath) .  In  general,  it  was  considered 
best  to  move  the  barracks  as  a  whole  if  they  were  to  be  used 
as  units  (house,  barn,  etc.)  but  to  dismantle  them  if  the 
material  was  to  be  used  in  building  structures  which  could 
not  utilize  the  basic  construction  of  the  barracks. 

SPILES — Settlers  have  sometimes  found  spiles  inefficient — 
although  they  are  still  in  wide  use.  The  plastic  siphon  is 
gaining  in  popularity  although  it  is  comparatively  new  and 
it  is  too  soon  to  draw  comparisons. 

YUMA  PROJECT  SETTLERS — Mr.  Richman  is  probably  re- 
ferring to  the  public  lands  in  the  Yuma  Mesa  Division  of  the 
Gila  project  in  Arizona.  This  area  has  not  been  settled  yet. 
The  closing  date  for  simultaneous  filing  for  one  of  these  farms 
was  March  30,  1948.  However,  the  Government  planted 
alfalfa  on  these  public  lands  prior  to  their  being  made  avail- 
able for  settlers  and  we  do  have  some  statistics  as  a  result. 

The  crop  averaged  5  tons  to  an  acre  and  was  cut  between 
five  and  seven  times  during  the  year.  At  the  last  Government 
sale,  alfalfa  brought  $22  per  ton.  Custom  machinery  is 
available  for  baling  of  alfalfa  by  settlers  in  this  area. 

LOANS — Loans  on  public  lands  for  which  patents  have  not 
been  obtained,  can  be  secured  through  the  facilities  of  the 
Farmers  Home  Administration  and  local  banks.  The  farmer 
pledges  his  chattels  and  crops  as  security.  See  "Golden 
Harrext  at  Klamath"  for  an  example  of  the  fine  cooperation 
local  banks  have  shown  to  reclamation  settlers. — Ed. 

Rooting  for  Root  Systems 

COOPERATIVE  EXTENSION  WORK  IN 
AGRICULTURE  AND  HOME  ECONOMICS, 

STATE  or  UTAH — LOGAN 

February  25,  J9JtS. 

DEAR  EDITOR  :  I  was  very  much  interested  in  Mr.  L.  R.  Fiock's  article, 
"How  to  Conserve  Irrigation  Water"  and  agree  with  practically  every 
thing  he  says  except  the  statement  on  page  26  of  the  February  issue, 
"Plants  should  be  forced  to  develop  a  deep  root  system  during  the 
early  part  of  the  growing  season." 

For  25  years  I  have  thought  we  could  do  this  very  thing  by  keeping 
the  moisture  content  very  near  the  wilting  point  and  because  the  mois- 
ture was  low  it  was  my  opinion  the  roots  would  push  down  to  seek 
moisture. 

According  to  data  recently  secured  by  the  Bureau  of  Plant  Industry 
here  at  this  College,  this  is  an  erroneous  assumption.  They  found 
where  sugar  beets  were  allowed  to  become  dry  early  in  the  season 
that  no  matter  what  the  water  treatment  later,  the  result  was  a  de- 
creased yield.  These  results,  however,  were  obtained  in  a  climate  with 
limited  growing  season  and  may  not  apply  where  the  growing  season 
was  sufficiently  long. 

In  other  words,  the  interpretation  I  put  on  the  results  is  that  the 
only  way  to  "force"  plants  to  develop  a  good  root  system  is  to  keep 
"optimum"  water  content  in  the  soil  neither  too  dry  or  too  wet.  I 
know  from  past  experience  that  almost  the  universal  idea  among  Utah 


Reclamation  Place  names  in  this  Issue 


farmers  (and  I  shared  the  same  idea  until  recently)  has  been  to  force 
plants  to  develop  a  good  root  system  by  starving  them  for  water  while 
young  and  thereby  making  the  roots  go  deeper  for  water.  Possibly 
Mr.  Fiock  only  intended  to  emphasize  the  fact  that  young  plants  should 
not  be  over  irrigated,  to  which  I  subscribe  wholly,  but  let  us  not  mislead 
people  into  believing  that  we  can  make  plants  grow  without  giving 
them  the  proper  amount  of  moisture. 
Very  truly  yours, 

JAMES  R.  BARKER, 
Extension  Irrigation  Specialist. 

Reader  Barker  is  absolutely  right.  Mr.  Fiock  was  empha- 
sizing the  fact  that  young  plants  should  not  be  over  irri- 
gated— but  did  not  intend  to  imply  that  they  should  be  made 
to  suffer  through  water  starvation.  No  plant  will  develop  a 
root  system  in  dry  soil,  and  if  moisture  is  available  in  the 
deep  subsoil,  crops  will  develop  a  normal  root  system,  in 
which  endeavor  they  should  be  encouraged — but  not  at  the 
risk  of  stunting  their  growth  through  underwatering.  To 
quote  Mr.  Barker,  "the  proper  amount  of  moisture''  is  the 
answer. — Ed. 


(Date) 

THE  COMMISSIONER, 

Ritreau  of  Reclamation,  United  States  Department  oj  the  Interior. 

Washington  25,  D.  C. 

SIR:    Enclosed   is  a   check,   or   money  order    (no   stamps)    made  out  to  THE 
TREASURER  OF  THE  UNITED  STATES  in  the  amount  of  _  _  for 

a year  subscription  to  the  RECLAMATION  ERA. 

Sincerely, 

Check  (\/)   if  member  of  water  

users  association  Q] 
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(Name  and  address  of  association) 
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SUBSCRIPTION  RATES 
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$1.50  per  year 
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School  Days  at  Shoshone 


by  JOHN  D.  ABRAHAMSON,  Economist 
Branch  of  Project  Planning 
Region  VI,  Billings,  Mont. 


A  visitor  to  the  Shoshone  project  in  Wyoming  soon  hears 
from  -..me  enihu-iastic  re-ident  (and  they  all  -eeni  to  be  en- 
thusiastic) that  the  Sho-hone  project  is  the  garden  spot  of 
Wyoming.  Before  tin-  visitor  has  an  opportunity  to  wedge 
in  a  word  tin-  resident  is  Mire  to  follow  up  with,  "and  we 
have  the  bc.-t  school  system  in  Wyoming,  too." 

Von  do  not  need  to  remain  long  to  be  impre— ed.  particu- 
larly by  i lit-  -chool  -\-teiii.  Any  -chool  day  between  8  and  9 
in  the  morning  and  at  4  o'clock  in  the  afternoon  ;i  seemingly 
endless  line  of  hii"(.-  pass  by — loaded  to  the  doors  with 
children  headed  to  and  from  the  Powell  consolidated  school. 

The  Powell  school  is  located  in  the  town  of  Powell  in  the 
heart  of  the  Shoshone  project.  Wyoming.  The  school  pro- 
vide- <-iiiir-e-  from  the  primary  grades  t  hroiigh  junior  college, 
«  ith  a  -ystem  i»rgani/.ed  on  a  t'c-2-4-2  plan.  This  means  that 
there  are  -ix  grade-  in  the  elementary  school.  -2  years  in  junior 


high  school.  1  years  in  high  school,  and  2  years  at  the  college 
level. 

The  college  is  a  part  of  the  I'niversity  of  Wyoming  even 
though  it  is  housed  in  the  high  school  and  uses  the  school's 
laboratories,  library,  commercial  department,  and  -hops.  It 
is  referred  to  as  the  I'niversity  of  Wyoming,  northwest 
center.  The  arrangement  with  the  university  provides  many 
benefits.  Courses  at  the  university  center  are  similar  in  con- 
tent and  have  the  same  standards  as  those  given  at  a  well 
e-tahlished  university.  ('nurse  credits  have  the  same  col- 
lege entrance  value  as  at  the  university — being  similarly 
accredited. 

The  Powell  school  plant  consists  of  three  brick  buildings. 
The  oldest  building  (which  at  one  time  housed  the  entire 
school)  has  been  retinished  and  now  contains  the  first  four 
grades  of  the  element  a  rv  M-hool.  The  other  two  buildings  are 
of  rcivnl  construction  and  have  incorporated  in  them  the 
late-l  in  school  de-igii.  <  )ne  of  the  two  is  occupied  by  the  re 
maining  |>ortion  of  the  elementary  school  and  the  junior  high 
school.  The  main  building  houses  the  high  school  and  col- 
lege. A  new  bond  issue  recently  voted  will  provide  S.VJU,IMM» 
for  addit  ional  buildings. 

The  enrollment  for  the  entire  system  now  totals  l.t'.-j.'.. 
There  are  <>U  teacher-  with  an  average  load  of  '_'"  pupils  each. 
A-  you  can  -ee.  the  number  of  pupil-  per  teacher  is  carefully 

I  I  I   I.   l»,.l.iri--  I'ITI  anil  Dirk  HonrvM-ll  in  thr  rlirntirtry  laboratory. 

P.I  I  l>\\  .   I  n-li  in  leu    Hull,  ti  J.  lti-lm|i|i  givro  a  group  of  junior*  «omr 

ii|>-  i>n  .111  i<li  in-  >.i Miirj.       I.,  lo  I!.      Hiohopp,  Duanr  I  il-.  .ml-.  Jor 

K.i«.irin.    I  II.KI  i   I  n\.  mill  I  liml  M>i  t-.       I'll.. i,.-  lit  i   I. .ul.  -    \     km  II. 

*>ri.  Uricion  VI 


STREAMLINED — even  lo  the  18 
busses  which  make  1, 500-mile  trip 
daily.  Photo  by  T.  R.  Broderick, 
Region  VI,  Artwork  by  Shirley  A. 
Briggs. 


controlled  to  avoid  excessive  load.  However,  if  circumstances 
do  not  permit  an  adjustment  to  a  lighter  load  of  a  standard 
number  of  pupils,  the  teacher's  salary  schedule  provides  for 
additional  compensation.  Teachers'  salaries  range  from 
$2,000  to  $3,800,  with  5  days'  sick  leave  allowed  each  year. 
The  sick  leave  is  cumulative  up  to  15  days  if  unused.  Attrac- 
tive to  the  married  teachers  is  an  annual  family  allowance 
which  is  granted  by  the  board  of  trustees.  For  superior 
merit  the  board  awards  special  salary  increase  to  any  teacher. 

The  results  of  such  a  salary  schedule,  with  sick  leave  pro- 
visions, family  allowances  and  awards  for  merit  is  obvious  in 
the  enthusiasm  and  loyalty  that  the  teachers  have  for  their 
school.  An  esprit  de  corps  not  often  observed  exists  in  the 
faculty. 

Superintendent  of  Schools  C.  W.  Richard  and  Director 
C.  C.  Moore  of  the  northwest  center  explain  that  the  function 
of  the  school  is  to  prepare  young  people  for  life  and  the  cur- 
riculum of  the  school  is  organized  accordingly.  The  pupil 

Powell's  modern  high  school  curriculum  encourages  Barbara  Van 
Buskirk  (left)  and  Doris  Booze  to  ready  themselves  for  the  business 

world. 


has  the  opportunity  of  selecting  a  college  preparatory  cur- 
riculum or  one  which  will  introduce  him  to  a  vocation. 

Beginning  with  high  school,  young  people  can  acquire  sub- 
stantial training  in  a  broad  assortment  of  fields  which  they 
can  carry  through  college. 

A  high  school  pupil  selecting  an  agriculture  course  receives 
practical  training  in  all  phases  of  agriculture.  He  spends  a 
required  period  of  study  in  a  modern  well-equipped  shop. 
There  he  learns  how  to  handle  blacksmith  tools  and  forge, 
how7  to  weld  with  acetylene,  and  electric  arc,  and  how  to  re- 
pair farm  machinery  by  actually  performing  the  job. 

In  the  classroom  he  studies  livestock  and  crops  and  learns 
the  practical  application  of  his  knowledge  through  the  Future 
Farmers  Club  of  the  school.  The  club  conducts  a  cooperative 
farming  program  whereby  the  members  cultivate  a  20-acre 
irrigated  plot  near  the  school.  In  the  1945-46  school  year 
the  plot  was  seeded  to  field  beans.  In  the  same  year  the  club 
purchased  and  fattened  a  carload  of  lambs. 

Third  graders  Wesley  Wilson  and  Ronald  Rickard  enjoy  lunch.  No 
coaxing  needed  here.  Both  photos  by  Charles  A.  Knell,  Sr., 

Region  VI. 


/..;>  ;./...(...  \ilnll  -in.lt  111-  I.  iri,  building  in  tiiglil  •  !.,--•-  /  rnlrr, 
1'rnn  ip.il  llrnr»  Hrbbr  m.ikr-  nnnmiiii  >  nu  m  ,.\.i  |,iililn  i.l.l,.-- 
-»-II-IM  li>  -liiclrnl-  in  nil  rlu««  room*  wlul>  -U|H  rinlriulrnl  ••!  -<  |HM>|« 

i      \V     II,.  I,  ic. I  I.... k.  i. ii.     /»..((. .m.  J.  .in  -.m.l.  Ic-fl.  mill  Claudia  II 

Irarninc  thf  fun«l»mmtnl«  of  I  Ionic-  Krononii< •«.      (Top  pliolo  In  T.  K. 
Brodrrirk.  olhrr  Iwo  b.  I  li.rlr.  A.  Kuril.  Sr..  Kr*ion  VI.) 
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The  income  from  the  work-study  program  is  used  to  buy 
farm  equipment  and  to  finance  club  activities,  and  the  club 
now  owns  farm  equipment  valued  at  $4,000.  Through  the 
club,  the  school  is  represented  by  judging  teams  in  every 
State  and  local  agricultural  contest  and  it  also  sponsors 
annual  judging  contest  of  its  own.  The  National  Association 
nt  Future  Farmer*  rates  the  club  as  one  of  the  21  best  in  the 
United  Slate-. 

The  pupil's  agriculture  study,  although  already  very 
thorough,  does  not  discontinue  there.  The  school  plant  in- 
cludes a  slaughter  room.  There  the  agriculture  pupil  delivers 
his  live  hog.  beef,  or  lamb  and  under  instruction  performs 
each  step  to  the  final  chop,  steak,  or  roast  and  render*  lard 
in  a  40-g»llon  steam-heated  vat. 

When  his  vegetable  and  fruit  crop  is  mature  in  the  late 
Minimer.  he  delivers  it  to  the  school.  Under  faculty  direction 
he  prepares  his  produce  and  places  it  into  1  of  12  blanching 
vats.  After  canning,  the  tins  are  placed  in  a  rack,  trau- 
ported  by  an  overhead  crane  to  one  of  six  retorts  where  they 
are  cooked.  Three  of  the  retorts  have  a  capacity  of  1 1  -  cans 
and  three  a  capacity  of  88  cans. 

Although  a  pupil  receives  thorough  training  within  a  se- 
lected curriculum  the  broader  aspects  of  education  which  fit 
him  for  life  in  a  democracy  are  not  overlooked.  His  back- 
ground after  high  school  includes  study  in  the  physical 
science,  biological  sciences,  social  science,  and  the  humanities, 

A  well-balanced  program  is  offered  in  each  of  these  fields 
of  knowledge.  In  the  field  of  humanities  the  school  main 
tains  an  enviable  record.  Over  the  years  a  music  library  has 
been  established  and  a  collection  of  musical  instruments  has 
been  made  for  band  and  orchestral  use.  The  music  library 
now  consists  of  250  overtures  and  selections,  300  marche*.  K> 
standard  symphonies  and  a  miscellany  of  ensemble  mn-ie. 
Two  hands,  one  of  90  pieces  and  the  other  of  80  pieces  are 
maintained.  The  90-piece  band  is  composed  of  beginners 
who  are  transferred  to  the  80-piece  band  as  they  become 
accomplished.  A  girl's  chorus  of  102  voices  and  a  boy's 
chorus  of  40  voices  represent  those  who  have  attained  accom- 
plishment in  voice. 

The  community  influence  of  the  school  is  widespread.  It 
reaches  *<i  often  into  so  many  homes  that  it  is  an  integral  part 
of  life.  College  cnur.-e-  running  until  10  o'clock  in  the  even- 
in;.'  permit  adults  to  continue  their  education  or  to  take 
selected  courses.  Adult  classes  in  music  are  conducted.  This 
year  adult  classes  in  shop  will  Ife  resumed.  Courses  offered 
will  consist  of  a  course  in  farm  machinery  repair,  general 
carpentry,  cabinet  making,  and  millwork.  The  canning  cen- 
ter was  utilized  by  12.r>  families  last  fall.  It  is  anticipated 
that  in  the  next  running  *ea-on  more  than  twice  that  number 
will  u-c  the  facilities. 

Ma--  I  raii-portat  ion  is  the  key -tone  of  the  Powell  school 
-\-ti-m.  Without  it  the  school  would  be  just  another  rural 
school.  Of  the  1,625  pupils  in  attendance  45  percent  are 
transported  from  country  home-  di.-t  ri!>uted  over  an  area  of 
alioui  :,.Mi  square  miles.  F.ighteen  busses  are  required.  They 
,  ,,\er  M  route  estimated  to  be  1.424  miles  long.  Kach  hu-  is 
operated  by  a  part-time  driver  who  may  otherwise  be  a 
mechanic,  a  farmer,  or  a  clerk.  The  busses  begin  their  runs 
at  7  ::'.<>  in  the  morning  and  arrive  at  the  school  between 

(ContmM~d  on  pmff  /Ml 
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Reclamation  Engineer  J.  MacGilchrist, 
of  Denver,  Colo.,  has  drawn  this  con- 
ception of  how  Davis  Dam  will  look 
when  completed.  The  dam  embank- 
ment at  left  spans  the  Colorado  River 
67  miles  below  Hoover  Dam.  The 
power  plant  is  at  the  bottom  left,  and 
the  diversion,  spillway,  and  forebay 
channel  and  the  spillway  are  in  the 
center  and  right  foreground. 


DETOUR  at  DAVIS 


by  H.  F.  BAHMEIER 

Construction  Engineer,  Davis  Dam  Project,  Region  III 

They  are  throwing  the  switch  next  month  at  the  Davis  dam- 
site  to  sidetrack  the  Colorado  River. 

For  the  fourth  time  in  history  industrious  man  is  moving 
the  Colorado  out  of  its  age-old  bed  and  running  it  around  a 
site  on  which  he  is  building  a  dam.  To  do  this  he  has  dug 
a  huge  4,500-foot  ditch  called  a  diversion,  forebay,  and  spill- 
way channel.  It  is  a  case  of  detouring  the  river  for  all  time 
as  the  channel  is  a  permanent  feature  of  the  Davis  Dam 
project. 

The  Colorado's  new  route  leaves  the  river  just  below  Bulls- 
head  Rock  (for  which  the  project  originally  was  named) 
makes  a  quarter-moon  arc  around  the  Arizona  abutment  of 
the  dam,  and  reenters  the  old  river  channel  some  500  feet 
below  the  downstream  end  of  the  power  plant.  Part  of  the 
channel  is  excavated  in  solid  rock  to  a  depth  of  200  feet. 

Man  accomplished  a  similar  feat  at  Hoover  and  Parker 
Dams  with  huge  tunnels  driven  through  the  canyon  walls,  and 
at  Headgute  Rock  Dam,  an  Indian  Service  project,  through 
an  open  channel  where  the  river  leaves  the  canyon  confines. 
At  other  dams  on  the  lower  Colorado — Laguna  and  Im- 
perial— the  river  was  alternately  juggled  to  flow  over  some 
sections  of  the  structures  while  work  was  being  carried  along 
on  others. 

The  switch  which  will  put  the  river  on  the  new  main  line 
at  Davis  Dam  will  be  a  cofferdam  constructed  simultaneously 
with  the  removal  of  two  temporary  earth  plugs  in  the  di- 


•See  "How  to  Sidetrack  a  River,"  in  June 
1946  issue  of  the  ERA. 


version  channel.  The  switchman  will  be  the  main  contractor, 
the  Utah  Construction  Co.,  supervised  by  engineers  of  the 
Bureau  of  Reclamation. 

Those  who  envision  a  torrential  rush  of  water  through  the 
diversion  channel  will  be  disappointed.  While  the  operation 
will  be  worth  observing,  the  action  will  be  gradual  and  un- 
spectacular, extending  over  a  period  of  several  days.  Sig- 
nificance of  the  event  lies  not  in  the  physical  act  of  diverting 
the  waters  but  rather  in  the  knowledge  that  man  again  will 
have  proved  himself  to  be  master  of  the  mighty  river.  He  is 
accomplishing  one  more  step  in  his  program  of  harnessing  the 
Colorado  and  making  more  secure  his  existence  in  the  south- 
west desert. 

Here's  how  the  diversion  will  take  place :  First,  the  con- 
tractor will  remove  the  earth  plugs  in  the  diversion  channel 
with  draglines.  As  the  huge  machines  chew  away  the  plugs 
opposing  entrance  of  the  river,  the  water  will  "trickle"  into 
the  entrance  of  the  channel.  Upstream  at  the  Hoover  power- 
plant  the  water  releases  through  the  turbines  will  be  slowed 
down  to  reduce  the  flow  at  the  Davis  damsite  to  the  minimum 
necessary  for  irrigation  and  power  requirements.  Thus 
Hoover  Dam,  the  first  conqueror  of  the  river,  plays  a  major 
part  in  effecting  each  successive  control. 

Simultaneously  with  the  removal  of  the  plugs,  huge  Euclid 
trucks  will  shuttle  across  the  trestle  which  occupies  the  site 
of,  and  will  be  buried  by,  the  upstream  cofferdam.  The 
trucks  will  first  drop  huge  rocks  into  the  river  between  the 
trestle  bents.  Then  smaller  material  will  be  dropped  until 
the  bridge  is  embedded  and  the  barrier  sealed.  The  entire 
flow  of  the  river  will  then  be  forced  through  the  channel. 

Construction  will  be  started  immediately  after  the  initial 
diversion  on  another  cofferdam  below  the  damsite  and  just 
above  the  point  where  the  channel  delivers  the  river  back  to 


(Continued  on  page  108) 
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JAPAN  u  aired  an  agL'i'e— -i  \  e  war  and  one  of  her  objective* 
was  to  obtain  more  food. 

For  many  decade*  agricultural  authorities  throughout  the 
world  had  a  — umed  that  Japan  had  more  completely  devel- 
o^-d  her  food-producing  resources  than  any  other  major 
country. 

Yet  within  her  own  borders,  there  were  untouched  poten- 
tialities for  increasing  the  food  supply  as  much  as  .'50  percent. 

The*c  arc  the  facts,  which  surprised  I'nited  States  occupa- 
tion forces  in  HM.'t  when  defeated  Japan  found  herself  far 
-hort  of  sufficient  crop  production  to  feed  her  expanding  mil- 
lions. For  the  population  of  Japan  is  a  little  more  than 
7X000.000,  and  is  increasing  at  the  rate  of  over  1,000.000  j>er 
year. 

Under  the  guidance  of  American  technicians,  an  extensive 
land-development  program  has  been  initialed.  While  the 
successful  completion  of  (hi*  program  will  not  solve  the  food 
problem  completely,  it  will  furnish  partial  relief  for  one  or 
two  decades,  to  give  Japan  time  to  adapt  her  economy  to  new 
conditions.  Even  with  intensive  effort*  to  produce  more 
food,  if  the  prex-nt  rapidly  expanding  population  trend  con- 
tinues. Japan  will  remain  dependent  on  foreign  trade  for  over 
20  percent  of  her  fi»od  *uppl\ 

The  program,  which  the  highe*t  priority  for  fund* 

and  materials,  includes  plan*  to  increa*e  the  food  -upply  a* 
much  as  30  |>crccnt  b\  land  reclamation  and  improvement. 
Irrigation  development,  land  improvement,  and  con-ei  \ation 
are  coordinated  into  a  -ingle  hind  development  program. 
Irrigation  nnd  drainage  facilit ic*  will  U-  improved  on  over 
5,000,000  acres,  700,000  new  irrigated  IK  re*  will  In-  di>vclo|>cd. 
and  over  3,000,000  acres  of  f..i.  -i  and  grassland  will  IN- 
brought  into  cultivation  without  irrigation.  AU.nt  17  [MT- 
ceiit  of  the  program  has  been  accomplished  in  the  past  •_'  years. 

Sixteen  jiercent  of  Japan's  area  i*  under  cultivation  and 
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Aerial  view  of  Klreiim  valley  built  up  with  puddles  surrounded  by  unir- 
rigated  crop  land.  The  Miiall  round  areas  are  irrigation  water  storage 
<-  ponds.  Scale  about  2500:  1.  Near  Tokyo. 

Approximately  •">  ]>ereent  inure  is  susceptible  of  cultivation 
in  the  future.  Over  half  of  the  cultivated  land  in  Japan  i* 
under  irrigation  and  is  used  for  the  production  of  rice.  Most 
of  the  water  for  irrigation  is  obtained  by  direct  diversion 
from  streams.  Reservoirs,  wells,  and  springs  furnish  irriga- 
tion water  locally.  The  supply  varies  from  excessive  to  in- 
adequate depending  on  precipitation  and  the  nature  of  the 
\\  a i  cr  source.  Japan's  mean  annual  precipitation  is  40  to  100 
inches.  High  mountains  with  short  distances  traversed  by 
stream*  in  reaching  sea  level  has  given  rise  to  torrent ial 
.*tream*  and  severe  flood  hazards  to  valley  farm  lands  during 
|>eriods  of  heavy  precipitation. 

Reclamation  in  Japan  differs  from  that  in  the  I'nited  Stales 
in  several  basic  features.  First,  the  need  for  additional  food 
i-  extremely  intense,  so  the  highc-t  priority  for  funds  and 
materials  is  granted  for  project*  designed  to  increa.*e  food 
production.  Second,  it  includes  the  preparation  of  land  for 
cultivation  without  irrigation,  (lie  improvement  of  drainage 
and  irrigation  facilities  for  irrigated  rice  land,  the  construc- 
tion of  irrigation  facilit  ies  for  production  of  rice. and  the  pro- 
tection of  agricultural  land  from  Hood  ha/.anl-.  And  third, 
all  irrigation  development  is  for  the  purpose  of  producing 
paddy  rice,  since  normal  precipitation  is  adequate  for  produc- 
tion of  other  crop*. 

The  improvement  of  irrigation  and  drainage  facilities  on 
.'i.OOO.OOO  acres  of  paddy  land  in  Japan  will  increase  the  food 
production  potential  by  about  I'-  percent.  In  terms  of  in- 
ed  food  production  per  unit  of  critical  materials  used  in 
construction,  these  improvement  projects  are  among  the  mo-i 
economical  planned.  They  include  diversion  works,  canal 
i -MII-I  ruction,  ami  impn>\cmenl  project*  *imilar  to  many  in 

the  I'llited  M 

Water  warming  projects,  although  unique,  are  common  in 
the  northern  part  of  Japan.  The  water  i.*  warmed  for  u*e 
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on  paddies  by  holding  it  in  shallow  basins  exposed  to  the 
sun  until  its  temperature  has  been  raised  several  degrees. 
Some  small  reservoirs  suffice  for  water  warming,  but  in  other 
projects  the  water  is  conducted  slowly  through  a  maze  of 
broad  shallow  channels  before  being  released  on  the  paddies. 

Over  200,000  acres  of  shallow  water  areas  near  river  deltas 
are  scheduled  for  conversion  to  farm  land.  The  land  is  above 
low  tide  and  below  high  tide.  The  method  of  reclaiming  such 
land  has  been  in  use  in  Japan  for  many  decades.  A  sea  wall 
is  constructed  high  enough  to  hold  back  the  highest  tides  and 
waves.  Drainage  canals  are  then  constructed  to  empty  at 
gates  in  the  sea  wall.  The  gates  are  hinged  at  the  top  in  a 
manner  which  allows  them  to  open  at  low  tide  and  close  at 
high  tide.  Within  1  years  after  good  drainage  is  established, 
soluble  salt  concentrations  can  be  reduced  below  the  toxic  level 
by  leaching,  due  to  the  high  precipitation. 

The  cost  per  unit  area  is  high  for  reclaiming  shallow  water 
land  from  the  sea.  But  it  results  in  adding  to  the  most 
fertile  farm  land  in  Japan.  The  soils  are  exceptionally  high 
in  nutrients,  and  fertilization  does  not  become  a  problem  until 
5  to  10  years  after  farming  is  started.  This  is  in  sharp  con- 
trast to  newly  reclaimed  upland  soils.  These  must  be  im- 
proved by  adding  large  quantities  of  fertilizers  and  lime  be- 
fore satisfactory  crop  yields  can  be  produced. 

The  Japanese  National  Government  and  local  agencies 
wage  an  endless  battle  to  control  all  streams  at  high  stages. 
Levees,  pumping  plants,  and  by-pass  channels  in  the  lower 
reaches  of  the  larger  rivers  are  the  chief  flood  control  weap- 
ons. Check  dams  and  flood  control  dams  along  the  upper 
stream  courses  furnish  important  controls.  Forest  and  soil 
conservation  methods  also  lend  major  support  to  control 
measures  on  the  upper  watersheds. 

The  methods  used  in  drainage,  flood  protection,  and  irri- 
gation in  delta  areas  of  the  larger  rivers  produce  high  returns 
in  increased  crop  production  potential  at  a  low  maintenance 
cost.  The  Ogura-ike  project  near  Kyoto  illustrates  this  type 
of  project. 

In  this  area  1,500  acres  were  under  water  a  large  portion 
of  each  year  and  10,000  acres  of  cropped  land  had  poor  drain- 
age or  were  damaged  frequently  by  floods.  A  pumping  plant, 
consisting  of  12  electric-powered  pumps  capable  of  discharg- 
ing 1,140  cubic  feet  per  second,  was  constructed  on  the  Lodo 


Foreground,    hand-smoothing   of   paddy    before   transplanting   rice; 
background  shows  horses  serving  same  purpose. 


River  levee.  Three  systems  of  drainage  canals,  each  at  a 
different  discharge  level,  were  constructed  to  the  pumping 
station.  Irrigation  is  provided  by  still  another  canal  system. 
The  low-level  system  goes  directly  to  the  pumping  sump  and 
the  canal  contents  are  pumped  into  the  river  at  all  times.  The 
middle  level  canal  discharges  water  from  higher  lands  into 
the  river  by  gravity  while  the  river  is  at  low  stages,  but  is 
pumped  in  at  high  and  flood  stages.  The  high  level  system 
drains  the  highest  land  and  discharges  into  the  river  by 
gravity  at  all  times  except  during  flood  stages  when  it  is 
pumped.  Drainage  or  river  water  is  conducted  into  the 
irrigation  canal  system  as  river  stage  and  water  needs  dictate. 

The  system  provides  for  heavy  use  of  hydroelectric  power 
at  peak  production  stages  and  a  low  demand  on  firm  power. 

Japan's  experience,  proving  that  she  could  increase  her 
food  production  considerably  through  land  development — at 
a  fraction  of  the  cost  of  war — indicates  the  intense  need  for 
the  world  as  a  whole  to  reexamine  and  utilize  its  land  re- 
sources. Land  development  in  most  countries  can  aid  greatly 
in  alleviating  food  shortages  and  thus  taking  another  step 
along  the  road  to  peace.  END 


LEFT:    Oguru-ike  project  before  drainage.      RIGHT:    Same  development   after  drainage    (note  rice  on   field-curing  racks  in   background). 
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School  Days  at  Shottlionc 

(CoitlinuMi/roin  pmgr  )M) 

8:30  and  9  a.  in.  At  4  p.  m.  the  busses  concentrate  at  tlu> 
sfhiml.  iiml.  a>  they  are  loaded,  pull  out  one  by  one  to  deliver 
each  rhilil  to  his  home. 

The  Powell  school  stands  as  a  tribute  to  reclamation  and 
to  the  men  and  women  who  had  the  fortitude  and  endeavor 
to  pioneer  the  Shoshone  Reclamation  project.  Back  in  1904 
the  area  which  made  possible  and  now  sustains  this  educa- 
tional institution  wa-  an  area  of  cactus  and  sap-brush  flats 
capable  of  providing  a  living  for  little  more  than  prairie  dogs 
and  rattlesnakes.  The  people  have  ample  reason  for  being  so 
enthusiastically  proud  of  their  project  and  the  merits  of 
Powell  School,  district  No.  1 — an  institution  of  learning. 

KNH 


Detour  at  Davis 

(ContinttfJfrom  page  JOS} 

its  present  bed.  After  completion  of  the  upstream  and  down- 
stream cofferdams  the  const ruction  area  in  the  old  river  bed 
will  be  unwatered.  and  excavation  for  the  dam  foundation 
will  begin. 

Davis  Dam  is  being  constructed  by  the  Bureau  of  Reclama- 
tion as  another  step  in  the  development  of  the  Colorado 
River,  taking  its  place  along  with  Hoover,  Parker,  Headgate 
Rock,  Imperial,  and  Laguna  Dams  in  conserving  and  utiliz- 
ing the  potent  ia  I  resources  of  the  stream.  The  project's  name 
was  changed  from  Bullshead  Dam  to  Davis  Dam  in  I'.il-J  in 
honor  of  Arthur  Powell  Davis.  As  director  of  the  Reclama- 
tion Service  from  ll»14  to  1923,  Davis  helped  lay  the  founda- 
tion of  the  planned  development  of  the  river.  The  project 
serves  the  following  purposes: 

•  fulfillment  of  Mexican  Treaty  provisions  for  the 
division  of  the  waters  of  the  Colorado  and  Tijuana  Rivers 
and  the  Rio  Grande ; 

•  product  inn  of  hydroelectric  power  which  is  urgently 
needed  in  tlie  power-short  .-out  h  west  ;  and 

•  n-regulation  of  the  irregular  water  releases  from  the 
UO..MT  jMiwer  plant  for  the  Ix-nefit  of  irrigated  areas  down- 
stream.   In  addition  the  reservoir  created  by  the  dam  will 
provide  recn-at  i«.nal  advantages  such  as  fishing,  boating,  and 
swimming. 

Under  construction  since  April  1!»M>.  Davis  Dam  is  sched- 
uled to  be  substantially  completed  within  the  next  2  years. 
I'roirrc-  to  date  includes  excavation  of  over  :i.000,000  cubic 
yards  of  rock  and  earth  to  form  the  diversion,  fore  hay.  ami 
spi  II  way  channel;  grout  ing  of  the  foundations  for  the  intake, 
-pillway,  power  plant,  and  other  -tructiire- :  ami  placing  of 
concrete  in  the  fun-hay  section  of  the  channel  ami  in  tin- 
intake  and  spillway  structure*. 

Placing  of  the  con, -rete  ha-  been  carried  out  to  ii  height 
sufficient  to|x-rmil  tin- diver-ion.  Initially,  the  diversion  will 
be  through  -i\  o|x>nmgs  that  have  Ix-en  left  in  the  spillway 
Structure.  Later  the  o|M-niiigs  will  IH-  tilled  with  concrete  ami 
the  dixcr-ion  will  IK-  through  two  outlet  gate-  on  either  -ide 
of  the  spillwas.  Completion  of  the  -pillwa\  c|,-t.  the  m 
take  and  power-plant  -tructun-w  will  U>  elTcctc.l  while  the 
dnm  embankment  i-  Ix-ing  placed  aero—  the  old  river  U-d. 

I>a\i-  Dam  will  lx»  an  earth-  and  rock  tilled  embankment. 


rising  138  feet  above  the  normal  river  bed.  It  will  create  a 
4-mile-wide  reservoir  of  1,820.000  acre-feet,  extending  to  the 
Hoover  Dam  power  plant  tailrnce.  The  embankment  will 
have  a  crest  length  of  1,600  feet  and  a  crest  width  of  50  feet, 
across  which  a  two-lane  east-west  highway  will  run.  Almost 
4,000,000  cubic  yards  of  earth  and  rock  fill  will  be  required  to 
form  the  dam  and  about  565,000  cubic  yards  of  concrete  and 
20,000,000  pounds  of  steel  reinforcing  bars  will  go  into  the 
forelmy.  spillway,  and  power-plant  structures. 

The  Davis  power  plant,  with  five  45.000  kilowatt  semi- 
outdoor-type  generators,  will  have  an  installed  capacity  of 
225,000  kilowatts  and  an  annual  output  of  about  a  billion 
kilo  watt -hours.  Through  interconnections  with  the  Hoover 
and  Parker  power  plants,  Davis  power  will  supply  pumping 
plants  on  the  Gila  project  in  southwestern  Arizona  and  power 
users  in  central  and  southern  Ari/ona,  southern  Nevada,  and 
-outhern  California. 

The  author  is  construction  engineer  on  the  Davis  Dam 
project  for  the  Bureau  of  Reclamation  and  is  assisted  by  Field 
Engineer  J.  R.  Walton  and  Office  Engineer  H.  R.  Orr.  H.  E. 
Williams  is  project  manager  and  T.  L.  Terry  is  general  super- 
intendent of  the  Utah  Construction  Co.  KND 

Sun  River  Crops  Rearh  New  High 

( 'rops  produced  during  1947  on  the  Sun  River  project 
near  Great  Falls,  Mont.,  largest  operating  project  in  Region 
VI,  were  valued  at  $3,086,692.56.  This  marked  an  increase  of 
more  than  a  half  million  dollars  over  the  1946  figure,  a  record 
\ear  up  to  that  time. 

The  net  area  under  cultivation  during  1947  was  81,788 
acres,  making  an  average  per  acre  return  of  $37.74.  The  gross 
crop  return  includes  $73,829.26  in  Federal  and  factory  pay- 
ments for  last  year's  sugar  beet  production  and  for  soil  con- 
servation practices  carried  on  during  1946. 

Wheat  led  all  other  crops  produced  on  the  project  in  gross 
returns,  with  the  18,947  acres  planted  bringing  a  gross  re- 
turn of  $1,106,644.92  or  $58.41  an  acre.  The  flaxseed  crop 
was  second  with  a  total  value  of  $526,521.40.  Flaxseed  was 
produced  on  8,155  acres  and  brought  an  average  return  of 
$64.56.  The  third  top  money  crop  was  alfalfa  hay — valued 
at  $452,3*0  and  produced  on  13,642  acres,  an  average  return 
of  $88.16. 

The  leading  crop  in  per  acre  return  was  white  potatoes, 
with  312  acres  bringing  52,476  or  $168.14  an  acre.  Sugar 
l>cct-.  \aliied  at  $!»5.92  an  acre  including  the  beet  tops,  wen- 
second  high  in  average  return.  The  sugar-beet  crop,  planted 
on  !••_':•  acre-,  was  valued  at  $88,726.75.  Twenty-eight  acres 
of  the  lieet  crop  were  n  total  loss  becau-e  of  a  late  spring 
freeze.  Flaxseed  was  third  high  in  average  return. 

The  :', l.r,:;i  acre-  of  Sun  Kiver  project  lands  planted  in 
cereal  grain-  produced  crop.-  valued  at  >1  .<U'.i.s<l.r>.7<'>  or  an 
average  return  of  $51.21  an  acre.  Secil  crop-,  including  the 
pre\  ion-ly  mentioned  tlax-eed.  were  valued  at  ijMi'.Hi.onl.  1-J.  an 
average  of  :|C>»;.!>-J  from  the  12,123  acres  planted. 

Hay  urn!  forage  crop-,  including  the  duplicated  l>eet  tops. 
grain,  and  |«>a  straw  and  -ome  alfalfa  pasture,  were  valued  at 
$640.".". 1. 17.  or  $•_' I .i»,">  an  acre  from  the  25,443  acre.-  planted  in 
tlu-e  crop-.  The  li'7  acre-  of  garden1-  planted  on  the  project 
produced  crop-  con-jden-d  worth  $1J4.738or$19.*..)'J  an  acn 
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KANSAS  Pioneers  in 
Irrigation 


by  WILLIAM  C.  BRADY 

Area  Planning  Engineer,  Kansas  River  District,  Topeka,  Kans., 
Region  VII 


The  years  roll  by,  the  wars  take  their  tolls,  and  millions 
are  left  in  hunger  and  want.  Kansas,  the  greatest  wheat  pro- 
ducing State  in  the  Union,  continues  to  do  its  magnificent 
part  in  feeding  our  great  Nation  and  those  foreign  nations 
in  need  of  our  help. 

There  are  periods  of  plenty  and  periods  of  drought.  There 
are  wet  years  which  produce  an  excess  of  crops  which  are 
shipped  to  other  areas.  There  are  many  years  in  which  there 
is  sufficient  rainfall  to  grow  most  crops,  but  during  some 
years  there  is  no  rain  during  the  growing  season  when  it  is 
most  needed.  Then  there  are  dry  years  when  nothing  is 
raised.  Day  after  day  the  sun  beats  down,  dries  up  the  land, 
withers  the  crops,  and  leaves  them  begging  for  water.  This 
is  the  time  when  everyone  realizes  there  is  a  need  to  utilize  to 
their  fullest  extent  mother  nature's  gifts  to  this  earth :  to 
nurture  and  protect  what  one  has,  and  to  produce  good  fields 
of  corn  and  forage  to  feed  the  cattle.  In  the  final  analysis, 
these  needs  call  for  a  crop  insurance  to  protect  one's  interests, 
and  with  this  insurance,  the  opportunity  to  plan  for  the  future 
by  using  experiences  of  the  past. 

The  Indians  made  a  success  of  irrigation  in  Kansas  as  far 
back  as  1650.  A  small  band  was  driven  out  of  its  home  in 
New  Mexico,  by  the  Spaniards,  and  migrated  to  the  beautiful 
valley  that  is  the  present  site  of  Scott  County  State  Park. 
Here  the  Indians  found  an  abundant  spring,  which  they 
diverted,  and  set  up  a  small  irrigation  system  to  water  their 
crops.  They  lived  there  peaceably  for  a  few  years,  and  their 
descendents  would  probably  be  there  yet  except  for  the  Span- 
iards who  had  followed  them.  The  Spaniards  were  not  par- 
ticularly interested  in  the  welfare  of  the  natives.  They  were 
after  gold,  and  could  not  be  bothered  by  any  scruples  as  to 
how  they  got  it.  They  destroyed  the  Pueblo  in  the  valley, 
and  drove  the  Indians  back  to  Taos,  N.  Mex. 

Many  decades  later,  white  settlers  moved  into  this  valley 
and  found  the  ruins  of  the  Pueblo,  with  evidences  of  the  irri- 
gation that  the  Indians  had  done.  They  cleaned  out  the 
Indians'  ditches  and  reconditioned  them  for  their  own  use. 
The  early  American  Indian,  as  primitive  as  he  was,  believed 
in  irrigation  and  passed  his  meager  knowledge  on  to  the 
white  man. 

At  Old  Fort  Wallace,  located  on  the  Smoky  Hill  River  near 
the  mouth  of  Rose  Creek  and  the  present  town  of  Wallace  in 
Wallace  County,  the  early  settlers  and  soldiers  of  the  fort  also 
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Intake   tower,   Kanopolis   Dam,   Kans.,    now   under   construction   by 
the  Corps  of  Engineers. 
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n-ali/ed  I  In-  value  of  irrigal  inn.  MM-I  of  them  had  come  from 
far  F.a-tcrn  State-.  where  they  left  green  fields  and  pasture-. 
to  o|K-n  this  great  territory  of  the  West.  They  saw  the  need 
for  supplemental  water  in  this  semiarid  region.  In  l*7o.  a 
visitor  to  tin-  fort  reported  as  follows: 

"The  water  of  the  Smoky  here  (Kurt  Wallace)  runs  quite  a 
stream.  Acro-s  it  the  -<>ldier-  luive  made  11  dam.  which  not 
only  furnishes  \\ater  for  the  fort.  bin  ice  in  winter  and  a 
chance  for  irrigation,  which  opportunity  i>  n-ed  to  fertili/.e 
a  garden  of  ulMitit  •  ai-res.  in  which  they  grow  all  kinds  of 
icirctables.  melons,  etc."  (  Kxcerpted  from  the  Western 
Home  Journal.  Lawrence.  Kans.  l^7i>  From  the  tiles  of  the 
Kun-a-  State  Historical  Society.) 

The  State  of  Kansas  lias  had  its  I  rials  and  tribulations,  has 
conquered  its  prolilems  of  the  pa-l.  and  lias  emerged  a  leader 
in  this  great  commonwealth  of  Slates.  During  the  middle 
and  late  thirties.  Kansas  experienced  a  j>eriod  of  very  severe 
drought.  There  were  many  months  of  little  or  no  rainfall 
whatsnexci.  During  the  growing  season  for  the  years  IQ'.'A 
through  l1.*:'^  at  Salina.  Kans..  there  were  19  extended  dry 
|M-riods.  in  which  time  one-half  inch  or  less  of  precipitation 
fell  in  2u  or  more  consecutive  days.  Some  of  these  periods 
continued  for  a-  long  as  .".(I  consecutive  days.  Farther  we-t. 
;it  Ha\-.  the  conditions  were  still  more  severe.  In  the  sum- 
mer month.,  .luring  these  periods  of  drought,  the  tempera 
inn-  ranged  from  the  ninetie-  to  extremes  of  121°.  Many 
tried  and  true  homesteaders,  who  loved  Kansas,  left  their 
homes  and  farm-  because  they  could  no  longer  survive  there. 
They  had  no  feed  for  their  livestock,  so  thousands  of  head  of 
cattle  were  killed.  A  few  people  moved  to  Slates  where  they 


were  ahle  to  raise  better  crops  and  could  feed  their  stock. 
Many  oilier  farmers  had  to  sell  their  valuable  herds  of  pure- 
bred cattle  very  cheaply  or  lose  them  to  the  ravages  of  na- 
ture. There  were  many  who  migrated  \\lio  would  have 
-laved  on  their  land  and  kept  their  cattle  if  there  had  been 
any  facilities  available  for  storing  and  using  water  to  rai-e 
forage. 

This  severe  drought  of  the  thirties  convinced  many  of  the 
need  of  irrigation.  It  created  a  lasting  impression,  and 
issued  a  challenge  to  those  interested  in  the  future  of  their 
land.  This  challenge  was  met  by  a  few  pioneers  of  irrigation 
on  an  untried  and  e\|>erimental  basi.-.  A-  an  outgrowth  of 
the  efforts  of  these  pioneers,  their  neighbors  have  seen  the 
remarkable  re-nil-  obtained,  and  crop  insurance  by  irrigation 
is  spreading. 

In  the  town  of  Downs  in  ()-horne  County.  Kan-.,  one  often 
hears  of  ]{as  Yerhage  who  irrigates  12«l  acres.  (See  April 
KM  [\\I\TION  EKA  for  "A  Corn  King  in  Wheat  Country"). 
In  1946.  he  made  ln-j  bushels  of  hybrid  coin  to  the  acre  and 
duplicated  the  feat  in  1H47.  an  extremely  dry  year.  He  be- 
came interested  in  irrigation  a  number  of  years  ago  and  irri- 
gated alfalfa  for  a  while  U'foiv  turning  to  corn.  When  his 
neighbors  saw  the  results  that  Ba-  Yerhage  got  from  his 
irrigated  corn,  they  became  seriously  interested  and  started 
experimenting  for  themselves.  These  attempts  to  better  their 
crop  production  proved  very  beneticial.  and  many  are  in- 
creasing t  he  ninnlier  of  acres  which  they  originally  had  under 
irrigation.  The  farmers  in  this  region  are  irrigating  mostly 
hybrid  corn,  alfalfa,  grain,  and  forage  sorghums,  and  getting 
most  satisfactory  ic.-ults.  The  irrigated  land  is  yielding 
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from  55  to  over  a  100  bushels  of  corn  to  the  acre.  Some 
nonirrigated  bottom  land  in  the  same  area  last  year  produced 
from  10  to  20  bushels  per  acre,  while  upland  and  other  bottom 
land  had  a  complete  crop  failure.  This  is  proof  enough  for 
them. 

The  trend  toward  irrigation  in  the  Downs  area  can  best  be 
shown  by  the  number  of  irrigation  pumping  units  sold  by 
Mr.  Harm  Voss  in  his  farm  implement  business  at  Downs. 
In  1947  he  received  29  irrigation  pumping  units  which  were 
readily  sold.  He  has  been  promised  delivery  for  11  plants 
early  in  1948  which  are  already  sold.  He  feels  that  he  could 
sell  an  unlimited  number  of  these  units  in  the  near  future, 
if  he  could  be  supplied  by  the  manufacturers. 

The  values  and  benefits  derived  from  irrigation  are  further 
shown  in  this  county.  Mr.  J.  C.  Stephenson,  who  owns  a 
herd  of  purebred  livestock,  planted  5  acres  of  alfalfa  which 
he  irrigated  in  1947.  He  was  very  proud  of  the  quality  and 
production  achieved  and  the  Osborne  County  agent  is  using 
picture  slides  and  comparison  values  obtained  from  this 
alfalfa  stand  to  indicate  to  other  farmers  the  gains  that  can  be 
made  by  irrigating. 

These  pioneers  of  irrigation  in  Kansas,  in  Smith  and 
Osborne  Counties,  have  watched  and  studied  the  irrigation 
experiments  of  their  neighbors.  They  have  become  con- 
vinced that  irrigation  yields  promising  results,  and  are  en- 
deavoring to  get  water,  which  is  scarce  in  this  section  espe- 
cially during  dry  periods,  from  whatever  source  available. 
For  this  reason,  they  are  pumping  from  rivers,  creeks,  and 
farm  ponds  to  irrigate  their  crops.  Several  have  proved  to 
themselves  that  the  benefits  derived  from  irrigation  in  only 


one  dry  season  will  easily  offset  the  extra  expense  incurred 
in  building  a  small  creek  dam,  and  pumping  from  this  small 
reservoir  to  their  land. 

As  one  continues  farther  east  along  the  Solomon  River, 
there  are  irrigators  near  Beloit  in  Mitchell  County  and  near 
Minneapolis  in  Ottawa  County.  There  are  irrigators  on  the 
Saline  River,  near  Sylvan  Grove,  in  Lincoln  County.  In 
Ellis  County,  on  Big  Creek  alone,  there  are  18  irrigators 
between  the  towns  of  Ellis  and  Hays,  and  several  on  the 
Smoky  Hill  River  near  Russell  with  others  on  down  the  river 
to  Junction  City. 

East  of  this  basin  along  the  Kansas  River  (locally  called 
the  Kaw  River)  there  are  irrigation  farmers  in  areas  which 
have  an  average  rainfall  of  32  inches  or  better  per  year.  One 
of  these  irrigators,  Mr.  Howard  Jackson,  who  farms  in  the 
Kaw  Valley  near  the  State  Capitol  at  Topeka,  started  irri- 
gating in  1932  and  since  then  has  used  water  every  year  except 
one.  He  has  obtained  corn  yields  of  75  to  100  bushels  per 
acre,  while  his  neighbors  who  did  not  irrigate  were  getting 
less  than  25  bushels.  Some  even  had  complete  crop  failures. 
Mr.  Preston  Hale,  the  Shawnee  County  agent,  has  knowledge 
of  at  least  35  such  irrigation  farms  in  this  high  rainfall  area 
that  make  a  practice  of  annually  insuring  their  corn,  potatoes, 
and  vegetable  crops  by  irrigation  and  are  receiving  dividends 
in  increased  crop  yields.  The  Topeka  and  Salina  Chambers 
of  Commerce  are  both  promoting  experimental  irrigation  for 
the  1948  crop  season  in  their  respective  areas.  They  know 
the  value  of  irrigation,  even  in  these  high  rainfall  areas  which 
frequently  experience  a  rainless  period  of  20  or  more  con- 
secutive days  in  a  normal  rainfall  year. 
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"Sff  ihr  diflhrrrnrr!"  nay*  J.  C.  SlephenMin.  holding  alfalfa  ^n.«  n  un 

In-  farm  ju»t  i-aM  of  Down*.  Kun»a».      lli»  riiilil  luind  liolil-  alfalfa 

grown  on   •    nonirrigaled   Motion,   and    In-    left    In. 1. 1-    the    m  i^.iinl 

variety.     II.    t  .n-<  .1  four  limrx  a»  murh  alfalfa  under  irrigation. 


Irrigation  in  Kansa-.  a-  el-cwhcre.  presents  its  problems, 
These  are  recognized  by  workers  ;it  lx>th  Kansa-  State  College 
and  the  Kansas  Extension  Service  at  Manhattan,  who  an- 
experimenting  with  diversified  farming  and  vat  ions  ways  of 
irrigating  in  order  to  l>e  able  to  help  the  Kansas  iuigator. 
They  are  al-o  determining  the  Ix-st  crop-  which  will  readily 
respond  to  irrigation,  and  are  making  estimates  ->f  the  ap- 
proximate  co-t-  for  various  type>  of  irrigation. 

The  Smoky  Hill  Hasin  i-  comprised  of  the  Smoky  Hill 
River  which  rises  in  eastern  Colorado  and  How-  eastward 
about  320  miles  to  its  confluence  with  the  Republican  River 
ut  Junction  City,  Kans.,  to  form  the  Kansas  River.  Forty  to 
fifty  n i i lea  west  of  Junction  City,  the  Smoky  Hill  River  is 
joined  by  the  Saline  and  Solomon  River.-,  it-  principal  tribu- 
taries. \»  the  Kansas  River  Hows  ea-tward  it  lx •comes  a 
direct  tributary  to  the  Missouri  River  at  Kan-a-  City. 

The  State  of  Kansas  is  an  integral  part  of  that  group  of 
17  Western  States  which  are  included  in  the  National  Recla- 
mation Art.  It  was  then-fore  inevitable  that  the  influence 
and  results  obtained  by  these  pioneer-  of  irniraiion  in  Kansas 
would  further  the  needs  for  more  in  i»atcd  land  in  the  Smoky 
Hill  River  Hasin.  and  ha-  n-nltcd  in  the  basin  U-ing  in- 
cluded in,  nnd  becoming  an  important  part  of.  the  vast  M 


soiiri  Basin  Project  to  utilize  water,  conserve  land,  and 
stabilize  industry  and  agriculture  in  the  Midwest  by  storing 
and  using  flood  waters  that  now  cause  tremendous  damage  on 
their  long  journey  to  the  ocean. 

That  part  of  the  Pick-Sloan  plan  which  refers  to  the 
Smoky  Hill  Basin  in  Kansas  includes  the  development  by 
irrigation  of  about  some  120,000  acres  by  six  units.  Supple- 
mental planning  in  this  basin  discloses  several  other  smaller 
units  that  will  probably  increase  the  total  irrigated  area  by 
several  thousand  acres.  Many  people  of  the  basin  are  anxious 
for  its  early  development  both  for  irrigation,  flood  control, 
and  other  benefits,  such  as  recreation.  They  realize  that  de- 
velopment by  private  initiative  is  very  limited  and  that  not 
much  can  be  accomplished  unless  flood  waters  during  wet 
periods  can  be  stored  for  drier  years. 

The  Kanopolis  Dam,  on  the  Smoky  Hill  River,  being  built 
primarily  for  flood  control  by  the  Corps  of  Engineers,  is 
Hearing  completion  and  about  41,000  acres  can  be  irrigated 
from  this  reservoir,  since  the  Bureau  of  Reclamation  will 
provide  supplemental  flood  storage  in  its  upstream  Cedar 
Bluff  Reservoir  where  another  11,500  acres  can  be  irrigated. 
Irrigation  districts  and  modern  water  appropriation  laws  are 
new  to  Kansas,  but  the  people  are  proceeding  with  organiza- 
tions of  districts  and  determination  of  the  legality  of  their 
laws  in  order  to  get  the  Missouri  River  Basin  project  in 
Kansas  constructed  and  put  to  useful  purposes.  Once  this 
is  accomplished,  the  Smoky  Hill  Basin  may  well  justif\ 
the  faith  of  those  hardy  pioneers  who  believed  in,  practiced 
and  benefited  by.  irrigation  farming  in  Kan-a-.  i  MI 


in  Italy 


George  E.  Tomlin-on.  assisant  director  of  the  Branch  of 
Project  Planning,  Bureau  of  Reclamation,  was  recently  de- 
tailed to  the  State  Department  to  a—  i-i  in  planning  proposed 
irrigation  projects  in  Italy  under  the  European  RecoMTy 
Program. 

During  the  latter  part  of  April,  Tomlinson  and  oilier 
members  of  the  American  committee  of  experts  met  with 
Italian  experts,  at  which  time  a  sn  I  (committee  was  appointed 
to  coordinate  activities.  Engineer  Marco  Visentini.  Pre-i 
dent.  Council  for  Public  Works,  was  appointed  the  opposite 
{the  Italian  counterpart  of  the  position)  to  Tomlinson. 
Engineer  Visentini  was  also  named  chairman  of  the  sub- 
committee. On  field  trips  Engineer  Francesco  Sensidmii. 
Chief.  Division  Dam-  Council  Public  Works,  will  represent 
Visentini.  Counsel  Loni  of  the  Foreign  Office  and  Mr.  Brand 
of  American  Emba-sy  will  U-  present  on  all  field  trips. 

The  Working  Subcommittee  left  Rome  by  air  April  •_'!  for 

a  1-day  inspection  of  reclamation  and  power  project-  in 
Sanlini.  After  a  -liort  meetinir  on  their  return  to  Koine  on 
April  •_'.">  they  left  by  air  for  an  extended  trip  through  Puglia, 
Lucatiia.  and  Calabria,  including  vi-it-  to  Tavo^licic.  Mria- 
|M>nto.  Sibari.  Neto  River,  and  San  Kufemia  land  reclamation 
project-  and  to  dam  development  in  Sinni  and  Cralo  River- 
ami  on  Lii  Sila  Mountain.  A  l-da\  trip  to  Sicily  followed 
after  which  the  group  was  scheduled  to  return  to  Home  on 
May  6  for  a  final  meeting  of  the  whole  committee  and  tin- 
preparation  of  re|M>il- 
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f\      i       I  HEN     I     WAS     A     LITTLE    GIRL, 

i  ft  /  my  lessons  in  geography 
£/  lx  were  made  interesting  by  a 
teacher  who  gave  us  descriptive  names 
for  the  States.  The  State  of  Washing- 
ton was  known  as  the  "Evergreen 
State."  We  dwelt  extensively  upon  the 
verdant  rain-ridden  coast  country,  with 
its  big  cities,  and  the  Cascade  Moun- 
tains with  their  mighty  stands  of 
Douglas  Fir  and  Ponderosa  Pine. 

Little  was  said  of  the  huge  interior 
of  the  State — of  that  great  Columbia 
Plateau  country  that  spreads  itself  like 
a  vast  Mesopotamia  cradled  in  a  giant 
bend  of  the  Columbia  River.  In  fact, 
little  could  be  said  of  that  country,  for  it 
was  a  contradiction  of  wasteland,  a  non- 
productive region  that  lay  like  a  barrier 
between  the  rolling  Palouse  wheatlands 
of  eastern  Washington  and  the  moun- 
tains. Even  the  pioneers  skirted  their 
crawling  caravans  far  to  the  south. 


''In  tfcis  barren  desert,  engineering  and  agriculture  are  joining  hands  in  a  manner  that  defies  all  known  Hollywood  adjectives."  Dreams 
are  coming  true  as  one  sees  the  sagebrush  land  plowed  and  leveled  into  fertile  fenced  fields  while  we  witness  the  gigantic  canal  construc- 
tion program  which  makes  possible  this  miraculous  conversion.  Photo  at  lop  right  by  F.  B.  Pomeroy,  others  by  A.  W.  Bauman,  Region  I. 


!  '-...iii-iiil-"  fringe  the  water  at  Swap  I  :ik<  .  \\  .i-li..  a  common  scene  when  HiiK-r  li.i-  been  churned  all  iiirlil  l»  high  velocity  wind-, 
i  -|n  i  i.illi  in  i  "M  >.i  .iiln  i.  Town  of  Soap  I  .ik.  in  in  the  background.  Right:  "Spectacular  l)rv  Fall*,  where  the  (.olunthia  tea*  once  a  mizlii* 
cataract  that  dropped  more  than  Ion  feet,  trith  the  potrer  of  a  hundred  Niagara*."  Hmlit  photo  by  A.  \\  .  Bauman,  left  photo  by  Harold 

E.  Foss,  Region  I. 


Tin-  geography  book-  written  for  my  grandchildren  will 
tell  a  far  different  story.  Ami  there  an-  many  reason.-,  why. 

For  it  is  in  this  l>arren  desert  that  engineering  and  agricul- 
iii re  are  joining  haiuls  in  a  manner  that  defies  all  known 
Hollywood  adjectives.  From  the  town  of  I'a-co.  where  the 
water-  of  the  Snake  flow  peacefully  into  the  hroad  Columbia 
northward,  the  country  -hows  signs  of  the  breaking  up  of 

the  old  order. 

Probably  to  no  greater  extent  on  the  face  of  the  glohe  doe- 
tin-  spirit  of  the  twentieth  century  -how  ii-e|f  than  in  this 
corner  of  the  world.  Aero—  the  Columhia.  north  and  we-t. 
i-  the  atomic  Ixniih  plant  at  Hanford.  with  its  mushroom  town 
of  Kichliind  and  intervening  villages  of  tents  and  trailer 
houses.  Fanning  out.  north  and  east  of  the  Columhia.  i-  the 
Columbia  Ha.-in  project.  And  in  this  n-pect.  it  i-  -till  a 
land  of  contradiction,  for  potential  de-t  ruction  and  con- 
struction are  only  a  river  breadth  apart. 

\  10--  the  project,  one  travels  a  broad,  oiled  highway  that 
wind-  in  and  around  outcropping*  of  lava,  over  rolling  hills 
and  aero--  I'aradi-v  Flat-,  which  is  so  named  for  no  obvious 
reason.  One  pa—  ••-  between  cluster-  of  hou-cs  on  either-  -ide 
of  the  nmd  thai  prc-ciil  a  bedraggled,  defeated  appearance, 
but  are  nevertheless  full  of  po— ibilit  ie-.  At  lea-t  one  or  more 
lively  town-  are  i-\pcctc.|  in  -pring  up  in  their  vicinity,  for 
the  soil  is  a  lijjlit  volcanic  a-h  and  when  properly  watered  i- 
capnble  of  producing  bumper  crop-.  It  i-  the  land  of  imagi- 
nation, without  a  thing  in  the  world  to  harm-—  one'-  dream-. 
a  wide,  limitless  expan-c,  de-ert  today — but  what,  tomorrow  f 

It  is  said  Mount  Rainier  can  IN-  -ecu  to  the  -oiilhwe-t.  and 
with  the  aid  of  one'-  imagination,  there  it  i-.  -H<I\M  appi-d. 
high  and  alone  in  the  ha/.e.  where  the  -ky  and  the  earth  come 
together.  And  to  make  a  p-cudo  Fla-h  (ionlon  -cene  a  Mule 
more  real,  out  of  the  di-tance  come  -I riding  the  lower-  of  a 
transmission  line,  with  its  hundred-  of  ihoii-and-  of  kilowatl- 


of  power,  promenading  all  the  way  from  the  Grand  Coulee 
Dam  to  Portland.  Oreg. 

As  we  pass  under  the  wires  of  these  luminous,  straddling 

skeletons,  a  minor  inward  panic  suddenly  po— c— e- They 

represent  power  beyond  imagination.  They  are  indicativeof 
the  change  that  will  come  all  over  this  country  that  has  U-en 
u-eil  I o  nothing  more  significant  than  a  lone,  lurking  coyote  or 
a  shy.  loping  jackrabbit.  One  looks  and  thinks,  and  thinks 
ami  look-,  until  the  mind  is  weary  from  the  enlarging  pro- 
jection. 

One  center  of  Hureau  of  Hedamat  ion  activities  i-  located  at 
Ephrata.  probably  named  for  a  small  town  in  Pennsylvania 
\ear-  back,  and  which  today  is  often  mi.-proiiounced  and  mis- 
-pelled.  Po— ibly  the  spelling  i-  -ulh-on«-iollsly  confll-eil 
with  the  Kuphrate-  Kivei1  in  A-ia  that  wa-  -iippo-ed  to  have 
formed  one  of  the  lioiimlaries  of  the  Ciarden  of  Kden.  The 
Hook  of  (ienesis  tells  u-  that  it  was  well-watered  and  a 
pleasant  place  to  dwell.  Needless  to  -ay  this  ha-  a  p-\ 
chological  bearing,  for  it  is  in  Kphrata.  Wash.,  that  there  i- 
a  concent  rat  ion  of  people,  who.  hecau-e  of  their  dose  a— <n-ia- 
t  ion  with  the  idea  and  their  unflagging  effort-,  -ee  a  vision  of 
Kdenlike  productivity  for  this  region. 

It  was  a  sleepy  little  dry-farming  town,  nestled  undo  :\ 
protecting  sagebrush  ridge  at  the  turn  of  thccentm\.  It  i- 
now  expanding  mightily.  Tin-re  i-  no  slum  district  and  its 
wide  -iieet-  are  lined  with  modernly  con-t  meted  bu-ine— 
bl<M-ks.  It-  re-idenlial  -e«-t  ion-  are  laid  mil  with  a  future  in 
view.  Hecaii-c  of  its  long  hot  -ummer-.  almost  anything 
from  -emitropii  al  plant-  to  fir  tree-  beautify  the  gardens  and 
land-rape-.  Then-  i-  a  subdued  exciiement  in  the  air.  for 
i-  livinir  with  a  plan.  Other  towns  are  similarly 
l — M<ises  Ijtke.  Soap  Lake.  Quiiicy.  Othello,  and 
-c\cial  more. 

He\ond  Kphrata.  the  road  lake-  to  the  Grand  Coulee,  and 
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what  u  grand  coulee  it  is!  To  most  people,  a  coulee  is  a 
rather  romantic  name  given  a  topographical  peculiarity  in 
a  Zane  Grey  novel.  Cattle  were  supposed  to  graze  on 
abundant  sweet  grass  that  grew  on  its  floor  and  waterfalls 
spurted  over  its  embankments.  The  Grand  Coulee  is  all  this 
and  more. 

It  is  the  grandest  coulee  of  all.  Its  bottom  is  a  series  of 
lakes,  from  Soap  Lake  to  the  impounded  waters  at  the  South 
dam,  for  it  is  the  remnant  of  the  Columbia  of  a  past  geologic 
age.  As  one  nears  it,  he  is  struck  by  the  purple-blue  haze  that 
hangs  over  it  and  the  great  ramparts  of  columnar  basalt  that 
rise  like  battlements.  At  intervals,  what  appear  at  first  to 
be  tiny  waterfalls,  but  which,  at  closer  view,  become  streams 
of  hundreds  of  inches  of  water,  are  flung  in  filmy  veils  over 
the  walls.  Some  are  sparkling  clear  with  a  rainbow  shim- 
mering on  their  surface.  Others  are  like  giant  handfuls  of 
muddy  water  scattering  a  dusty  spray.  Every  curve  in  the 
coulee  wall  reveals  a  changing  panorama  of  wonder  and  awe. 

About  20  miles  from  Soap  Lake  is  the  spectacular  Dry 
Falls,  where  the  Columbia  was  once  a  mighty  cataract  that 
dropped  more  than  400  feet,  with  the  power  of  a  hundred 
Niagaras.  One  climbs  the  grade  and  looks  out  over  a  desolate 
parapet  of  the  Coulee  to  the  peaceful  lakes  that  have  formed 
in  the  potholes  of  the  old  glacier-fed  river.  Here  the  Coulee 
is  3  miles  wide.  Here  the  past  is  evident  to  one  who  knows  no 
geology. 

But  farther  up  at  Grand  Coulee  dam,  the  future  is  so  evident 
that  one  need  not  be  an  engineer  or  an  expert  agriculturist 
to  sense  the  import.  All  the  surrounding  scenery  is  dwarfed 
by  the  gigantic  dam.  Ordinary  sound  is  blotted  out  with  the 
crushing  roar  of  the  waters.  One  little  mind  is  weazened  by 
the  combined  intellectual  effort  behind  the  colossal  plan.  The 
vibrations  reach  out  and  one's  very  soul  quivers. 

I  could  go  into  infinite  detail  and  tell  of  the  millions  of  tons 


of  water  that  will  be  backed  up  into  the  old  coulee;  of  the 
enormous  Bacon  Tunnel  that  is  already  under  construction; 
of  the  huge  siphons  that  will  carry  irrigation  water  through 
(lie  low  places;  of  the  monstrous  machinery  that  is  used,  one 
machine  in  particular  that  lines  a  50-foot  canal  with  concrete 
at  one  swoop,  like  a  painter  making  a  sweep  with  his  brush. 
But  I  will  leave  that  to  the  planners  and  the  economists  and 
those  who  love  the  exact  sciences. 

I  carried  away  with  me  two  big  ideas  that  can  be  simply 
told. 

I  was  impressed  with  the  fact  that  any  great  creative  force 
of  nature  is  a  challenge  to  man,  and  how  near  he  approaches 
God  in  his  combined  strategy  and  tactics.  The  other  idea 
is  just  as  big  and  requires  as  much  effort,  but  is  the  endeavor 
of  a  century.  It  is  a  slow  process  of  labor  and  love. 

For  in  this  land  of  imagination  where  dreams  are  coming 
true,  one  sees  the  sagebrush  land  plowed  and  leveled  off  into 
fertile  fenced  fields.  One  sees  a  homeland  dotted  with  houses, 
wherein  babies  grow  to  youth  and  maturity  sustained  by  the 
land  that  will  produce  wheat  and  potatoes  and  sugar  beets 
and  corn.  One  can  feel  the  leafy  coolness  of  trees  in  summer 
and  hear  the  ripple  of  water  in  an  irrigating  ditch  that  was 
once  snow  in  the  Selkirks.  One  sees  the  Evergreen  State 
completely  evergreen.  One  sees  security  and  peace  in  a  world 
hungry  for  both.  END 


The  first  delivery  of  irrigation  water  to  the  Columbia  Basin  project 
lands  occurred  on  May  15,  when  water  began  to  flow  on  the  Pasco 
Unit,  just  44  years  after  the  first  investigation  had  been  made  by 
Reclamation  engineers  to  determine  the  future  of  the  Columbia  Basin 
area.  The  Pasco  Unit,  No.  1  block  in  the  project,  will  ultimately 
embrace  an  area  of  approximately  5,600  acres.  By  1952,  according 
to  the  plans,  water  will  be  available  for  216,000  acres  in  the  project. 
A  complete  account  of  the  Pasco  event  will  appear  in  next  month's 
issue. 


"In  this  land  of  imagination  one  sees  security  and  peace  in  a  world  hungry  for  both."     Kenneth  Hampton,  manager  of  the  Bureau  s  exper- 
imental farm  at  Moses  Lake,  his  daughter  Kathleen,  and  Mrs.  Hampton  walk  through  a  field  of  netted  gem  potatoes,  with  hybrid  corn  in 

background.      Photo  by  A.  W.  Bauman,  Region  I. 
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DRAINAGE  PROBLEMS 


in  the  Rio  Grande  Valley 


I..    (  II  \IU.KS   R.   MAIKRHOFER,   Engineer,   MrAllen,  Tex.,   Region  V 


T  •  Tm  I>I:\IN  \C;K  n:oi-.i.i  M  it  the  most  serious  threat  to  local 

I    economy  that  has  ever  faced  the  valley. 

This  is  a  strong  statement.  Yet  only  a  few  men  take  the 
condition  seriously,  aiui  at  present  an  air  of  complacency 
prevail-. 

This  is  probably  based  on  inflated  incomes  from  agricul- 
tural products — the  valley's  good  fortune  in  the  last  years. 
It  i-  human  nature  to  feel  secure  while  one's  income  exceeds 
all  previous  exj>ectations. 

When  our  water  supply  problems  are  solved,  we  will  not  be 
worse  off  for  having  had  the  problem.  When  the  local  mar- 
keting and  maturity  problems  have  become  a  memory,  there 
will  remain  no  permanent  mark  affecting  the  lives  of  future 
generations.  But  deterioration  of  lands  due  to  inadequate, 
improper,  and  insufficient  drainage,  cannot  be  classed  with  the 
[•i -iihlems  just  mentioned.  Reclamation  of  salted  and  water- 
logged lands  is  generally  slow  and  costly.  Some  lands  can 
never  be  returned  to  their  original  productive  capacities. 

The  results  of  continued  neglect  of  drainage  will  leave  a 
permanent  scar  on  a  valuable  resource — a  mark  against  the 
men  who  have  profitably  used  this  area  for  the  past  40  years 
and  to  whom  the  next  generation  can  point  an  accusing  finger 
and  say  that  we  have  not  kept  faith  with  nature.  We  have 
up-ei  the  balance. 

<  )t  her  irrigated  areas — Babylon,  Egypt,  the  European  low- 
lands— have  left  their  indelible  and  tragic  marks  to  prove 
to  be  true.  Even  our  own  Southwest  rose  and  fell  in  a 
parallel  to  its  irrigation  development  In-fore  recorded 
historv. 

In  order  to  understand  the  drainage  problems  of  the  valley. 
we  must  know  Ihteottditiosttoantribtitiiigtothan,  The  most 
important  are: 

•  The  "water  table." 

•  Accumulations  of  salts  iu  t lie  soil. 

•  l'i-e-4-nt  operations. 

!/••(  u- examine  them-  problems  individually. 
The  \\  .1 1 .  i  Table 

I  he  term  "water  table"  is  generally  taken  to  mean  the 
surface  of  free  water  in  a  hole.  well,  or  pond  deep  enough 
to  collect  water  from  subsurface  sources.  This  is  a  static 
level ;  that  is,  the  point  at  which  the  water  conies  to  rest  after 
the  well  is  drilled. 

The  water  table  in  the  valley  is  not  found  as  a  level  surface, 
but  is  generally  undulating  or  wary.  The  valley  water  table 


slopes  generally  from  west  to  east,  except  north  of  La  Feria 
and  Harlingen,  where  it  slopes  to  the  northeast. 

Most  irrigated  valley  lands  have  a  water  table  near  enough 
to  the  surface  to  require  additional  drainage  works.  A  total 
of  552,000  acres  is  irrigated.  During  the  12-month  period 
ending  September  1947,  the  area  having  a  water  table  within 
5  feet  of  the  surface  varied  from  a  minimum  of  110,000  acres 
to  a  maximum  of  245,000  acres. 

This  area,  245,000  acres,  undoubtedly  requires  immediate 
attention.  Investigations  have  shown  that  rainfall  and  irri- 
iration  determine  the  extent  of  such  areas.  In  September 
1946,  after  an  extended  dry  period  when  transpiration  and 
evaporation  were  at  a  maximum,  and  the  river  flow  was  low, 
less  than  50,000  acres  had  ground  water  within  5  feet  of  the 
surface. 

After  general  rains  late  in  that  month,  the  area  increased  to 
200,000  acres. 

Again  in  July  1947,  after  an  extended  dry  period,  the  area 
with  ground  water  within  5  feet  of  the  surface  was  com- 
paratively low,  127,000  acres,  as  compared  to  the  previous 
low  of  50,000  acres  in  September  1946.  In  August  1947, 
heavy  rains  again  occurred.  After  these  rains,  the  area 
increased  to  245,000  acres  as  compared  to  the  previous  high  of 
200,000  acres  with  dangerously  high  ground  waters. 

What  could  be  more  conclusive?  Yet,  it  is  easy  to  forget. 
The  significant  fact  is  that  each  year,  the  water  table  mush- 
rooms. Every  high-and-low  cycle  finds  the  "floor"  of  the 
water  table  rising  a  little  higher,  and  the  ''ceiling"  moving 
upward.  The  much-to-be-desired  September  1946  low  of 
50,000  acre-  may  never  exist  again  unless  extensive  remedial 
measures  are  taken  to  relieve  the  cause  of  high  ground  water 
with  it-  adverse  effects. 

\reiimiilalion  of  Salts  in  the  Soil 

Excessive  quantities  of  salt  injurious  to  plant  growth  are 
found  in  many  areas.  Areas  with  such  salt  accretions  corre- 
spond to  those  win-re  saline  ground  water  has  been  near  the 
sin  fan-  over  extended  periods.  Where  ground  water  lies  at 
a  safe  depth,  no  appreciable  quantities  of  salt  are  found. 

Tin-  major  cause  of  the  increasing  salinity  within  the  root 
/.one  of  plant-  and  at  the  surface  of  the  soil,  is  the  physical 
phenomenon  of  capillarity.  This  force  is  continually  bring 
ing  the  highly  mineralized  water  upward  through  the  soil 
from  the  existing  water  table.  In  areas  where  a  high  water 
table  exist.s  the  water  is  being  forced  upward  until  it  reaches 
the  surface  where  it  evaporate-,  leaving  its  heavy  salt  load. 
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Under  such  conditions  productive  lands  soon  become  barren. 

It  is  evident  that  salts  in  valley  soils  originate  from  the  Eio 
Grande  through  irrigation.  Available  data  indicate  that 
before  irrigation  was  practiced,  valley  soils  in  a  typical  area 
of  approximately  155,000  acres  averaged  only  about  0.05 
percent  of  soluble  salts.  By  1925  this  concentration  had 
reached  0.13  percent.  In  1945  it  was  0.28  percent.  During 
periods  of  excessive  precipitation,  the  ground  water  in  this 
area  is  less  than  3  feet  from  the  surface  over  about  a  third 
of  the  area,  and  less  than  5  feet  over  most  of  the  remainder. 

During  the  period  1925  to  1945,  while  salt  content  of  the 
soil  in  a  part  of  the  valley  more  than  doubled,  it  is  estimated 
that  losses  in  income  amounted  to  $400  per  acre. 

At  the  present  rate  of  deterioration,  a  complete  drainage 
system,  including  tile  on  200  feet  spacing,  the  necessary 
outlet  drains,  and  lateral  drains  at  one-half  mile  spacing, 
can  be  paid  for  with  the  sum  equivalent  to  the  losses  in  the 
past  6  years.  It  is  hoped  that  property  owners  who  feel 
that  they  cannot  afford  the  necessary  drainage  works  will 
seriously  consider  these  statements. 

Analyses  of  salt  crusts  at  the  surface  of  valley  soil  indicate 
a  predominance  of  soluble  calcium  salts,  principally  calcium 
chloride  which  is  readily  soluble.  In  addition,  calcium  ions 
are  generally  considered  as  having  a  preservative  and  restor- 
ative effect  on  the  physical  properties  of  soil.  Fortunately  no 
"black  alkali"  (sodium  carbonate)  has  been  found. 

The  general  status  of  valley  soils  with  respect  to  soluble 
salt  content,  then,  does  not  present  a  hopeless  problem.  From 
a  physical  standpoint,  reclamation  is  practical,  and,  when 
satisfactory  drainage  conditions  prevail,  the  seriousness  of 
the  salinity  problem  can  be  greatly  reduced.  The  problem  is 
serious,  and  reclamation  will  be  slow  and  costly,  but,  from 
an  economic  standpoint,  it  is  feasible  and  should  be  vigorously 
pursued  in  order  that  productive  ability  be  not  further 
lowered. 

Present  Operations  and  John  Doe 

The  problem  "present  operations"  has  been  so  termed  for 
want  of  a  more  descriptive  name.  It  is  a  very  important 
problem,  however,  so  I  will  attempt  to  define  it  more  clearly 
by  an  actual  case. 

John  Doe,  as  we  will  call  him,  lives  in  another  State.  He 
was  reared  on  a  farm  but  has  been  working  in  a  large  city 
for  about  20  years.  During  this  time  he  saved  some  money, 
enough  to  fulfill  a  lifelong  ambition  of  owning  his  own  farm. 
After  looking  around  the  country,  he  decided  that  the  Rio 
Grande  Valley  was  the  place  to  spend  the  rest  of  his  life. 
This  was  in  1944. 

Mr.  Doe  invested  his  life's  savings  in  18  acres  of  4-year-old 
orange  and  grapefruit  trees.  The  soil  was  fine  sandy  loam, 
and  the  trees  looked  good.  John  took  no  chances  in  buying 
this  land,  because  it  was  sold  to  him  by  an  old  and  trusted 
friend.  The  friend  acted  in  good  faith. 

In  the  early  spring  of  1946,  it  was  still  cold  where  John 
lived.  He  and  Mrs.  Doe  thought  it  would  be  nice  to  visit  the 
valley,  inspect  their  orchard,  let  their  snow-bound  bones  soak 
up  some  sunshine,  and  begin  making  plans  for  building  a 
home  on  the  tract.  When  they  saw  their  place,  they  noticed 
several  of  the  young  trees  were  dying.  They  didn't  worry 
about  this  and  had  them  replanted.  Then  the  grove  looked 
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DEATH  STRIKES  in  unusual  fashion.  This  on-hard  in  the  Fort 
Sumner  project,  New  Mexico,  was  the  victim  of  too  much  water. 
Seepage  started  30  to  60  days  after  water  was  released  from  the  main 
canal,  approximately  '  i  mile  from  the  orchard,  and  killed  all  but 
six  trees.  Photo  by  A.  E.  McCloud,  former  Region  V  photographer. 


fine  again.    Because  building  costs  were  still  high,  the  Does 
went  home,  planning  to  return  the  next  spring. 

Grove  not  the  Same 

In  March  1947,  the  Does  returned  to  the  valley.  Their 
grove  didn't  look  the  same.  Many  more  of  the  trees  were 
dead.  Mr.  Doe  was  very  concerned.  He  inquired  among 
local  people  and  found  that  the  valley  had  what  was  called  a 
"water  table."  He  also  found  that  when  a  high  water  table 
existed,  the  land  became  "salty"  and  trees  died.  Upon  in- 
quiring further,  he  was  told  that  all  one  had  to  do  to  relieve 
such  a  situation  was  to  install  a  tile  drainage  system.  He 
found  that  costs  were  not  excessive  compared  to  his  invest- 
ment in  the  land.  Mr.  Doe  felt  better.  He  contracted  to 
have  the  work  done  by  a  man  who  said  he  could  put  the  grove 
back  in  good  condition. 

At  this  point  the  Bureau  of  Reclamation  with  which  I  am 
connected  asked  Mr.  Doe  if  he  objected  to  our  making  some 
studies  to  determine  the  value  of  the  work.  We  had  no 
desire  or  authority  to  influence  the  methods  or  location  of  the 
system.  Our  information  would  be  confidential  and  avail- 
able to  Mr.  Doe  alone.  He  was  very  pleased  and  offered  his 
full  cooperation. 

A  study  of  the  soils  showed  the  top  foot  to  be  sandy  loam, 
the  next  4  feet  to  be  sandy  clay  loam  with  only  a  small  per- 
centage of  clay.  Thus,  the  top  5  feet  were  readily  permeable. 
Below  these  soils  were  relatively  impervious  clays  for  at 
least  22  feet. 

Ground-water  studies  showed  depths  to  range  between  5 
to  6  feet  from  the  surface  over  most  of  the  area.  Ground- 
water  movements  were  found  to  be  toward  three  well-defined 
points  within  the  grove.  Capillarity  was  at  work  as  indicated 
by  surface  moisture  over  most  of  the  tract. 

Soluble  salt  studies  of  the  soils  showed  concentrations  to 
be  high. 
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•  .i-iirr.il  Kulili  II  i-i-r  "Too  Mm  li  Water,"  Herlantalinn  Era,  Septem- 
ber 1947)  innperlH  a  part  of  the  drainage  »>»trm  he  designed  for  hiH 
i  In  ILIM-II  plantation,  near  Brazoria  (xmnty,  Tex.  Cattle  now  thrive 
on  lhe»e  land*  whirh  had  been  MI  depleted  by  the  production  of  Migar- 
eane  and  eotton.  Photo  by  Dale  A.  Hovey,  formerly  of  Region  V. 


The  lili-  wen-  placed  :it  a  depth  of  alxnit  7  feet,  or  about 
2  feet  in  the  iin|H-i\ n.u-  Hay.  This  depth  was  used  because 
the  contractor  had  used  it  successfully  in  oilier  areas.  Cer- 
tainly no  consideration  was  iriven  to  soil  textures.  While 
the  trench  was  being  dug,  there  was  a  very  appreciable  flow 
of  Around  water  into  it.  indicating  that  conditions  were 
conducive  to  rapid  and  effective  drainage  reclamation. 

After  the  trenches  were  completed,  the  tiles  were  carelessly 
laid  in  one  or  two  feet  of  muddy  water,  as  the  outlet  was 
kept  closed.  There  was  no  way  of  knowing  whether  or  not 
alignment  was  satisfactory.  If  one  tile  near  the  outlet  end 
had  l>een  phu-ed  off-line  the  whole  >y-tem  would  be  entirely 
ineffective. 

To  cap  off  this  series  of  malpractices,  the  impervious  por- 
tion of  the  excavated  material  was  used  for  the  initial  back- 
till.  If  this  did  not  entirely  seal  the  joints  between  the  tile, 
the.  method  used  in  completing  the  back  fill  certainly  did. 
The  trench  was  filled  by  dumping  the  excavated  material 
into  the  several  feet  of  water  in  the  ditch.  This  corresponds 
to  a  method  purpo-cly  used  when  im|iervious  backfills  are 
desirable,  and  is  known  as  "puddling/' 

Since  completion,  the  system  has  been  carefully  observed, 
and  ground-water  studies  have  been  made  monthly.  After 
7  months,  the  tile  line  has  remained  dry.  even  though  there 
are  '2  feet  of  saturated  -oil  above;  no  (low  has  been  recorded 
at  the  outlet,  and  wat:-r  table  has  stMuiily  risen.  There  is 
obviously  no  need  to  check  salt  contents  of  the  soil.  When 
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Mr.  Doe  visited  the  valley  la-t  Augn-t.  lie  was  a  thoroughly 
disillusioned  man. 

It  is  not  to  l>e  inferred  that  -uch  methods  are  Used  in  e\n  \ 
Cue,  Certainly  some  well  qualified  engineer*  and  respon- 
sible emit  rat-tors  in  the  valley  do  work  of  the  first  order.  The 
fact  remains.  ho\\c\vr.  that  for  each  subsurface  drain  in  the 
valley  that  functions  properly,  there  are  one  or  more  which 
do  not. 

Causes  Evident  —  Basic  Research  Necessary 

The  causes  for  this  are  evident.  A  negligible  amount  of 
basic  research  concerning  proper  drainage  practice:-  under 
local  soil  conditions  has  lieen  performed.  Intensive  research 
is  not  only  desirable  but  necessary,  in  order  that  consultants 
can  l>c  given  a  course  to  follow  in  designing  drainage  works. 
This  is  not  an  individual  problem,  but  one  requiring  the  con- 
certed effort  of  all  people  in  the  valley  associated  with  agri 
culture.  We  must  educate  ourselves  to  turn  to  reliable  pro- 
fessional men  and  public  agencies  for  the  answers.  Only  in 
this  way  can  reclamation  be  effected  within  the  ability  of  the 
hinds  to  repay.  The  valley  cannot  afford  one  drainage 
system  which  does  not  function  and  later  another  which  does. 
Kvery  dollar  spent  must  yield  results. 

Four-Point  Drainage  Program 

Here  is  a  basic  four-point  program  toward  solving  our 
drainage  problem  : 

1.  OUTLET  DESIGNS.  —  Construct  in  the  most  rapid,  economi- 
cal, and  feasible  manner,  a  system  of  deep  outlet  drains.    This 
is  fundamental,  as  surface  and  ground  waters  must  be  moved 
out  of  the  area. 

2.  LATEKAL  DRAINS.  —  Coordinated  with  excavation  of  the 
outlet  drains,  diligently  pursue  a  program  of  lateral  drain 
const  ruction.     This  will  require  the  closest  cooperation  be- 
tween the  landowners  and  their  irrigation  district  officials. 
Each  problem  area  must  be  provided  with  suitable  outlets 
for  farm  unit  drains. 

:i.  EnrrATiON.  —  The  outlet  and  lateral  drains  s\siem*  will 
show  a  striking  improvement  in  many  areas.  These  im- 
provements will  form  a  nucleus  for  an  educational  program 
whereby  landowners  can  be  shown  the  valuable  results  of 
drainage.  When  the  farmers  become  convinced  that  ex- 
penditures for  drainage  works  will  yield  increased  return*. 
their  participation  will  lx>  assured. 

4.   RK*.KAH<-II.  —  A  program  of  subsurface  drainage  research 
is  imperative.     Little  is  known  as  to  pro|>er  depth,  spacing. 
and  type  of  drains  to  be  provided   for  l>cst    results.      1'iac 
tically  nothing  ha*  been  done  to  determine  the  value  of  pump 
ing  from  wells  to  relieve  local  ground-water  conditions.     Cer- 
tain characteristics  of  valley  soils  indicate  (hat  this  method 
mav  prove  to  be  more  desirable  than  drains  in  main  aiea-. 

For  I  hoe  rea-oiis.  it  \\oiild  appeal-  wise  to  uio\e  -lowly  on 
subsurface  drainage  construction  until  more  facts  Mfr  estab- 
lished. 

The  problem  is  in  your  hands.  The  task  is  great,  but  not 
hopeless.  IM> 
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Second  Year  Brings  Four-Fold  Increase 

A  return  of  almost  four  times  the  gross  per  acre  crop 
value  was  recently  reported  by  the  north  unit  of  the  Des- 
cluites  project  in  Oregon.  This  is  the  north  unit's  second 
year  of  Reclamation-served  irrigation  water. 

In  1946,  the  first  year  the  north  unit  received  water  from 
Bureau  facilities,  6,988.5  acres  were  irrigated  and  the  average 
gross  per  acre  was  $27.82,  while  in  1947,  project  farmers 
brought  13,497.7  acres  under  irrigation  and  realized  a  gross 
value  return  of  $99.97  for  each  acre. 

Science  to  Solve  Silt  Problem 

A  scientific  survey  by  the  combined  technical  forces  of  the 
Departments  of  the  Interior  and  the  Navy  has  been  started 
at  Lake  Mead,  created  by  Hoover  Dam,  to  determine  what 
sedimentation  is  going  to  do  to  the  world's  largest  artificial 
lake.  (See  Life  of  Hoover  Dam,  April  1948  ERA.) 

A  miniature  fleet  has  been  transported  by  the  Navy  over- 
la  id  300  miles  to  the  middle  of  the  desert  in  Arizona-Nevada. 
The  '"fleet"  is  bsing  manned  by  a  lieutenant  and  six  chief 
petty  officers  who  have  been  assigned  to  the  survey  by  the 
Navy  Bureau  of  Ordnance  from  its  ordnance  disposal  unit 
at  Indian  Head,  Md.  Especially  trained  scientific  tech- 
nicians are  being  made  available  from  the  Navy's  Electronics 
Laboratory,  San  Diego,  Calif.,  and  its  Underwater  Sound 
Laboratory,  New  London,  Conn.  Engineers  and  geologists 
of  the  Interior  Department's  Geological  Survey  and  the  Bu- 
reau of  Reclamation  have  general  technical  responsibility  for 
the  investigation  on  the  key  reservoir  in  the  multi-million- 
dollar  reclamation  development  in  the  Southwest. 

When  work  is  completed,  in  approximately  10  months,  the 
Bureau  of  Reclamation  expects  to  have  answers  to  many  of 
the  operating  questions  posed  by  the  steady  accumulation  of 
sediment  in  the  32,000,000-acre-feet-capacity  reservoir.  On 
the  basis  of  these  answers,  the  Bureau  will  know  the  volume 
of  water  available  for  power  production  at  various  reservoir 
levels  and  for  water  releases  for  irrigation  and  flood  control. 

Corfitzen  Named  Commissioner  of  Water 
Economy  in  Greece 

W.  E.  Corfitzen,  experienced  water  resources  engineer  of 
the  staff  of  the  American  Mission  for  Aid  to  Greece,  has 
been  appointed  Commissioner  of  Water  Economy  in  the  new 
Directorate  of  Water  Economy  in  Greece. 

Mr.  Cortfitzen  will  assist  in  the  selection  of  reclamation 
projects  and  in  the  training  of  Greek  personnel  in  modern 
techniques.  He  has  been  working  in  Greece  under  the  direc- 
tion of  the  II.  S.  Army  Corps  of  Engineers  since  last  fall. 
He  was  loaned  to  the  American  Mission  by  the  Bureau  of 
Reclamation,  where  he  has  been  employed  since  1933.  In 
i •(•: -I'nt  years,  Mr.  Corfitzen  has  worked  with  engineers  of  :il 
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nations  who  have  asked  the  United  States  for  help  in  develop- 
ing reclamation  programs.  He  was  a  frequent  contributor 
to  the  RECLAMATION  ERA  and  has  been  instrumental  in  arrang- 
ing for  the  exchange  of  information  regarding  reclamation 
between  many  foreign  countries  and  the  Bureau. 

The  cooperative  reclamation  program  is  the  result  of  an 
agreement  completed  in  March  1948  by  the  American  Mis- 
sion and  the  Greek  Government.  The  program  is  designed 
to  increase  domestic  food  production  by  bringing  more  land 
under  cultivation.  The  program  will  be  administered  by  a 
new  directorate  that  previously  handled  hydraulic  projects. 
It  will  be  financed  by  an  allocation  of  19,705,000,000  drachmae 
from  the  AMAG  consumer  goods  fund.  The  new  agreement 
will  make  possible  better  coordination  of  the  reclamation 
work  already  begun  under  the  direction  of  the  Ministry  of 
Public  Works.  Reclamation  projects  in  all  parts  of  Greece 
have  been  supported  by  AMAG's  19,705,000,000  drachmae 
allocation  since  November  1947,  a  little  more  than  $2,000,000  in 
United  States  Currency. 

Warne  Sees  Hydro  Power  as  Oil  Conservation  Measure 

Assistant  Secretary  of  the  Interior  William  E.  Warne  in  a 
recent  discussion  pertaining  to  the  conservation  of  oil  through 
the  development  of  hydroelectric  power  in  the  Washington, 
Oregon,  and  California  area  said  "It  is  estimated  that  by 
1957  approximately  18,000,000,000  kilowatt-hours  of  hydro- 
electric energy  can  be  produced  annually  in  that  area.  Im- 
mediately upstream  from  Hoover  Dam  are  undeveloped  proj- 
ects: Bridge  Canyon  with  a  proposed  installation  of  750,000 
kilowatts,  Kanab  Creek  with  1,250,000  kilowatts,  and  Glen 
Canyon  with  400,000  kilowatts.  The  market  which  now  ab- 
sorbs 13,000,000,000  kilowatt-hours  will  require  25,000,000,000 
kilowatt-hours  by  1957,  provided  fuel  or  hydroelectric  power 
for  use  on  the  Pacific  coast  and  in  the  Southwest  is  no  longer 
a  question  of  conserving  oil  only ;  but  it  is  also  a  question  of 
either  developing  hydropower  or.  retarding  the  growth  of 
industry  and  population. 

"The  Federal  Government  under  the  existing  critical  fuel 
shortage  and  cost  situation  should  not  be  in  the  position  of 
having  hydro  developments  trail  the  demand  for  energy. 
These  developments  should  be  made  in  advance  of  the  market 
in  order  to  relieve  the  fuel  shortage  to  the  extent  possible  in 
the  coming  decade  and  provide  some  leeway  for  national 
defense." 

Plans  for  Interior  Centennial 

A  Senate  Joint  Resolution  (175)  has  been  introduced  by 
Senators  Butler  of  Nebraska  and  Hatch  of  New  Mexico  to 
provide  for  the  preparation  and  completion  of  plans  for  the 
observation  on  March  3,  1949,  of  the  one-hundredth  anniver- 
sary of  the  creation  of  the  Department  of  the  Interior  as  an 
executive  department  of  the  Federal  Government. 
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Hungry  Horse  Contract  Signed 


When  Secretary  of  the  Interior  J.  A.  Krug  in  Washington, 
D.  C.,  signed  the  contract  for  the  construction  of  the  520-foot 
Hungry  Horse  Dam,  located  on  the  south  fork  of  the  Flat- 
head  River,  neai  Kalispell,  Mont,  on  April  21.  it  marked  the 
secoml  largest  contract  in  the  4<i-year  history  of  the  Bureau 
of  Reclamation. 

The  $43.431,000  contract  was  awarded  to  the  General  Con- 
-m  ict  ion  (V  ..f  Seattle,  Wash..  The  Shea  Co.  of  Alahambra, 
Calif.,  and  the  Morrison-Knudsen  Co.,  of  Boise,  Idaho.  It 
provides  for  the  construction  of  the  fifth  highest  and  fourth 
largest  concrete  dam  in  the  world.  It  is  estimated  that  it  will 
take  about  6  years  to  complete  the  dam  and  power  plant,  which 
will  provide  water  for  new  hydroelectric  power  development, 
and  other  uses.  It  will  firm  the  capacities  of  existing  down- 


iHiii   lawmaker*  ultrml  the  -cuninu  of  the  Hungry   Ilitrv  l)um 

•  iiiilr.nl.     iii.irLin-    .iinillii  r    nil  I.  -I. MI.      ill     ill.      In-Ii.r>     of    tin      |>t.i|t.  I. 

Scaled  left  to  right,  Senator  Jnrn<-«  K.  Murray  of  Montana.  Secretary  Krun. 
and  Senator  Talc*  N.  Krton  of  Montana.  Standing  li-d  to  right,  Rrprrarnta- 
Inr  ||rnr>  M.  jack*on  and  Senator  Warren  (J.  Magnuaon  of  Washington. 
Representative  Abe  M.  Gofl  of  Idaho.  Senator  Joseph  (.'..  O'Mahoney  of 
Wyoming.  Rcpre*cnlali>r  W.-.lry  A.  D'Kwart  of  Montana,  Representative 
Homer  I).  Angell  of  Oregon.  MpCMMtttht  Wall  lloran  of  Wanhinglon, 
Mr.  Jame*  J.  Sullivan,  AdminiMrativc  \--i-i.uit  in  Representative  Mike 
Man«field  of  Montana,  Representative  John  Sanbnrn  of  Idaho,  and  R>'|.r>-- 
tentative*  Russell  V.  Mark  and  Homer  R.  Jonen  of  Washington. 


-iivain  hydroelectric  power  plants,  and  provide  for  flood 
control. 

The  signing  of  the  contract  was  considered  so  important 
that  the  ceremony  was  attended  by  a  large  congressional 
delegation. 

Commenting  on  the  contract,  Secretary  Krug  said,  utlu- 
gigantic  dam  marks  one  of  the  greatest  boosts  for  the  grow- 
ing economy  of  the  Pacific  Northwest  to  date,  a  region  which 
is  making  unprecedented  history  in  the  development  of  tin- 
Nation.  It  will  ultimately  mean  about  a  million  kilowatt- 
more  firm  power  for  an  area  whose  homes  and  industries  are 
already  demanding  more  energy  than  is  available,  in  addition 
to  other  benefits  of  river  regulation." 

Commissioner  of  Reclamation  Michael  W.  Straus  said, 
"Hungry  Horse  Dam  is  a  key  structure  in  the  over-all,  long- 
range  development  of  the  Columbia  River  Basin.  The  large 
increa.-c  in  the  firm  power  capacities  of  the  power  plants  in- 
stalled or  likely  to  be  installed  downstream  on  the  Columbia 
is  a  basic  illustration  of  the  value  of  coordinated  reclamation 
development  of  the  entire  Basin.  Integrated  basin-wide 
development  spells  multiple  benefits  for  all. 

"Flood  protection  will  be  made  a  reality  in  the  Kalispell 
Valley  by  the  storage  capacity  in  the  reservoir  back  of 
Hungry  Horse  Dam." 

Assistant  Secretary  of  the  Interior  Win.  E.  Warne,  for- 
merly A--i-tant  Commissioner  of  the  Bureau  of  Reclamation, 
and  long  an  advocate  of  the  project  said.  ''Tlie  Hungr\  1  1m  -«• 
power  plant  not  only  will  lie  an  important  addition  to  the 
eneriry  resources  of  the  Colombia  Kiver  Basin,  which  e\en 
now  is  experiencing  a  power  shortage,  but  it  also  will  serve 
a  potentially  important  market  in  the  general  area  which 
would  encourage  development  of  mineral  resources  such  a> 
silver,  copper,  lead,  and  alumina  clays.  There  are  stands  of 
pulp  timber  nearby  which,  with  refon-tation,  could  produce 
200  tons  of  paper  a  day  if  sufficient  power  is  available." 

A I  Winkler,  chairman,  and  Don  Treloar,  secretary,  of  the 
Flat  head  Valley  Citizens  Committee.  Kali-pell.  Mont.,  wired 
their  congratulations  and  appreciation  to  Secretary  Krug 
and  Commissioner  Straus  on  the  >plendid  manner  in  which 
their  staff  carried  forward  the  Hungry  Horse  project  to  the 
contract  stage  and  called  it  a  fine  tribute  to  both  of  them  a- 
well  as  an  example  of  go<Ml  (Jovernment  o|>eration.  Tlie\ 
concluded  by  saying  that  untold  benefits  will  conic  to  tin- 
Nation  from  this  great  development.  KND 
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THE  -RELUCTANT  WATERFAIJ.,"  belter  know  ..  "Martin 
I  ..II-'  or  the  "M.  >il-  I'uncli  Howl."  Spring  thaw*  bring 
ru«hing  water*  mrr  the  (on  lee  w.ilN  while  March  wind*  blow 
the  mini*  wnter  bark  o»er  the  wall*  forming  ihi*  waterfall 
in  rrrmr.  Srr  "the  l-und  of  Dream*  <>»mr  True."  page 
I  1.1.  I'd,.  i..  wa*  taken  I"  K.  II.  1'iimeroi  .  Region  I,  in  Marrh 
nf  thin  year. 


for  Raima* 

\\illi.ini  i  HranS.  author  of  Kanna*  Pioneer*  in  Irrigation 
on  page  Ml''  of  ihi*  i*«ue.  i*  alfto  re*pon*ihle  for  making 
.itr.iiiui-niriit-  for  the  appearanre  in  the  April  iomie  of  A  (  "in 
King  in  Wheat  <  ..nnti  •  anil  for  preparing  the  map  on  page 
73  which  ...  .  ..ni|i.iiin  .1  that  article. 

The  photograph*  which  appear  on  page*  104  and   I  12  in 
connection   with  the  current   K.IM-.I-   -lory  are  enlargement* 
in  hlack  and  white  of  Kodnchromc  «lidc«  Militnittril   I.*    Mi 
Hrady. 
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NOTES  FOR  CONTRACTORS 


Contracts  Awarded  During  April  1948 


Specs. 
No. 


2021 
2026 


2056 
2059 
2059 
2062 
2072 

2072 
2074 

2077 
2096 

2104 

2109 
2110 

2112 

2115 

2118 
2121 

2122 

2124 
2122 

2128 

2134 
2140 

2140 
2154 

2156 
2157 
2160 
2162 
2169 
2194 

Rl-10 

Head.  9 
ii  10. 
R4-5 

Hi,  Mis.  .1 


K7  NP- 

1277 


Davis  Dam,  Ariz.-Wyo 

Lewiston,  Orchards,  Idaho. . 

Gila,  Ariz 

[Missouri  Basin,  Wyo .. 

I  Davis  Dam,  Ariz.-Nev 

1  Boise,  Idaho.  ..  

[Columbia  Basin,  Wash 

Davis  Dam,  Arii.-Nev...... 


Project 


Davis  Dam,  Ariz 

Central  Valley,  Calif.. 


....do 

Colorado-Big  Thompson,  Colo. 
Central  Valley,  Calif, 


.do.. 


Colorado-Big  Thompson,  Colo 
do__ 

.do.. 


Central  Valley,  Calif 

Missouri  Basin,  N.  Dak. 
Central  Valley,  Calif 


.do. 


.do. 


Hungry  Horse,  Mont. 


Lewiston  Orchards,  Idaho 

Missouri  Basin,  Nebr.-Wyo. 

Boulder  Canyon,  Calif 


Colorado-Big  Thompson,  Colo. 
Riverton,  Wyo 


.do. 


Columbia  Basin,  Wash 

Missouri  Basin,  Nebraska. 
...do... 


Columbia  Basin,  Washington  . 
Colorado  Big  Thompson,  Colo.. 
Davis  Dam,  Ariz.-Nev 


Boulder  Canyon-All-American  Canal, 
Calif. 

Deschutes,  Oreg 

Lewiston  Orchards,  Idaho 


Paonia,  Colo  .„ 

Missouri  Basin,  N.  Dak. 

Missouri  Basin,  S.  Dak.. 
Missouri  liasin,  Wyo 


Award 
date 


Apr.  27 
Apr.     2 

..do.... 

Apr.    8 

do. 


Apr.  5 

Apr.  14 

Apr.  13 

Apr.  2 

Apr.  22 

Apr.  2 
..do..... 


Apr.  30 

Apr.  5 
Apr.  13 
Apr.  5 

..do 

..do 


..do 

Apr.  20 

Apr.     1 

Apr.  29 

Apr.  21 

Apr.  30 
Apr.  2 

Apr.    8 

Apr.  23 
Apr.  30 

Apr.  27 
Apr.  30 

Apr.  30 
Apr.  22 
Apr.  30 
Apr.  16 
Apr.  30 
Apr.  30 

Apr.  7 
..do.... 

Apr.  29 
Apr.  14 


..do.... 
Apr.  15 


Description  of  work  or  material 


Disconnecting  switches  for  Parker  switchyards 

Lightning  ancestors  for  Trncy  switchyard  and  Eleverta  sub- 
station and  meters  for  Shasta  substation. 

Instrument  transformers  for  Shasta  substation 

Electric  elevator  for  Qranby  pumping  plant _ 

Control  boards  for  Tracy  switchyard.. 

Unit  substations  for  Tracy  switchyard 

Power  boards  for  Granby  pumping  plant 

Switchboards,  battery  charters,  and  transformers  for  Marys 
Lake  power  plant. 

Control  equipment  for  Marys  La&e  power  plant 

Construction  of  14.7  miles  of  Friant-Kern  Canal _. 

Construction  of  7,500-kya.  substation  at  Beulah 

Fixed  wheel  gate  at  Friant  Dam 


Construction  of  5  22-foot  diameter  penstocks  for  Davis  power 
plant. 

Construction  of  chute  and  siphon 

Construction  4  residences  and  garages 

4  tanks  for  Kortes  power  plant 

2  tanks  for  Tucson  substation. 

4  tanks' for  Anderson  Ranch  power  plant 

2  tanks  for  Grand  Coulee  power  plant 

Steel  towers  for  230-kilovolt  Davis-Parker  transmission  line 

Radial  gates  for  Davis  Dam 

Furnishing  breaker,  switches,  and  transformers,  Tucson  SUD- 

station. 
Construction  of  Hungry  Horse  Dam,  power  plant,  reads,  and 

parking  areas. 

Equipment  for  Lewiston  Orchards  water  treatment  plant 

Construction  of   Gering-Alliance  and   Cheyenne-Pine   Bluffs 

115-kilovolt  transmission  line. 
Construction  of  Unit  No.  1,  Coachella  distribution  system, 

Ail-American  Canal. 

3-84  inch  butterfly  valves  for  Estes  power  plant 

Construction  of  Wyoming  Canal,  station  1350+75  to  station 

1354+50,  and  Sheep  Camp  drain  into  Five  Mile  Creek. 

Construction  of  north  pavillion  lateral  system 

6  Radial  gate  frames  for  Main  Canal  headworks 


Construction  of  Oxford  Siphon,  station  1549+46.30,  Cambridge 
Canal,  Frenchman-Cambridge  unit. 

Construction  of  earthwork  and  structures,  Meeker  Canal  re- 
habilitation. Frenchman  Cambridge  Unit. 

Furnishing  aluminum  doors  and  windows  for  control  Bay-R, 
Grand  Coulee  power  plant. 

Structural  steel  roof  framing,  crane  girders  and  crane  rails  for 
Estes  power  plant. 

Embedded  metal  work  for  two  22-foot  by  19-foot  high-head 
radial  gates  for  Davis  Dam  project. 

50,000  barrels  Portland  cement  for  Coachella  Valley  distribution 
system. 

Four  residences  and  garages,  north  unit,  Main  Canal 

Asphalt  coated  welded  pipe  and  couplings 


Construction  of  outside  utilities  for  Government  Camp  at  Paonia 
Construction  of  sewerage  and  water-distribution  systems  for 

Heart  Butte  Government  camp. 
Construction  of  outside  utilities  and  erection  of  prefab.,  houses 

for  temporary  Government  housing,  Huron. 
Transformers,  circuit  breakers,' etc.  for  Lusk  substation 


Contractor's  name  and  address 


Delta-Star  Electric  Co.,  Chicago,  111 

General  Electric  Co.,  Denver,  Colo 

Westinghouse  Electric  Corp.,  Denver,  Colo 

Otis  Elevator  Co.,  St.  Louis,  Mo 

Westinghouse  Electric  Corp.,  Denver,  Colo... 

Allis-Chalmers  Mfs.  Co.,  Denver,  Colo 

Cutler-Hammer,  Inc.,  Milwaukee,  Wis 

Westinghouse  Electric  Corp.,  Denver,  Colo... 

Control  Corp.,  Minneapolis,  Minn 

Otto  B.  Ashbach  &  Sons,  Inc.  and  Steenberg 
Construction  Co.,  St.  Paul,  Minn. 

Elliott  Construction  Co.,  Omaha,  Nebr 

Goslin-Birmingham  Manufacturing  Co.,  Inc., 
Birmingham,  Ala. 

Southwest  Welding  and  Manufacturing  Co., 
Alhambra,  Calif. 

Poe  Brothers,  Clarkson,  Wash ...:._ 

H.  P.  Adams  Construction  Co.,  Yuma,  Ariz.. 

I  Berkeley  Steel  Construction  Co.,  Berkeley, 
Calif. 

Bethlehem   Pacific   Coast   Steel 'Corp.,   San 

Francisco,  Calif. 

Virginia  Bridge  Co.,  Denver,  Colo 

Pacific    Electric   Manufacturing    Corp.,    San 

Francisco,  Calif. 
The   General   Construction   Co.,   Shea   Co., 

Morrison- Knudsen  Co.,  Inc.,  Seattle,  Wash. 

Dorr  Co.,  Inc.,  New  York,  N.  Y 

Utilities  Construction  Co.,  Nashville,  Tenn.. 

American   Pipe  and   Construction   Co.,   Los 

Angeles,  Calif. 

Willamette  Iron  &  Steel  Co.,  Portland,  Oreg.. 
James  Trummel,  Nyssa,  Oreg- 


United  Engineers,  Inc.,  Ogden.  Utah 

Geo.  T.  Gerhardt  Co.,  Inc.,  San  Francisco, 

Calif. 
Rentier  Co.,  Inc.,  Grand  Island,  Nebr 

W.  A.  McNeel,  Hershey,  Nebr 

General  Bronze  Corp.,  Garden  City,  N.  Y.- 
Virginia Bridge  Co.,  Denver,  Colo 

Schmitt  Steel  Co.,  Portland,  Oreg.... 


Monolith  Portland  Cement  Co.,  Los  Angeles, 

Calif. 
R.  P.  Syverson,  Bend,  Oreg- 


Armco  Drainage  &  Metal  Products  Co.,  Inc., 

Portland.  Oreg. 

Landon  Construction  Co.,  Casper,  Wyo 
Tri-State  Excavating  Co.,  Fargo,  N.  Dak 

W.  E.  Bartholow  &  Son  Const.  Co.,  Huron, 

8.  Dak. 
General  Electric  Co.,  Denver,  Colo 


Contract 
amount 


$74, 673 
31,  204 

52.  683 
:ifl.  5K7 
82, 9.17 
49.411) 
10,581 
41,273 

13,  275 
4, 826,  543 

174.84S 
25,  725 

935,000 

16,  730 
51,462 

18,887 


470,941 

84.000 
20,888 

43,431,000 

14.600 
663.  252 

1,  593,  462 

111,834 
34, 9fi8 

219, 900 
11,521) 

119,393 
35,150 
21,940 
23,000 
10,240 

187,  500 

28.  340 
266,  88<i 

14,  872 
20,610 

14,  793 

17,771 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  During  June  and  July 


Project 


Boise,  Idaho 

Boulder  Canyon,  Ariz.-Nev 


Boulder   Conyon-All-American 

Canal,  Calif. 
Central  Valley,  Calif 


Colorado-Big  Thompson,  Colo. 


Columtiia  Basin,  Wash 


Davis  Dam,  Ariz 

Fort  Peck,  Mont 

Kenilrick,  Wyo -. 

Missouri  Basin,  Wyo. 


Description  of  Work  or  Material 


Construction  of  transmission  line  from  Anderson  Ranch 
Dam  to  Mountain  Home,  Idaho. 

Generators  for  units  A3  and  A4,  Hoover  power  plant. 

Power  transformers  for  units  A3  and  A4,  Hoover  power 
plant. 

Turbines  and  governors  for  units  A3  and  A4,  Hoover  power 
plant. 

Construction  of  concrete  pipelines  and  structures  for  unit 
No.  5  of  Coachella  Valley  distribution  system. 

Grading  and  paving  substation  area  and  construction  of 
railroad  spur  at  Elverta  substation. 

Construction  of  earthwork  lining,  and  structures  for  27  miles 
of  Friant-Kern  Canal,  near  Porterville,  Calif. 

Construction  of  earthwork  and  structures  for  about  15  miles 
of  Delta-Mendota  canal  near  Patterson,  Calif. 

Construction  of  earthwork,  lining,  and  structures  for  10 
miles  of  Horsetooth  Feeder  Canal,  including  a  diversion 
dam  on  the  Big  Thompson  River,  1  mile  of  tunnel,  12 
concrete  siphons,  1  steel  siphon,  and  other  structures, 
near  Loyeland,  Colo. 

Construction  of  earthwork  and  structures  for  15.3  miles  of 
the  west  canal  near  Ephrata,  Wash. 

Construction  of  earthwork  and  structures  for  approximately 
8.3  miles  of  Potholes  East  canal,  near  Mordcn,  \\  ash. 

Erection  of  river  gaging  station  and  cablcway  at  Davis 
Dam. 

Construction  of  and  furnishing  materials  for  2,000-kilovolt- 
ampere  substation  at  Savage,  Mont. 

Erecting  foundation  and  115-kilovolt  and  57-kilovolt  bus 
structures  for  Casi>er,  Wyo.,  substation. 

Construction  of  17  miles  of  69-kilovolt  wood-pole  transmis- 
sion line  from  Garland  to  Lovell,  Wyo 

Construction  of  40  miles  of  1 15-kilovolt  wood-pole  transmis- 
sion line  from  Lovell,  Wyo.  to  Yellowtail,  Mont. 


Project 


Missouri  Basin,  Wyo.. 
Missouri  Basin,  Kans. 


Missouri  Basin,  Nebr. 


Missouri  Basin,  Wyo 

Missouri  Basin,  Wyo.-Nebr. 
Missouri  Basin,  Nebr 


Missouri  Basin,  S.  Dak. 
Missouri  Basin,  Mont... 


Missouri  Basin,  Nebr.. 

Missouri  Basin,  Colo 

Missouri  Basin,  Nebr 

Paonia,  Colo 

Provo  River,  Utah 

Riverton,  Wyo 

San  I. ills,  Colo... 


Description  of  Work  or  Material 


Elevators  for  Kortes  Ham  and  power  plant. 

Construction  of  Cedar  Bluff  Dam. 

Construction  of  Bonny  earthfill  dam,  on  the  South  Fork  of 

the  Republican  River,  west  of  Hale1,  Colo. 
Construction  of  Superior-Courtland  diversion  dam,  a  300- 

foot-long  concrete  overflow  structure,  on  the  Republican 

River,  near  Guide  Rock,  Nebr. 
Constructing  and  furnishing  equipment  for  the  Pine  Blull's 

Wyo.,  6,000-kilovolt-ampere  substation. 
Construction  of  170  miles  of  115-kilovolt  wood-pole  trans- 
mission line  from  Casper,  Wyo.,  to  Gering,  Nebr. 
Constructing  and  furnishing  equipment  for  the  Alliance, 

Neb.,  10,000-kilovolt-ampere  substation. 
Construction  of  about  3  miles  of  access  road  to  Bixby  Dam . 
Construction  of  Canyon  Ferry  Dam  and  power  plant,  15 

miles  northeast  of  Helena,  Mont. 
Construction  of  telephone  system  from  Cambridge,  Nebr  , 

to  Medicine  Creek  dam  site. 
Constiuction  of  about  9  miles  of  access  road  at  Bonny  Dam, 

Yuma  County,  Colo. 

Furnishing  and  erecting  30  residences  at  Trenton  Govern- 
ment Camp. 
Construction  of  Spring  Creek  Dam,  an  earthflll  structure 

on  east  Muddy  Creek,  about  20  miles  from  Paonia,  Colo. 
Construction  of  about  1  mile  (if  69-inch  diameter  steel  or 

concrete  pipe  line  for  the  Big  Cottonwood  section  of  the 

Salt  Lake  aqueduct. 
Construction  of  earthwork  and  structures  for  portions  of 

Wyoming  Canal  and  Muddy  Ridge  Canal,  including 

Muddy  Ridge  Tunnol  and  1  lateral. 
Construction  of  Platoro  Dam,  an  earthfill  structure,  on  the 

Conejos  River  about  20  miles  northeast  of  Paonia. 
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Letters  to  the  Editor 


Undue  Credit  lo  Riter 

i  STATKS  DEPARTUKXT  or  THE  I  MKKI..K. 

r.rxEAt;  or   Kt.<  i  \MM  ON. 
BRA  M  II  OK  I'BO.IECT  Pl.ANM.N...   llYIH.lll.MiY  DIVISION. 

IHNVHI   KHKKM. 
li'nrrr,  Colo.,  April  12,  J9j8. 

•  TLKMEN:  I  feel  that  I  have  been  given  undue  credit  hy  having 
my  name  nhowii  u.s  joint  author  with  Mr.  K.  W.  l.am-  for  the  article 
i-ntllled  "The  Life  of  Hoover  Ham."  Mr.  Lane  in  cooperation  with 
Mr.  Whitney  Borland  of  this  oiiiee  prepared  the  material  which  wn> 
Used  (with  change*)  In  prewiring  the  published  article  After  the 
material  «as  prepared  Mr.  Madd.K-k  and  I  merely  reviewed  it  and 
made  H  few  suggestions  to  Mr.  Lune.  It  Heetiis  to  me,  In  fairne-« 
to  Mr.  norland,  that  he  should  be  given  credit  for  joint  authorship 
rather  than  me. 

Sincerely  your*. 

JOHN    II     limn. 
/.  Hydrology 


A  I   mill  iliiilm'  *  t  ,, i, inn-til 

I-  "   is..\  vj:,. 
Huron,  S.  Dak. 

I 'i  \K  Km  ion-  While  I  am  writing  this  letter  to  have  my  address  for 
tbe  KlA  i-hatuccd.  I  al-i  want  '••  <  ••nipliiiieiit  \ou  on  tin-  vi-ry  Due  pajn-r 
yon  nre  put  link-  <nn.  I  was  not  -.,  regular  render  of  the  l-'.n  v  until  1 

witl,  HP.  r.nre.iu  •(  Itii-liitiiallon  In  Si-|iti-ii.l.-r  I'.'l.;.  I, MI  |  ,.„,, 
now  xtale  that  It  Is  U  "ninsf  here  In  the  irrlicallon  Stales,  anil  tlint 
BOM  for  not  only  Iturenii  i-inplo.M •••«,  water  uwrs.  and  all  other  pe..p|.- 
Intinialely  ri.-.l  w  ill,  irriiMtion  ami  n-rluniatlon  pr-<l>|i  m-.  Inn  :il«o  for 
lh«-  majority  of  the  eiti/. 

Soutli  hakota  is  not  ...  ilellnliely  lied  to  Irrlicatlon.  with  res|»-.  I  to 
IMT  aicrteultiire.  im  in-ixt  of  the  oil  ,|,.,-  i,  > 

•  I  the  wcMtern  iNiiindary  line  of  South  I  >:ik..fa  i.  hut  the  Irrigation 
.ir,.|  re<-liimalii»i  works  proponed  for  that  Stale  .|..|lnitely  |mt  It  In  the 
l|>  ron.  erii.il  «itl,  ili.  «.•  niaT-. 

'  n  few  word.,  in  r.-nard  to  the  nrllele.  ilmi  n|i|»-:ir  from  time  t,, 

in  the   i:>  iiall"ii   n,:iiiei«   In   other  .out 

than   the   fnii.  ,    enjoy   them,   und    the   one   in    n,,. 
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Published    by    the    Bureau    of    Reclamation,    United 
Department  of  the  Interior,  Washing!! 
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granted  to  reproduce  articles  am 
photographs  (with  the  exception  of  llio- 
outside    sources)    which    appear    in    the    Rerlain. 
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SEDIMENT  SOLVERS;  Member*  of  the  I  .m.,1 
States  Navy  ready  lo  get  i.>  ih.  hoitom  of  the  *edi- 
menlation  problem  by  engaginc;  in  diving  opera- 

lion-    .il    I  ^k.'    Mrnil.        (>e<-    Life    of    Moo.,  i     DIIIII. 
Vi.ril  I  K  V  .,o.l  -  .......    io  -ol«i    Sill  Problem.  June 

I  H\.)  >lio»n  in  lln-  pholo.  prior  lo  lM-«iimiiii|[ 
operation*,  are  Icfl  lo  riitlil  V.  II.  "  Mihie"  Holm.  -. 
'  M  N  II.  I  .  "SHrdr"  Knud-oii.  I  .  M.  N.:  J.  l>. 
M.  "Pancho"  l-rlcln..  I  .  M.  N.  :  mid  (..  II.  '<  .n.ki," 
(.abagnnrii.  (  .  II.  M.  I  hi-  |ilioio  inken  by  \\  m  » 
Ru.M-ll.  K.  i;,...,  III.  on  M...  I.  I')  111. 


Left:  Arrow  points  to  close-up  of  jojoba 
berry  from  which  oil  is  extracted.  Below : 
The  jojoba,  a  potential  desert  crop  for 
irrigated  crops  deficient  in  water  supply. 
The  shrub  in  the  picture  is  approximately 
5  feet  high.  However,  many  jojobas 
grow  as  tall  as  10  feet.  They  have  a  gray- 
green  foliage  and  in  the  fall  of  the  year 
the  female  bushes  bear  a  crop  of  nutlike 
berries  from  which  oil  is  extracted. 


POTENTIAL  DESERT  CROP 

ou  r\alpn   \J.  KJaira,  Keclamation  C^conomist, 
f-^roject  [-^tanning,  f^koenix,  _Xrrtz.,  Ke^lon  3 


EDITOR'S  MOTE :  On  and  adjacent  to  most  irrigation  projects  are 
areas  either  permanently  or  temporarily  short  of  water  required  for 
full  crop  production.  Many  other  areas  are  in  a  similar  predicament. 
The  discovery,  the  testing,  and  the  pilot  crop  planting  of  new  crops, 
native  or  from  foreign  lands,  suitable  for  these  areas,  constitute  one 
of  the  great  and  promising  frontiers  in  the  further  development  of 
the  West.  Some  of  the  possible  crops  require  but  one  or  two  supple- 
mental irrigations  during  the  season.  The  initial  work  with  these 
new  crops  properly  belongs  to  the  United  States  Department  of  Agri- 
culture and  the  State  experiment  stations.  Pilot  crop  planting  well 
may  be  the  concern  of  industrial  firms  interested  in  special  crop 
products  which  may  be  produced. 

The  development  of  water-stretching  measures  such  as  that  accom- 
plished by  sprinkler  irrigation,  under  test  on  many  projects  by  the 
Bureau  of  Reclamation,  may  pave  the  way  for  a  new  future  for  lands 
which  otherwise  would  remain  desert.  Possibly  this  article  will  stim- 
ulate interest  in  a  new  frontier  of  the  West. 


JN  SOUTHERN  ARIZONA  where  there  seldom  is 
enough   water  to  go   around,   recent   research  has 
brought  to  light  a  new  plant  which  may  be  an  answer 
to  the  need  for  conserving  soil  moisture. 

Known  as  the  jojoba  (pronounced  ho-Ar>bay),  the  plant 
thrives  on  much  less  water  than  is  required  by  most  other 
crops.  The  jojoba  is  a  native  of  southern  Arizona  and  north- 
ern Sonora,  Mexico,  and  grows  between  the  altitudes  of  sea 
level  and  3,600  feet.  Botanically,  it  is  classified  as  Simmond- 

X'HI  /'linn V/.V/.S-. 


The  plant  is  striking  in  appearance,  growing  about  10 
feet  tall  in  the  more  favorable  locations.  It  has  gray -green, 
somewhat  leathery,  persistent  foliage  and  in  the  fall  of  the 
year  the  female  bushes  bear  a  crop  of  brown  nutlike  berries. 
These  berries  contain  about  50  percent  of  a  readily  extract- 
able  oily  liquid.  The  residue  after  extraction  of  the  oil  is 
nutritious,  being  similar  to  cottonseed  meal. 

Primitive  Indian  tribes  used  the  berries  as  food  after  roast- 
ing them  to  destroy  the  tannins  that  give  the  unroasted  berry 
a  bitter  taste. 

After  the  Spanish  conquest  and  settlement,  jojoba  berries 
became  an  article  of  trade.  The  Spanish  Dons  found  that 
the  oil  from  these  berries  made  an  ideal  hair  dressing  for 
their  beards  and  mustaches,  and  they  were  the  first  jojoba 
oil  extractors. 

About  1929  Fred  Gibson  of  the  Boyce  Thompson  Arbore- 
tum at  Superior,  Ariz.,  and  the  author,  ground  up  a  few 
pounds  of  these  berries  and  extracted  the  oil.  This  small 
sample  of  oil  was  sent  to  the  University  of  Arizona  for  analy- 
sis and  testing  for  possible  uses.  The  sample  was  the  fore- 
runner of  hundreds  of  samples  that  were  later  sent  to  public 
and  private  institutions  and  individuals  for  study. 

The  more  intensive  the  studies  became,  the  more  valuable 
the  product  appeared,  and  numerous  patents  now  have  been 
issued  to  individuals  and  corporations  on  processes  and  prod- 
ucts of  the  mustache  wax. 
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Hriefly.  this  research  showed  that  the  oily  extract  of  the 

jojolm  -ecd  is  u  liqui<l  wax.  It  is  stable  and.  therefore,  will 
nut  become  ram-id :  it  is  odorless  and  will  remain  so.  Oddly 
enough,  the  wax  is  indine-tihle  in  the  human  alimentary 
Iran.  The  wax  will  unite  with  sulphur  to  produce  an  inter- 
mediary of  many  u-c-.  It  will  hydrogenate  to  produce  a 
wax  product  that  i>  exceeded  in  hardness  only  by  the  hardest 
natural  wax.  carnaiilia.  and  it  can  he  u>ed  for  almost  all 
pnr|M>ses  for  which  carnauha  is  used  or  needed.  It  or  its 
intermediate  products  can  he  added  to  other  product.-  to 
improve  their  desirable  qualitie-. 

A  patent  was  granted  to  an  oil  company  for  the  product 
made  by  adding  a  small  amount  of  -ulfonated  jojoba  wax 
to  high  piv— lire  gear  lubricant.  This  improved  grca-c  -u-- 
I ained  the  highc-t  prcs-urc  recordable  on  the  S.  A.  E. 
iSocictv  of  Automotive  Engineers)  pre--ure  lubricant  te-i 

ing  machine.     The   paint    and    varnish    industry,   the    f I 

indii-tiv  i  rcdncini:  diet-i.  and  many  other-  have  taken  the 
jojoba  mil  to  their  research  laboratories  with  gratifying  rc- 
-nlis.  The  "catch"  is  that  they  cannot  obtain  the  berrie- 
in  -uflicietit  quantities  to  put  their  new  or  improved  products 
on  the  market. 

To  date  the  only  jojoba  berric-  that  reach  the  trade  are 
tho-c  that  are  collected  from  the  wild  plants.  The  Apache 
Indians  of  Arizona.  I  he  Papago  and  Vaqui  of  Sonora.  collect 
a  -mall  tonnage  each  y«ar  for  the  market,  but  the  demand, 
for  research  purposes  alone,  far  exceeds  the  supply  even  at 
the  current  price  of  I'd  cent-  per  pound  to  the  picker-. 

The  solution  In  tliN  problem  lies  in  the  establishment  of 
the  plant  under  cultivation.  Plantings  would  contain  about 
l.-JiMi  plan)-  per  acre  which  field  tc-t-  indicate  would  yield 
about  !.•_'<>  >  pound-  of  fruit.  At  the  current  price  of  l_'n 
cent-  |«-r  pound  they  would  give  a  return  on  the  investment 
exceed  ing  that  obtained  from  citrus  or  cotton  «(  their  pie-en! 
price*. 

It  plantings  have  been  made,  the  oldc-i  at  h'm-r-idc. 
Calif.  Limited  experience  -how-  that  Ix-t  n-ull-  have  h-rn 
obtained  by  planting  the  bu-he-  in  -olid  hedge  row-  with 
the  rows  about  !•_'  feet  apart.  However,  plant  inir-  to  date 
ran  be  nm-idered  only  a-  ptv  cx|N-riniental.  ( 'ommercial 
production  economic-,  market  millet-,  long  time  price  po--j 
hilitifs  and  other  factor-  are  obscure,  and  no  land  ha-  yet 
IHI-H  taken  out  of  higher  uater  requirement  crop-  for  planting 
to  jojolm. 

U'  ,ter    requirement-    are    iinu-iially    low.      r'rom     I     to    •_' 
feet    per   \car  applied    in   good    irrigation-   during  the 


Left  to  1 1 _ 1 1 1 :  .1 1 > 1 1 id. i 
mil-  .ill'-i  Inillin-:: 
jojoba  mi-. 1 1 ;  jojobn 
wax ;  jojoba  wax 
united  with  -ulplmr: 
and 
jojoba. 


A*  ln-ioi  i  Ij.i-  it,  ilii- 
i»  the  way  the  jojoba 
bran's  u»rf ulnrxs  was 
first  discovered  by 
tlu*  \thitr  in. LI. 
Drawing  by  Shirley 
+ 


growing  season  are  ample  to  produce  a  heavy  crop.  Experi- 
ence also  shows  that  better  results  are.  obtained  if  the  seed 
for  the  planting  comes  from  a  more  severe  climate  than  the 
one  in  which  the  plantation  is  located.  Only  one  insect  pe-i 
is  known  to  affect  the  crop  —  it  is  a  micro-lepidoptcra  that 
l'eei|-on  I  lie  newly  fertili/.ed  -eed.  However,  this  pest  >ecms 
to  lie  confined  to  elevation  exceeding  ii.."><  Ml  feel. 

Yes.  the  jojoba  may  oiler  new  hope  to  southern  Ari/.oiia 
which  for  the  past  several  year-  has  Keen  turning  land  back 
to  the  desert  as  there  is  not  enough  water  logo  around.  KM- 

Letter-    lO   the    Editor   (Conlinu»<*/romp««»»n<ror«-) 

February  issue,  ••|ni]iressiiins  of  China,"  by  Cnnstaiitlii  I'.  <  'riMopoillos 
was  iini  iinly  very  interest  in-.:  iinil  renilnlile.  but  I  think  his  ••iliinkinc 
mill  iiliilnsiiphy"  tire  must  worthy  tinil  shnulil  hi-  sjn-e:nl  :irinitiil  Ilie 
world,  mill  |ir:icliceil.  I  would  like  Ms  address  so  that  I  iniKht  »ri1r 
him. 

TIiankiiiK  you  very  iiiueh,  I  am 
Sincerely  yours, 

HA!  I'll     I! 


r  Many  thanks  to  writer  ("Ari/ona  —  (Jreat  (  )utdoor  (Jreen- 
hoii-e"  October  \'.>\~  Kn  i  \M\riox  Eit.v)  and  reader 
.Johnston.  For  the  Item-lit  of  many  other  readers  who  were 
impressed  with  Dr.  (  'hri>topoulo-'  articles,  his  address  is: 
Dr.  Coiistantin  Chri-to|>oulos.  sn  Pipimm.  Athens.  Greece. 
A  id  enl  letter  from  him  indicated  that  he  would  greatly  ap 
preciate  hearing  from  hi-  friends.  —  Ed. 

Kloody  But  I  n  b.n.  cil 

Tut*  LAKE.  CAI.lniRMA. 

January  17,  19)8. 

O«AR  KniTWt:  I  «i-h  to  mnko  n  oornvtion  on  your  January  t!Ms 
of  the  HKCI  \\iMiiis  !••,!!  \  niiiKii/.lnr.     On  I  In-  luirk  i-ovi-r  (outKidei  >oii 
have   printed    two    picture*   of   n    well  -known    landmark    "f    'his  com- 
nniniu       Hue.  nn  eiirly  plrtiin-  of  Ihe   lakr  as  It   a|i|x-aro<l  on  June  !). 
f.Mfi.  ilu-  other,  taken  i|ulle  nis-nlly.     Tlie  pleturrx  were  flnr  but   thr 
Informnllon   mlslenditiK.      You    refern-d    to   tin-   liM'ntlon   n*  Tulelake. 
<  irec..  this  In  wronu.  Tiili-hiko  \»  In  California,  wmie  rt  milos.     Tho  loca- 
tion of  tliiiw>  ph-turi-  i-  -  ......  •  II  mill-*  notllli  of  Hie  (Ireton  Ixirdcr. 

.  j..u    i.-ferre«l   In  the  landmark   In    Ihe  background   a* 
(Mnrr  Irllrrt  nn  p*tr  Iff) 


122 


I  in   RECLAMATION  ERA 


194 


The  spillways  of  the  Roosevelt  Dam  on  the  Salt  River  in  Arizona  roared  with  the  overflow  in  the  spring  of  1941,  before  the  Southwest  had  to 
fare  a  water  shortage.     The  same  dam  at  right,  in  the  fall  of  1946,  shows  the  tremendous  difference  in  the  water  supply  available  to  the  Phoenix 

area's  irrigation  system. 


ARE  WE  SHORT  OF  WATER?  (Part  one) 


By  LESTER  VELIE 


Reprinted  from  the  May  15,  1948, 
issue  of  COLLIER'S  through  the 
courtesy  of  the  editors  and  the 
special  permission  of  the  author, 
Associate  Editor  Lester  Velie. 


The  water  shortage  is  spreading  like  a  creeping  paralysis.  We  are 
using  up  our  underground  supply  faster  than  nature  can  replenish 
it.  The  Middle  West  and  industrial  East  are  feeling  the  pinch 
but  in  the  semiarid  Southwest  the  trouble  is  coming  to  a  head. 


RICHARD  HAMAN,  A  RANCHER,  walked  out  of 
the  Nevada  State  engineer's  office  recently  with  a  legal 
claim  to  "full  possession  and  rights  thereof''  of  water 
in  the  clouds  over  his  ranch.  Moisture  is  scarce  and  he  in- 
tends to  milk  die  clouds  whenever  they  appear,  by  dropping 
ice  pellets  into  them,  and  he  wants  no  ornery  neighbor  miles 
down  the  road  getting  possessive  with  the  Hainan  air  lake. 

At  Los  Angeles,  County  Supervisor  Raymond  V.  Darby 
asks  the  California  legislature  to  put  up  $1,000,000  for  ideas 
on  how  to  get  sweet  water  from  the  sea,  cheap.  The  legisla- 
lure  appropriates  no  money,  but  ideas  pour  in  from  drought- 
conscious  citizens  anyway.  One  of  them  :  Hoist  the  Palomar 
Observatory's  $6,000,000  Big  Eye  out  over  the  Pacific  and 
harness  the  sun's  rays  for  the  heating  and  distillation  of 
ocean  water. 

These  characteristic  American  shenanigans  provide  the 
lighter  side  to  a  grim  predicament.  Large  chunks  of  our 
country  are  running  out  of  water.  Drought  is  creating  havoc 
in  the  Southwest.  But  drought  is  only  partly  to  blame. 

At  Sacramento,  Calif.,  a  newspaper  puts  a  black  border 


on  its  weather  news,  in  mourning  over  the  situation.  The 
item  says,  "No  rain  for  4%2  days.  No  rain  today  or  tomorrow/' 

Townsfolk  in  Santa  Barbara,  forced  to  ration  water,  re- 
name their  city  Sahara  Barbara.  The  well-to-do  import 
water  by  tank  truck  to  save  their  lawns,  and  pay  $40  per  2- 
hour  wetting.  A  committee  of  vigilantes  checks  water  meters 
for  water  hogging. 

In  California's  fruitful  Central  Valley  dairy  farmers 
slaughter  their  cows,  and  cattlemen  send  steers  out  of  the 
State  by  the  thousand.  No  pasture.  Beekeepers  ship  out 
their  bees.  No  flowers. 

But  drought,  even  as  war  and  pestilence,  must  pass.  The 
kind  of  water  shortage  many  communities  face  has  nothing 
to  do  with  drought.  Far  from  passing,  the  shortage  is,  as  one 
alarmed  geologist  described  it,  "spreading  like  a  creeping 
paralysis."  We  are  using  up  our  underground  water  faster 
than  nature  can  replenish  it.  Stored  by  years  of  rainfall  it 
has  become  in  some  areas  an  exhausted  resource.  Chalk  it 
up  to  overpumping.  We  are  also  running  out  of  surface 
water — our  rivers  and  lakes.  Blame  overpopulation. 
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In  the  Southwest  .-nine  expert-  arc  already  reckoning  the 
ilav  when  the  last  newcomer  will  cross  the  Rookies  heading 
wc-t.  l>ccan-e  there  will  no  longer  be  enough  water  for  all. 
Some  engineers  in  Los  Angeles  have  even  >ei  the  dead  line — 
I'."'--.  Tlii.-  is  nuiy  •_'"  \car-  away. 

"A-  cities  count  time."  one  engineer  saiil.  "that's  practi- 
rally  ti  morrow." 

In  Arizona,  and  in  California's  Imperial  Valley,  the  dead 
line  has  arrived. 

Confronted  with  this  nightmare  of  failing  water  Califor- 
nia and  Arizona  are  waging  their  own  cold  war  over  the 
Southwest'-  la-t  l>ig  water  hole,  the  Colorado  River. 

Surprised  that  water  can  be  an  exhausted  resource?  You 
shouldn't  be.  In  the  Texas  Panhandle,  as  in  California  and 
Arizona,  in  the  Dakota  plains,  and  even  in  six -h  ea-tern  eom- 
munitic-  as  Cincinnati.  Louisville,  and  Brooklyn,  men  un- 
learning a  soln-ring  lesion.  Like  oil  and  coal  you  can  take 
water  out  of  the  ground  faster  than  nature  can  put  it  back. 

At  Phoenix  and  Tucson  in  Arizona,  and  the  irrigated  lands, 
around  and  about,  men  don't  talk  about  war  with  Russia  or 
the  coming  lYe-idential  election.  They've  something  more 
urgent  i>n  their  minds — vanishing  water.  Irrigation  is  to 
dry  Arizona's  economy  what  lifeblood  is  to  a  human  being. 
Two-thirds  of  this  lifeblood  comes  from  below  the  ground 
and  a  third  from  rains  and  rivers.  So  swiftly  is  Arizona's 
underground  supply  l>eing  drained  away  in  some  places 
by  overpumping  that  A.N.  Sayre,  the  Government's  top  ex- 
pert in  this  field,  -ays  the  State's  plight  will  be  desperate  un- 
Ic--  remedial  measures  are  taken  immediately.  S.  F.  Turner, 
I'nited  State- engineer  at  Tucson,  said  :  "The  situation  is  so 
critical  it  can  no  longer  be  solved  solely  by  drilling  new 
wells." 

No  wonder.  In  the  Kloy  area  of  Arizona's  Pinal  Count  \. 
water  is  being  mined  11  time-  fa-ter  than  it  can.  naturally, 
U-  put  back.  In  Maricopa  County  it  i-  ln-ing  taken  out  18 
time- a-  fa-t.and  for  Arizona,  as  a  whole,  t  wice  a-  fast.  The 
re-ult.  (io\ernmcnl  geologists  found  in  sf)Uthern  Arizona,  has 
la-en  that  in  -everal  area-  water  ]e\cl-  have  dropped  •'••"•  feet 
in  <\  years. 

The  water  table  is  not  getting  a  chance  to  come  back.  A.-s 
farm  produce  continue-  in  bring  premium  prices.  Arizona 
farmer-  ;_'cl  more  land  under  irrigation  and  dig  more  wells. 
Some  land  ha-  already  returned  to  desert  l>ecau-e  of  lack  of 
water.  Three  hundred  and  fifty  (hou-and  acres,  or  about  a 
third  of  all  that  State'-  arable  land,  face  the  same  fate. 

Said  a  frightened  Arizonan: 

"Vide.—  the  Stale  lind-  new  water  -oime-.  we  won't  only  be 
shipping  out  Itces  and  cuttle  like  California.  We'll  IH-  ship- 
ping out  people." 

Arizona's  CUM-  is  not  unique. 

In  (he   Panhandle'-   high   plain-  area,  at   Lubl>ock.  T.  \  . 
fanner*  swam | x-d  local  merchant-  this  -pring  with  demands 
for  pumps,  gobbling  them  up  at  the  rate  of  :•»  a  day.     It 
alx.nt  ^;.7<N»  to  dig  a  well  in  the  outlying  dry  country,  but 
with  wheat  bringing  more  than  *•_'  a  bu-hel  farmers  figured 
it  was  worth  it.    The  result  wan  that  where  only  1.1<NI  well- 
t  aj-pcd  the  underground  p«ml-  of  tin-  Panhandle  in  the  1'.' 
7,200  drain  it  now. 

Yes*,  drain.  Every  year  nature  recharge-,  or  -lor-'-. 
enough  water  in  the  area  to  ,o\er  .VUNNI  acre-  with  a  fo«>t 


of  water  (50,000  acre-feet).  Hut  last  year  alone  Panhandle 
farmer-  withdrew  750,000  acre- feet.  That's  \'>  times  as 
much  as  nature  could  put  in!  Down  and  down  goes  the 
water,  and  deeper  and  deeper  go  the  wells.  In  11  years,  ovcr- 
pumpinir  has  lowered  the  water  table  in  feet. 

Some  Texans  have  learned  what  prodigality  of  this  sort 
lead-  to.  When  ground  water  gave  mil  at  A-permont.  an 
oil  town  100  miles  west  of  Fort  Worth,  a  barrel  of  good 
drinking  water  brought  in  from  neighboring  towns  could 
fetcli  more  than  a  barrel  of  oil. 

Other  Americans  are  learning  to  import  water,  too  .  .  . 

(To  bf  concluded  next  month) 


More     Letter*   (Continued  from  p.  Itt) 

Point."     This  is  also  wrong,  llio  name  of  this  hill  is  'The  IVninsuhi" 
and  is  so  called  by  the  people  of  this  community,  the  local  news|iaiK>rs. 
nnd  reclamation  maps. 
Yours  truly, 

BII.I.  JONES, 
Senior,  7  nil  l<ik<    Hii/h   NC/IOO/. 

'To  alert  liigh  school  student  Jones,  reluctant  praise.  A  re- 
grettable error,  indeed,  placing  Tulelake  in  Oregon  instead 
of  California.  Klamath  project,  in  which  is  located  the  Tule 
Lake  (two  words,  mind  you,  to  make  it  more  complicated) 
division,  crosses  the  border — but  the  Klamath  peninsula, 
well  known  landmark,  is  about  8.5  airline  miles  inside  the 
( 'alifornia  border.  Bloody  Point,  referred  to  in  the  caption. 
is  the  black  jut  of  land  in  the  bottom  photo  which  can  be 
barely  discerned  in  the  top  photo  due  to  the  improvement  of 
the  land.  Our  experts  say,  "Ah  erosion,  ah,  Soil  Conserva- 
tion Service  .  .  ." — Ed. 

Advice  to  the  Land  Lorn 

8026  LAMBERT  AVKM  i 

DETROIT  13.  MICH., 

February  /,  1948. 

I  'i  AR  Km  in  : :  I  should  like  to  have  you  discuss  in  an  early  issue  the 
following  problem.  How  can  a  city  bred  fellow  start  :i  career  on  the 
In nd V  All  of  my  life  I  hnve  wanted  to  get  out  of  the  city,  Living  in  :i 
Metropolitan  urea.  I  have  had  little  access  to  rural  life.  I  can't  even 
lieL'in  to  meet  the  requirements  for  obtaining  reclaimed  land,  i .  >•  .  I 
have  had  no  experience  in  agricultural  work.  Although  I  have  had 
college  training.  I  did  not  study  any  agricultural  science-.  My  soul 
craves  the  life  I  have  never  known.  My  health  is  excellent.  Plra.-e 
tell  me  the  most  logical  step  to  take! 
Very  truly  yours, 

UK  HARD  I.M-V 

11  We  understand  and  sympathize  with  Reader  Li  pa  in  his 
desire  to  own  a  farm  of  his  own.  a  natural  and  deep-Mated 
desire  of  many  jH-ople.  However,  as  he  points  out.  he  is  not 
now  eligible  for  participation  in  the  Bureau  of  Reclamat ion's 
settlement  program  due  to  his  total  lack  of  farming  exjK-ri- 
i  ncc.  Irrigation  farming,  lieing  a  specialized  type  of  agri- 
culture, requires  a  background  of  experience  and  knowledge 
if  a  fanner  is  to  make  a  living.  This  has  U-en  pni\,-d  b\ 
scicntfic  studies  of  those  who  have  worked  and  lived  on  irriga- 
I  ion  farm-  and  the  -tandards  which  are  maintained  for  quali- 
fying for  a  public  land  opening  are  for  the  protection  of  the 
potential  reclamation  farmer  as  well  as  for  the  protection  of 
the  investment  of  the  1'nilcd  Stale-  Covernmeiit  in  the  recla- 
laalion  program  which  makes  possible  the  opening  of  re- 
claimed hinds.  We  know  of  no  substitute  for  farm  exix-ri- 
enceoi  her  than  actual  work  on  a  farm.  Manx  young  men  have 
sought  and  obtained  employment  on  farms  to  gain -uch  experi- 
ence, while  they  saved  anil  planned  for  a  farm  of  their  own. 
Other-  have  worked  during  their  vacations,  particularly  col 
l-ge  -indents,  who  added  to  their  inc.  well  a-  their 

knowledge  of  aL'ricullure  in  this  manner.  However.  Reader 
Lipa'-  problem  is  ivallv  outside  the  province  of  the  Bureau  of 
Reclamation  and  we  referred  hi-  communicat  ion  to  I  he  1'mted 
Slate-  Department  of  Agriculture  for  more  detailed  informa- 
tion.— Ed. 


I  in    lit  i  i  \\I\TION  KRA 


NIOBRARA-the  "Forgotten    River" 


by  CLYDE  E.   BURDICK,  Area  Engineer, 
Ainsworth,  Nebr.,  Region  VII 

C7HE  NIOBRARA  RIVER  has  often  been  referred 

^1    to  as  the  forgotten  river  in  Nebraska.     It  extends 

from    Niobrara,   Nebr.,    to   Lusk,   Wyo.,    and    flows 

through  much  of  the  sand-hills  region  nationally  famous 

for  its  production  of  beef  cattle. 

Development  of  water  —  the  State's  greatest  resource  —  in 
this  area  has  lagged  behind  that  of  other  basins  in  the  State 
for  various  reasons.  Historical  records  indicate  that  per- 
haps the  first  white  men  in  this  basin  arrived  about  1780, 
ami  traded  with  the  Ponca  Indians  near  the  confluence  of 
the  Niobrara  and  Missouri  Rivers.  Sheldon's  History  of 
Nebraska  speaks  of  a  James  Mackey,  who  reached  the  re- 
gion of  the  sand-hill  lakes  in  Cherry  County  in  1795-96,  and 
continued  north  to  the  Niobrara  River,  which  he  followed 
down  to  the  place  where  it  joins  the  Missouri  River.  Mackey 
made  a  map  of  the  area  he  had  explored,  which  was  pub- 
lished in  Paris  in  1802.  On  this  map,  in  the  vicinity  of  Long 
Pine  Creek,  is  this  inscription  :  Mountains  of  sand,  underlain 
l,i/  xulilrrranean  and  invisible  streams  in  the  midst  of  which 
is  a  great  canyon  250  feet  across  and  150  feet  deep  formed 
IK/  the  washing  of  the  mountains. 

These  early  explorers  were  followed  by  men  in  search  of 
new  homes,  who  lived  by  hunting  and  trapping  wild  animals 
for  food  and  furs.  These  were  taken  back  to  the  settlements 
and  traded,  bringing  good  profits  to  the  hunters.  It  took 
only  a  few  years  of  systematic  hunting  to  kill  off  the  immense 
herds  of  buffalo,  destroying  the  major  food  supply  of  the 
Indians,  but  making  way  for  the  large  herds  of  cattle  that 
were  to  come  with  the  settlement  of  the  country. 

After  the  War  between  the  States,  herds  of  Longhorns 
came  from  Texas,  traveling  over  the  Chisholm  trail,  and 
other  routes  to  a  new  range,  which  has  been  described  as  a 
great  expanse  of  prairie,  slightly  rotting,  spread  out  on  every 
as  far  as  the  eye  could  reach,  most  of  it  covered  with  a 
of  grass.  Here  and  there  were  streams  which 
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Photo  by  R.  A.  Kneeshaw,  region  VII. 


were  hidden  in  canyons  or  ravines  where  trees  and  shrubs 
were  found,  but  until  the  edge  of  the  canyon  was  reached, 
the  entire  country  appeared  to  be  a  "Sea  of  Grass."  Here  the 
cattleman  was  King.  Eventually  the  sand  hills  were  opened 
for  homesteading,  and  a  claim  shanty  or  soddy  appeared  on 
almost  every  square  mile  of  the  sand  hills,  but  much  of  the 
land  was  of  very  little  value  except  for  grazing,  and  cattle- 
raising  remained  the  major  industry  within  the  sand  hills 
as  it  is  today. 

In  the  1870's  the  Fremont,  Elkhorn  &  Missouri  Valley 
Railroad  began  building  westward  and  large  companies 
of  settlers  soon  came  to  the  eastern  part  of  the  basin,  where 
land  suitable  for  farming  was  available.  This  immigra- 
tion continued  throughout  the  1880's  until  there  was  a 
claim  shanty  on  almost  every  160  acres  of  tillable  land 
within  the  Basin.  Rainfall  was  sufficient  for  a  few  short 
years,  then  in  1893,  1894,  and  1895,  drought  came  to  Ne- 
braska. Corn  and  small  grain  did  well  until  July,  then 
burned  up.  People  left  the  basin  by  wagon  loads.  A  good 
cow  wouldn't  bring  $15,  and  shoats  sold  for  50  cents  to  $1. 
Not  a  great  deal  of  stock  was  lost  due  to  the  droughts,  as 
there  had  been  moisture  in  the  spring,  and  hay  could  be 
found  in  the  sand-hill  valleys,  but  the  settlers  endured  many 
hardships. 

In  time,  those  who  stayed  were  glad  they  had  done  so. 
As  normal  rainfall  conditions  returned,  the  labor  of  the 
farmer  was  rewarded  by  fair  crops.  Very  slowly  prosperity 
returned,  but  only  through  the  strictest  economy  and  most 
diligent  labor  were  the  debt-ridden  people  able  to  meet  their 
obligations. 

The  railroad  was  completed  and  highways  were  built 
affording  transportation  for  crops  and  livestock  to  their 
markets. 

Farming  became  a  general  practice  on  the  tillable  lands 
north  of  the  sand  hills,  and  farmers,  remembering  the 
drought  years  of  the  1890's,  and  the  prolonged  dry  periods 
that  occur  almost  annually  during  July  and  August,  rec- 

125 


oir  nixed  tin-  need  for  irrigation.  Many  small  irrigation  and 
jM>\v«-r  project-  were  developed.  Inn  most  were  abandoned 
after  a  few  years  of  operation  liccan-e  of  faulty  const  ruc- 
tion.  hijrh  operational  cost-,  or  oilier  rea-on-.  Water  rights 
VMM.-  granted  and.  even  tlioii^li  some  of  tlie  project-  have 
U-eii  abandoned  for  years,  their  water  rights  still  appeal'  in 
the  record-. 

The  Mir.-iL'e  Flats  project  in  western  Nebraska  was  built 
I iv  a  yroup  of  farmer-  in  the  IS'.M'S.  lint  was  abandoned 
after  a  few  year-  when  their  wooden  canal  structures  were 
lo-i  by  lire  and  windstorm,  leaving  the  farmers  unable  to 
finance  reconstruction.  Another  project  was  started  to  irri- 
iratc  land  in  the  vicinity  of  Johnstown  and  Aiiisworth.  but 
coii-inictioii  was  never  completed  because  of  financial  diffi- 
culties. These  pioneers  recognized  the  need  for  water  to 
produce  };ood  crops,  but  were  limited  by  their  inability  to 
rai-e  funds.  In  addition,  their  projects  were  designed  from 
-ometime-  inadequate  survey-.  No  historicnl  records  of 
stream  How  or  weather  were  available:  topographic  map- 
did  not  exist.  Soil  surveys  of  those  areas  had  not  yet  been 
made,  and  they  did  not  have  the  lienefit  of  the  irrigation 
experience  we  have  today. 

In  l!»|0.  the  Bureau  of  Reclamation  was  authorized  to 
cc.n-truct  the  Mirage  Flats  project  to  irrigate  about  l.'UKX) 
acre-  -mill)  of  May  Springs.  That  project  is  now  completed 
and  is  in  operation.  In  1!»4<;.  the  Bureau  was  directed  to 
make  a  comprehensive  investigation  of  the  entire  Niobrara 
Ba-in  to  determine  the  possibilities  of  irrigation,  power. 
Hood  control  and  other  related  feature-. 

The  liist  step  in  this  investigation  was  to  make  an  inven- 
tory of.  the  potential  projects  within  the  Basin,  assembling 
whatever  data  were  immediately  available  to  determine  the 
fea-ibiliiy  of  further  detailed  studies. 

Soil  -urvey  maps  of  most  of  the  basin,  and  weather  reports 
v. en-    available.     There    were    no    topographic    maps,    and 
!•••  ..ids  of  stream  Hows  were  limited  to  miscellaneous  read 
in::-  on  tributaries  and  report-  of  a   few  recording  stations 
maintained   for  short   |ieriods  on  the  main  stream. 

(ieoloirical  survey  maps  were  limited,  secondary  road-  w.-iv 
few.  and  at  times  the  surveyors  would  have  welcomed  the  u-e 
of  the  map  made  by  Mr.  Mai-key  back  in  17'.».">.  However,  ad- 


ditional information  has  been  collected  and  a  plan  for  thfi 
development  of  the  potential  projects  is  heiiiiinin<r  to  unfold. 
Preliminary  appraisal  or  inventory  of  projects  indicated 
that  there  are  about  llo.nuu  acres  of  land  where  soil  topo^ 
raphy.  and  drainage  characteristics  appeared  to  be  favorable' 
to  irrigation  ami  seemed  worthy  of  further  detailed  -Indie-. 
These  are  scattered  area-  and  are  mostly  table  lands  which, 
in  most  ca-es.  lie  hijjh  ah:ive  the  Niobrara  River  and  are  bor- 
dered on  one  side  by  the  sand  hills. 

From  we-t  to  east,  the  projects  under  consideration  are  I 

Yaca  Flats, SOUth of  (iordon.  Nebr..  Boilinjr  Springs,  south  of 
Cody.  Nebr..  the  Aiiisworth  table  between  Johnstown  and 
Lou;;  Pine.  Nebr..  the  O'Neill  table  extending  from  near  At- 
kinson to  O'Neill.  Nebr..  and  scattered  small  areas  alonjr  the 
Kaya  Pa  ha  and  Yerdijrre  Rivers,  and  the  Sprin«rview  tab!,- 
near  the  town  of  Sprin^view.  Nebr. 

The  Aiiisworth  and  O'Neill  areas  are  the  largest  area-  of 
potentially  irritable  land  within  the  basin,  with  approxi- 
mately 4:>.i>(Hi  acres  at  Aiiisworth  and  C.7.t"M)  at  O'Neill. 
Plans  for  the  development  of  these  area-  call  for  the  const  ruc- 
tion of  a  dam  on  the  Snake  River  southwest  of  Valentine, 
which  will  divert  water  to  a  canal  system  through  natural 
valleys  to  a  point  southwest  of  Johnstown,  where  a  second 
dam  would  provide  storage  and  regulations  for  the  Aiiis- 
worth service  area.  Dams  on  Plum  and  Pine  Creeks  would 
capture  the  return  flow,  canal  losses,  and  any  water  surplus 
to  the  needs  of  the  Aiiisworth  area,  and  hold  it  for  use  on  the 
O'Neill  area.  Preliminary  studies  indicate  that  the  water 
-upply  available  for  these  two  areas  is  approximately  .".IHI.IMHI 
acre-feet  per  year.  This  does  not  include  ground  water  sup- 
ply which  may  lie  used  to  develop  a  portion  of  the  areas, 
but  for  which  sullicient  information  is  not  available  at  this 
time  to  estimate  the  amount  that  may  l>e  available. 

Tentative  plans  for  development  of  the  smaller  area- 
call  for  dams  on  tributaries  of  the  Niobrara  with  short  sup- 
ply canals  or  pumpin<r  from  the  stream-.  Definite  plans 
for  these  developments  require  further  study  of  water  sup- 
ply, lands  and  en<rineerm<r  works.  Small  areas  now  under 
irrigation  in  the  Niobrara  Basin  furnish  ample  proof  of 
the  feasibility  of  irrigation:  lands  that  product ly  fail- 
crops  at  the  IM-SI.  depending  upon  normal  rainfall,  produce 
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First  Water  Reaches  Columbia  Basin  Project 


Left:  Residents  of  Pasco  and  Pacific  Northwest  cities  greet  arrival  of  first  water  on  Pasco  unit  of  million-acre  Columbia  Basin  project.     Right: 

Three  generations  of  the  (.ilium  family  are  represented  as  the  grandfather  (William)   right  background,  and  his  son  (O.  C.),  at  left,  handle 

the  first  irrigation  water  to  reach  their  privately  owned  Pasco  lands,  while  3-year-old  Billy  learns  how  it  is  done. 


by  GENE  NICOLAI,  Coulee  Dam,  Wash.,  Region  I 

In  1904,  a  virtually  new  organization  then  known  as  the 
United  States  Reclamation  Service,  made  its  first  investiga- 
tions of  the  possibilities  of  irrigating  the  Columbia  Basin 
of  eastern  Washington  with  waters  of  the  Columbia  River. 

On  the  morning  of  May  15.  1948,  or  just  44  years  later, 
the  vision  of  seeing  the  first  Bureau  of  Reclamation  water 
flowing  to  the  dry  lands  in  the  Columbia  Basin  project 
became  a  reality. 

The  scene  was  near  the  banks  of  the  mighty  Columbia, 
about  15  miles  northwest  of  the  city  of  Pasco.  and  there 
was  tightness  in  many  a  throat  as  a  pump  powered  by  Grand 
Coulee  Dam  electricity  began  pushing  Columbia  River  water 
through  a  glistening  discharge  pipe,  over  a  hill,  and  into 
the  main  lateral  serving  the  5,550-acre  Pasco  unit. 

Men,  women,  children  pushed  anxiously  to  the  canal's  edge 
to  get  a  first  glimpse  of  the  first  water.  Then,  as  it  surged 
forth,  its  noise  blended  with  the  spontaneous  roar  created 
by  the  shouts  and  applause  from  the  scores  who  crowded 
the  canal  banks. 

Some  of  the  oldsters  who  saw  that  first  water  knew  of  the 
delays,  the  dreams  that  had  preceded  the  event  they  had 
assembled  to  celebrate  at  the  invitation  of  the  Pasco  Chamber 
of  Commerce  and  the  South  Columbia  Basin  irrigation  dis- 
trict. They  had  lived  through  those  years  of  indecision  with 
unfaltering  hope,  but  now  they  were  too  old  to  work  the  land. 

But  standing  with  them  were  younger  men  like  ().  C. 
Gillum.  Howard  Hales.  Bill  Lovercheck — veterans  of  AVorld 
War  II  who  will  have  farms  in  irrigation  block  No.  1,  Co- 
lumbia Basin  project. 

Fifty  minutes  after  the  first  Pasco  unit  pump  had  started 
May  15.  the  water  reached  a  turnout  on  Gillum's  farm,  about 


2  miles  away.  Gillum  and  his  family — and  the  crowd  of 
well-wishers  who  had  bounced  along  sagebrush-lined  roads 
in  their  cars — were  ready  for  it.  Superior  Court  Judge  B. 
B.  Horrigan  of  Pasco,  who  earlier  had  given  the  all  clear 
sign  to  Boy  Scouts,  who  signaled  the  pumping  station  to 
begin  operating,  watched  with  others  as  Frank  M.  Lowden 
of  Walla  Walla  opened  the  headgate. 

These  long-time  project  boosters,  along  with  the  new 
settlers,  Pasco  Chamber  of  Commerce  representatives,  the 
Columbia  Basin  Commission,  and  delegations  from  towns 
and  cities  of  the  Pacific  Northwest,  grinned  elatedly  as  Gil- 
lum. a  former  Xavy  officer,  grabbed  his  shovel  and  followed 
the  water  down  his  farm  distribution  basin. 

Three-year-old  Billy  Gillum.  son  of  the  veteran,  was  in 
the  picture,  too.  His  mother  and  his  grandparents,  Mr.  and 
Mrs.  W.  F.  Gillum,  took  off  his  shoes  and  stockings,  rolled 
up  his  pants,  and  laughed  as  he  waded  in  the  water. 

The  crowd  broke  up  and  the  Gillums  began  to  get  their 
first  real  taste  of  the  responsibilities  of  irrigation  farming. 

''She's  cutting  through !"  shouted  a  bystander. 

().  C.  Gillum,  the  one-time  Indiana  farm  boy.  and  his 
father  ran  to  stop  leaks  that  were  developing  alongside  the 
discarded  railroad  air  hoses  being  used  for  spiles. 

Gillum's  83-acre  tract,  which  he  will  use  chiefly  to  grow 
feed  for  his  turkeys,  is  one  of  the  84  family-size  farms  which 
will  be  served  by  the  Pasco  pumping  plant  of  the  Bureau 
of  Reclamation.  Several  fellow  veterans  also  have  holdings 
in  the  unit,  but  there  are  countless  other  veterans  who  would 
like  to  own  farms,  but  who  are  employed  at  the  nearby 
atomic-energy  installations  of  the  Hanford  Works,  marking 
time  until  larger  acreages  in  the  Basin  are  opened  for  settle- 
ment a  few  years  hence. 
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Tlii«  map  «liow«  (low  the  3..>.>0-arrr  I'ux-o  I  nil  of  the  (xilumbiu  It.i-in 
proj^rt  ha*  been  divided  into  84  fnrnitt  averaging  64  acre*  each. 

Bureau  of  Reclamation  repicsentai  ives  and  others  who 
attended  tin-  I'asco  event,  pointed  out  that  tlie  opening  of 
tin-  .V>.V>-acre  unit  "is  only  the  In-ginning." 

Sinrc  nearly  till  the  I'.i-co  unit  farms  an-  in  private  owner- 
ship, the  op|Mirtunity  for  acquiring  a  farm  there  is  remote. 
The  Bureau  will  have  from  !•_'  to  !."•  I'asco  farms  for  sale, 
probably  later  thi-  year.  Veteran-  nf  \V"l  Id  War  II  will 
receive  preference  when  drawing-  are  helil.  The  Norlliern 
I'acifi  •  Railway  will  have  almut  :><>  farm  units.  It  also  will 
.,!.-. MM-  veteran  preference.  -a\-  1'.  I).  Kdgell.  western  lami 
airent  of  the  Norlliern  I'ai-ilic.  who  ha-  offices  at  812  Smith 
Totter.  Seattle. 

Hut  when  -election-  finall  \  are  made  by  the  Hureaii  and 
•  he  railway,  many  hundred-  of  veteran-  in  all  parts  of  the 
Tinted  State-  -till  will  remain  on  I  he  waiting  list. 

The  hope  of  lhe-e  wiiilin^'  veteran-  and  others  who  sock 
farms  in  the  million  acre  project  lie-  farther  to  the  north. 
where  a  gigantic  imitation  -v-tcm  i-  marching  southward. 
The  Bureau  plan*  to  lia\.-  .  in:il-.  -Tphon-.  tunnels,  and  other 
-tincture-  -ulliciently  advanced  hy  I'.'M  so  water  will  l»e 
Mvailahle  for  •JKi.OOl)  acres  in  I'.t.Vj.  ( '..n-t ruction  plm 

(.Tilled   to  this  goal. 

In  these  first  :iH5,000  acres  w  ill  lie  many  family-size  farm-, 
owned  by  the  Government.  \vhicli  World  War  II  veterans 


will  have  priority  in  acquiring.  This  is  not  homestead 
land — there  is  none  in  the  entire  project — but  excess  lan«l 
l)ought  by  the  Bureau  and  heinu  held  in  readiness  for  vet- 
erans. It  will  not  be  sold  to  veteran-  for  sonic  year-  yet  : 
not  until  delivery  of  water  is  as-ured  for  the  bhx'k  in  which 
the  property  lies. 

This  land,  like  the  hundreds  of  thousands  of  other  acre- 
that  comprise  the  l>ig  Columbia  Basin  project,  become-- 
highly productive  under  irrigation. 

The  irriira'ion  system  taking  -liape  in  the  northerly  pan 
of  the  project  ultimately  will  spread  its  canals  to  all  parts 
of  the  million-acre  expanse,  making  possible  the  creation  of 
about  l:'.,(KX)  family-size  farms. 

When  the  \\ater-distribut ion  system  is  completed  it  will 
extend  from  (he  Grand  Coulee  Dam  110  mile-  southward  to 
the  vicinity  of  I'asco.  It  is  because  of  this  great  distance 
that  the  I'asco  unit  was  built  first  by  the  Bureau.  When 
Columbia  River  water,  pumped  from  Lake  Roosevelt  at 
Grand  Coulee  Dam.  reaches  the  vicinity  of  I'asco.  then  the 
Pa sco  pumping  plant  probably  will  be  dismantled  and  the 
lateral  system  served  by  water  that  lias  traveled  more  than 
100  mile-. 

Development  of  the  entire  Basin  has  been  the  vision  of 
many  fat-sighted  men  like  Judge  Horrigan.  who  counseled 
the  Pasco  unit  enthusiasts  May  15  with  these  words: 

"In  many  ways  it  is  more  important  to  dream  than  to  fight 
against  being  mastered  by  dreams.  The  dream  must  come 
before  the  reality."  Kxi> 

National  Conference  on  Lund  Use  Poliry 

At  a  recent  meet  ing  in  Omaha.  Nebr.,  approximately  -_'IMI 
nWDtben  of  business  and  industry,  representing  •"••">  States, 
convened  to  sponsor  a  national  coordinated  policy  for  soil. 
water,  forest,  range,  and  wildlife. 

E.  J.  Condon  presided  as  chairman  of  the  meeting,  and 
among  the  outstanding  speakers  on  the  program  were  Fair- 
field  Osborn.  president  of  the  Conservation  Foundation  and 
I  he  New  York  Zoological  Society:  Kent  Leavitt.  president  of 
the  National  Association  of  Soil  Conservation  Districts; 
Channiui;  Cope,  editor  of  the  Atlanta  Constitution:  Zach- 
ary  Taylor,  editor  of  the  Country  Gentleman:  Dr.  11.  A. 
I. von.  Detroit  Board  of  Commerce  and  Agricultural  Indn 
trial  Foundation,  and  many  others. 

The  group  consisted  of  person-  a— ociated  with  bank-, 
public  utilities,  farm  implement,  life  in-n ranee,  oil  and  metal 
product-  companies.  In  addition  to  these,  various  Govern- 
ment agencies  were  represented,  including  a  small  delegation 
from  the  Bureau  of  Reclamation. 

A-  :i  result  of  the  meeting  the  following  conclusions  \\cic 
drawn  : 

•  Business  and  industry  are  definitely  concerned  over 
the  |»ossibilities  that   the  land   resources  of  the  Nation  arc 
beini:  ilissip:i(|.,|  f;(r  \>»>  rapidly — and  in  the  minds  of  these 
interests  there  exist-  a  fear  that  unless  the  process  of  deteri- 
oration  can    be   stopped    industry   ami    business   will    sutler 

u'i'-.il    losHGB. 

•  That    business  and   industry   have   awakened   to  the 
need,  in  this  country,  for  a  national  land  policy  covering  all 
level-  of  Government  and  communitv  life. 
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Killing  Weeds 
with  2,4-D 


In  the  3  years  since  its  sensational  introduction  in  1944,  the 
strange  growth-regulating  substance  2,4-D  (the  commonly 
accepted  abbreviation  of  2,4-dichlorophenoxyacetic  acid) 
has  become  not  only  the  most  widely  used  chemical  weed- 
killer in  the  United  States,  but  the  source  of  wholly  new 
concepts  of  weed  control  that  may  markedly  affect  future 
American  farm  practice.  This  seems  to  be  true  even  though 
all  the  facts  about  2,4-D  are  not  yet  well  known.  2,4-D  is 
not  ii  poison,  in  the  ordinary  sense,  but  a  hormone-like  mate- 
rial that  causes  serious  disturbances  in  plants.  Minute  quan- 
tities in  the  plant  tissues  cause  marked  changed  in  the  plant's 
form  and  functions.  Some  of  these  effects  are  beneficial,  such 
as  causing  apples  to  cling  to  the  bough  until  ripe.  Others 
are  highly  detrimental  or  even  lethal.  In  weed  control  the 
object  is  to  use  2,4-D  in  such  a  way  that  it  is  lethal  to  weeds 
but  harmless  to  other  plants.  Obviously  this  is  a  delicate 
operation  and  one  that  cannot  be  used  carelessly  or  with  a 
heavy  hand.  2,4-D  is  a  powerful  weapon  and  must  be  used 
as  such. 

The  Nature  of  2,4-D 

The  action  of  2,4-D  on  plants  is  much  slower  than  that  of 
other  herbicides.  First  effects  may  not  be  apparent  until 
a  week  after  treatment  and  the  plants  may  not  die  until  2  or  3 
weeks,  or  more,  thereafter.  The  most  evident  visible  effects 
are  bending  and  twisting  of  the  stems,  thickening  and  curling 
of  the  leaves,  gradual  change  in  color,  usually  to  a  yellow 
and  finally  a  brown  and  eventually  the  death  of  the  above- 
ground  portion  of  the  plant. 

2,4-D  acid  itself  is  a  white  powder  that  does  not  dissolve 
easily  in  water.  It  is,  therefore,  usually  changed  to  a  salt 
or  "ester,"  in  which  forms  it  can  be  dispersed  in  water  and 
applied  as  a  spray.  Commercial  2,4-D  weed-killers  are  solu- 
ble derivatives  made  with  a  stated  percentage  of  pure  2,4-D 
acid. 

Types  of  Commercial  2,4-D  Weed  Killers 

Numerous  preparations  of  2,4-D  are  now  on  the  market. 
These  products,  which  vary  in  content  of  2,4—D  from  about 
10  to  about  85  percent,  are  of  three  general  types :  ( 1 )  sodium 
and  ammonium  salts,  (2)  amine  salts,  and  (3)  esters.  Al- 
though usually  prepared  as  sprays  they  may  be  obtained 
in  a  form  suitable  for  application  as  dust.  In  general,  the 


OBSERVE  THESE  PRECAUTIONS 

1.  Protect  sensitive  plants  from  2,4—D  spray,  dust,  and 
fumes. 

2.  Use  only  minimum  amount  chemical  needed  for  the 
job — don't  overdose. 

3.  Check    equipment    carefully — faulty    application    is 
costly. 

4.  Have  separate  sprayer  for  2,4—D,  or  cleanse  care- 
fully after  use, 

5.  Use  wisely  and  according  to  directions — 2,4—D  is  not 
u  cure-all. 
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A  spraying  machine  in  operation  along  one  of  the  canals  of  the  Black 

Canyon  Division  of  the  Boise  project  near  Notus,  Idaho,  using  a  2,4—D 

mixture  of  weed  killer.      Photo  by  Philip  Merritt,  Region  I. 

relative  effectiveness  of  the  commercial  preparations  is  di- 
rectly proportional  to  the  amount  of  2,4-D  contained.  There 
are,  however,  certain  differences  in  the  rate  of  action  of 
different  types  of  2,4-D,  and  in  their  final  effects  on  various 
kinds  of  weed  and  crop  plants. 

Methods  of  Applying  2,4—D  and  Equipment  Needed 

The  2,4-D  is  applied  most  commonly  as  a  very  dilute  spray 
solution  in  water,  using  a  pressure  sprayer.  Satisfactory  ap- 
plication can  be  made  with  a  variety  of  spraying  equipment 
ranging  from  small  household  and  knapsack  sprayers  to  large 
power-spraying  units,  and  even  airplanes  for  special  cases. 
The  best  kind  and  size  of  sprayer  depends  largely  upon  the 
size  of  area  to  be  sprayed.  The  essential  requirement  of 
spraying  equipment  is  uniform  coverage  on  the  leaves  of  the 
plant  with  a  minimum  of  run-off  or  wind  drift.  Spraying 
pressures  between  30  and  100  pounds  per  square  inch  give 
best  results  for  weed  control.  High  pressures  are  unnecessary 
and  wasteful  and  greatly  increase  the  danger  from  drifting. 

Especially  adapted  weed-spraying  nozzles  that  deliver  a 
fan-shaped  spray  give  more  uniform  distribution  of  the  mate- 
rial and  usually  better  results  than  cone-shaped  sprays.  Sev- 
eral types  of  "fan"  nozzles  are  available  and  can  be  obtained 
for  nearly  all  sprayers. 

Time  of  Applying  2,4—D 

Time  of  application  is  determined  largely  by  the  stage  of 
growth  of  the  weed  and,  in  the  case  of  selective  sprays,  by 
the  stage  of  growth  of  the  crop  plants.  In  general,  2,4-D 
treatments  have  been  most  effective  if  applied  when  weeds  are 
succulent,  or  at  least  in  an  active  stage  of  growth. 

Rate  of  Applying  2,4—D 

Thre  are  two  ways  of  expressing  rate  of  application  of 
2,4-D — (1)  in  pounds  of  2,4-D  acid  per  acre  and  (2)  in  gal- 
lons of  a  certain  percent  solution  per  square  rod.  For  large 
areas  the  "pounds  of  2,4-D  per  acre"  is  usually  more  satis- 
factory. For  small  areas  the  other  system  is  preferred. 

(Continued  on  page  7.72) 
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TYPICAL    PUMPING    PLANT    OF    CONVENTIONAL    DESIGN 


How  To  Irrig; 

~ 


FROM  the  undent  man -powered  waterwhccl  of  Kgypi 
to  tin-  mi  nil-ill  pumping  plant  is  n  long  -eric-  of  sti-p- 
in  cnirinci-nni.'  evolution.  However,  each  step  was  one  in 
MIC  right  direction — toward  MICCC— i\e  improvement.  F.ach 
proven  design  was  an  incentive  for  fn-li  study  which  hrought 
forth  even  l>citer  devices  with  hroadcr  iipplii-ations  mid 
increased  efficiency. 

So  it  was  with  the  convent iomil  lyjie  pumping  in-talla- 
li(»n.H  which  hnmf--  wafcr|H>wcr  at  drops  in  irrigation  canaU 
for  the  piirp<.-c  of  lifting  water  from  (he  camil  to  farmlands 
not  nccc«-ilile  for  wiiterimr  l>v  direct  gravity  Mow.  Such 
inslnllation-  have  |.I-.M-.|  to  lie  l»olh  <|e|MMidalile  and 
iioinical.  HOUCM-I.  other  dmps  at  -id-,  near  |M»tentially 
irripdile  land  »hi<|(  lie-  aliovc  a  caniil  have  remained  un- 
developed. In  tin-  -11111111011  was  a  challenge  for  further 
irnprovenient.  The  prohlein  centered  on  tlie  fact  that  the 
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Turbine-Driven   Pi 


by  HKNRY  H.  IM.tlMB.  Chief,  M.  ,  i, ,.  ,1  KnBinrcr 


hydraulic  head  f«>r  the  turhine  was  not  considerwl  high 
enough  for  practical  devidopment.  or  the  initial  «>-t  .if  tin- 
installation  would  IK'  too  great. 

For  some  of  these  neglected  power  drops,  a  new  type 
pumping  unit  may  make  it  possible  fur  the  lirst  time  to 
irrigate  small  isolated  areas.  Moreover,  the  proposed  in- 
stallation provides  a  nunilier  <>f  advantages  not  posscs-ed 
hy  the  typical  pumping  units  now  in  operation. 

The  new  unit  would  utilize  a  V-lx-lt  drive  arrangement 
helweeii  a  centrifugal  pump  and  hydraulic  turhine.  ratlicr 
I  him  the  conventional  direct  connected  units.  The  turhine 
would  In-  a  lnirh  -pceil  propeller  ty|>c  rather  than  the  con- 
ventional Francis  m  reaction  type  generally  used.  The 
propeller -iy|H-  turhine  i-  practical  for  head--  a-  low  a-  1" 
fWt.  and  pumping  heads  up  t<>  HHI  f«i't  or  more  could  l>c 
u-ed  with  a  high  -|M-cd.  -ingle  -lajjc  pump.  Thus  a  ratio 

I  in    Hn  l.AMATIos    I  i.  v 
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SECTION      ON      CANAL     CENTER      LINE 

PROPOSED    CANAL- DROP    PUMPING    PLANT 


igher  Lands 


rovide  the  Answer 


,  Brunch  of  Design  and  Construction,  Denver,  Colo. 

of  10  to  1  would  be  attainable  between  pumping  lift  and 
power  drop. 

The  accompanying  sketches  compare  the  conventional 
direct -connected  unit,  with  the  proposed  V-belted  unit  pump- 
ing plant.  The  proposed  pump  would  be  mounted  in  a 
submerged  position  in  close  proximity  to  the  hydraulic  tur- 
bine. The  vertical  shafts  of  the  pump  and  turbine  would 
be  equipped  with  a  grooved  pulley  on  their  upper  ends.  The 
two  pulleys  would  be  connected  by  multiple  V-belts.  The 
design  shown  would  permit  elimination  of  a  superstructure 
with  a  substantial  decrease  in  first  cost  resulting.  A  small 
steel  housing  over  the  pulleys  would  furnish  adequate  pro- 
tection for  the  belts. 

The  V-belt  drive  permits  both  the  hydraulic  turbine  and 
the  centrifugal  pump  to  be  operated  at  their  most  efficient 
speeds.  Further,  the  V-belt  drive  may  make  possible  the 


higher  pumping  lifts  of  the  water,  by  use  of  a  high-speed, 
single-stage  pump  rather  than  a  more  expensive  direct-con- 
nected multistage  pump. 

With  the  direct-connected  type  of  unit,  the  turbine  and 
pump  designers  are  handicapped  by  the  fact  that  the  turbine 
and  pump  must  rotate  at  the  same  speed,  and  consequently 
the  selection  of  the  turbine  or  pump,  or  both,  has  to  be  a 
poor  compromise.  Such  a  limitation  results  in  higher  initial 
costs,  and  also  some  sacrifice  in  efficiency.  A  gain  of  5  or  6 
percent  may  be  realized  in  the  efficiency  of  the  belt-connected 
unit  over  the  conventional  direct-connected  unit,  if  full  ad- 
vantage can  be  taken  of  the  belted  unit. 

Multi-V-belts  of  standard  manufacture  are  capable  of 
transmitting  up  to  200  horsepower,  and  a  7  to  1  ratio  in 
speed  increase  from  turbine  to  pump  can  be  utilized.  For 
still  greater  horsepower,  a  gear  drive  may  be  used.  The 
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Jesse  W.  Myer 

Retires  After  Serving 
Longest  Term  as 
Bureau  Employee 


.Jesse  W.  M\vr.  oldest  employee  of  the  Bureau  of  Reclama- 
tion from  the  standpoint  of  service,  retired  optionally  on 
June  30. 

A  farewell  dinner  honoring  Mr.  Myer  was  conducted  by 
Regional  Director  K.  F.  Vernon  and  members  of  the  region 
VI  staff  in  Billings  on  M.-iy  1*2. 

A  graduate  of  Washington  College  of  Law  in  Washing- 
ton, D.  C.,  Mr.  Myer  first  became  employed  by  the  Depart- 
ment of  the  Interior  in  !!><>:(.  His  initial  assignment  was  with 
the  Geological  Survey,  under  which  the  Reclamation  Serv- 
ice first  operated.  In  1905,  after  the  Reclamation  Service 
started  operations  as  a  separate  unit  of  the  Department  of  the 
Interior,  Mr.  Myer  was  transferred  to  serve  with  the  agency. 
After  being  assigned  for  three  years  as  a  messenger,  he  was 
ap|K>inted  to  a  clerk's  position  in  1907.  After  numerous  pro- 
mot  inns,  he  advanced  to  "senior  clerk"  in  1024  and  to  "prin- 
cipal clerk*'  the  following  year. 

In  1945,  he  was  made  chief  of  the  Office  Services  Division 
and  later  that  year  was  de-ignated  a  management  analyst. 
In  April  1947,  he  was  transferred  to  region  VI  to  act  as 
organizations  and  methods  examiner. 

How  to  irrisate  higher  lands 


(Cattltnurdfrnm 
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cost  of  replarriiicnt  for  the  V  Kelt  is  relatively  small  where 
overloading  i.-  Avoided.  a-  the  normal  operating  life  of  this 
type  belt  is  quite  long.  The  l>elt  efficiency  is  high.  The 
new  type  unit  would  be  capable  of  long  <>|>erating  j>eriods 
without  attention,  except  for  nete--ary  removal  of  trash. 
AM  the  pump  is  submerged,  it  would  he  self-priming,  licit  li 
the  pump  and  turbine  i-onlcl  lie  provided  with  water-lnhri- 
rated  guide  Ix-arings  and  the  ihru-t  U-iiring-  -iipportini:  the 
weight  of  the  runner-  would  In-  oil  lubricated. 

Not  nil  of  (lie  desirable  factor-  of  available  |Miwer.  water. 
ami  bead,  together  with  irrigable  U-nrh  lands  reasonably 
close  to  the  power  -in-  will  be  available  in  the  maximum 
degree  at  every  pumping  plant  site.  Kac-h  development  is 
an  individual  problem.  Conventional,  direct  connected 
pumping  units  will  still  U-  the  logical  .-lioi.-e  for  large  capar- 
ity  plant-  where  the  pump  can  lie  operated  nl  sufficient  -p.-.-.| 
to  lift  the  water  to  the  desired  elevation  with  acceptable 
efficiency  and  reasonable  cost  of  con-t  ruction.  KM> 


Killing  Weeds  with  2,  ID 

iCtmlinufd  from  p*gt  119) 

Actually  the  amount  of  solution  per  acre  is  important  only 
in  obtaining  uniform  coverage  of  the  vegetation.  It  varies 
with  the  type  and  size  of  vegetation  and  the  spray  equip- 
ment used.  The  new  "low-gallonage"  equipment  used  to 
spray  weeds  in  grain  fields  uses  5  gallons  or  less  per  acre  of 
a  concentrated  solution.  High-pressure  equipment  used  for 
t:ill  dense  vegetation  and  woody  plants  may  apply  as  much 
as  tun  Callous  per  acre  of  low  concentration.  When  \\-\\\z 
hand-operated  sprayers,  the  rule  is  to  apply  sufficient  solu- 
tion to  \\et  the  leaves.  The  dosage  can  be  adjusted  by  vaty- 
ing  the  concentration  of  2,4-D  in  the  spray  solution  to  give 
the  amount  of  acid  desired.  In  low-volume  spraying,  dos- 
aire  is  varied  bv  changing  the  nozzle  size  and  the  rate  of 
forward  travel  of  the  spray  equipment. 

The  complete  bulletin  from  which  the  preceding  information  was 
extracted  contains  a  more  complete  description  of  the  types  of  com- 
mercial 2,4-D  weed  killers,  the  effect  of  2,4-D  on  v:irioiis  plants,  the 
rate  of  applying  2,4-D,  lists  of  various  weeds  and  crop  plants,  with 
their  '  susceptibility"  ratings,  and  other  valuable  information  reua ril- 
ing this  material. 

For  the  complete  version,  ask  for  "Killing  Weeds  with  2,4-D"  by 
I.  \V.  Kephart  and  L.  S.  EKans,  publication  No.  97CO,  January  1!M8, 
anil  send  your  request  to:  United  States  Department  of  Agriculture. 
Agricultural  Research  Administration,  Bureau  of  Plant  Industry. 
Soils,  and  Agricultural  Engineering,  Division  of  Cereal  Crops  and 
Diseases,  Plant  Industry  Station,  Beltsville,  Maryland. 

NIOBRARA— the  "Forsotten  River" 

<  Continued  from  pmf*  1*4) 

very  favorably  under  irrigation.  Under  present  conditions, 
the  average  yield  of  corn  within  the  Basin  is  14  bushels 
per  acre,  oats  20  bushels,  barley  17  bushel-,  and  alfalfa  1.3 
tons  per  acre.  With  irrigation,  substantial  increases  may 
be  expected. 

The  total  area  of  the  Niobrara  Basin  is  about  I:..IKMI  square 
miles.  Of  this.  l.:.'.M  -<iuare  miles,  or  alx>ut  1'2  |>eiveiit.  is 
cultivated  land.  The  balance  is  range  land  unsuited  to  ircn- 
eral  farming,  but  excellent  for  the  production  of  livestock. 
Increased  production  due  to  irrigation  would  permit  feed- 
ing of  live-tork  in  or  near  the  area  where  they  are  raised. 
The  population  would  im  n-i-i-  to  meet  the  new  demands. 
l>etter  schools,  churches,  marketing  and  shipping  facilities 
would  come,  and  the  economy  of  the  entire  Basin  wotdd  be 
affected  by  the  development-. 

The  Bureau's  studies  to  date  have  dealt  very  briefly  with 
the  development  of  hydroelectric  power.  There  are  five 
small  plants  now  operating,  two  on  the  main  -I  reams  ami 
three  on  tributaries. 

The  demand  for  power  has  increased,  and  the  existing 
plants  are  inadequate  to  meet  the  increasing  demands.  There 
are  many  locations  on  the  Niobrara  Hiver  where  additional 
power  may  In-  develo|N>d.  and  these  are  iVing  given  full 
Oonridertition  in  the  investigation. 

With  the  development  «>f  the  n-oiircc-  of  the  Niobrara 
Basin,  tin-  lia-in  could  take  its  place  with  other  ba-ins  within 
the  State  in  the  production  of  food  and  would  enjoy  an 
economy  and  pros|M-rity  never  IK- fore  reali/ed.  KM>. 

Thi*  artirlf  wax  adaf>t«l  from  ,i  »t,iti<ment  to  tin  .V.  l,rnxkn 
lt,i-l,inint'nni  I  •-•••  '"ifiim.  nt  h'-"iii.y,  Nebr.,  January  Hi. 
Ifltf.  by  •"•//</,  /•:.  n<ir<ll,k. 
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LOCATION   OF  PROPOSED 
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EXPLANATION 


AUTHOR'S  NOTE.— 
In  May  1947,  29  Siamese 
engineers  arrived  in  the 
United  States  to  study  ir- 
rigation construction  and 
water  distribution  meth- 
ods under  direction  of  the 
Bureau  of  Reclamation. 
Three  members  of  the 
party,  Rung  Khantong, 
Charin  Atthayodhin.  and 
myself,  were  assigned  to 
work  in  the  Bureau's 
Region  V.  During  my  pe- 
riod of  study  in  the  re- 
fional  office  at  Amarillo, 
'ex.,  I  was  asked  to  write 
about  the  irrigation  works 
in  Siam.  Unfortunately, 
I  lacked  exact  data  or  fig- 
ures for  the  subject  re- 
quired for  carrying  out 
this  assignment  at  hand. 
So  I  had  to  make  every- 
thing out  of  my  own 
memory.  Since  the  article 
is  based  on  memory  of  the 
subject  material,  I  hope 
the  reader  will  bear  in 
mind  that  should  discrep- 
ancies appear  in  the  manu- 
script I  shall  welcome 
criticism,  for  it  is  my  in- 
tention to  give  the  most 
accurate  report  possible 
under  existing  circum- 
stances.— Pard  Kheosip- 
lard.  i 

SIAM,  an  independent  kingdom,  is  in  southeastern  Asia, 
not  far  above  the  equator;  approximately  north  6°  and  north 
20°  latitudes  and  between  east  98°  and  east  106°  longi- 
tudes. (See  map  above.) 

The  country  has  an  area  of  about  220,000  square  miles 
(only  47,000  square  miles  less  than  the  State  of  Texas)  and 
a  population  of  approximately  18  million.  Bangkok,  the 
capital,  has  a  population  of  about  650,000. 

Geographically,  the  country  may  be  divided  in  four  nat- 
ural regions.  The  northern  section  includes  the  drainage 
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area  of  four  rivers  which  unite  at  Nakorn  Sawan  (Pak  Num 
Po)  to  form  Chao  Phya  River.  The  four  rivers  ai-e  turbu- 
lent and  shallow  in  the  upper  reaches,  but  slow  moving  and 
deep  where  they  near  the  points  of  concurrence.  This  north- 
ern section  is  comprised  of  a  series  of  parallel  ranges,  lying 
north  and  south,  and  rising  from  gently  sloping  acclivities 
in  the  south,  to  precipitous  masses  in  the  north.  The  areas 
watered  by  the  rivers  in  the  lower  reaches  are  fertile  and 
heavily  populated.  Villages  are  scattered  along  the  banks 
of  the  rivers  in  the  uplands.  Much  of  the  northern  section 
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\ered  with  hanlwiMiii  timber,  includiny  teak  wood,  one 
of  the  most  famous  >|>ecifs  of  the  Fill'  KaM.  Tin-  a  \  el  aye 
elevation  of  this  section  i>  aliout  l.iCiO  feet  aU>ve  sea  level, 
and  the  area  is  approximately  li'i.iHMi  -qnarc  mile-. 

The  eastern  section  of  Siain  extends  over  approximately 
7H.IMK)  square  miles,  includiny  the  drainairf  area  of  the  Moon 
and  She  Rivers  and  their  tributaries.  It  is  yenerally  a  htiye 
ba-in  witli  a  ln-oad.  hiyh  plain,  about  -JIMI  to  :',un  feet  a  hove 
-I-M  level,  forminy  tlie  liottoin.  The  hill  ranges  partly  Mir- 
roundiny  tliis  lm>in  rise  to  between  I.INMI  and  •J.OOO  feet  al>ove 
-ca  level.  The  plain  is  sandy  and  praet  ically  harren.  It  is 
-nhject  to  llood>  in  the  rainy  season  and  to  severe  drought  in 
tlie  dry  season,  although  it  is  an  important  rice  growing  and 
pa-tnre  area. 

The  central  portion  of  Siain.  ineludiny  the  drainage  area 
of  the  Chao  I'hya.  Snphan.  Han-.'  Pakoiiy.  Meklony  and 
I'l  a-ak  Rivers,  extend:-  over  an  estimated  ."><>.(>( MI  square  miles. 
This  is  the  heart  of  the  kingdom.  It  is  a  hroad.  low  plain, 
rising  from  1<>  to  t;n  feet  above  sea  level.  It  is  an  alluvial 
area  Hanked  hy  hiyh  mountains  on  the  west,  sloping  to  the 
-ca  in  the  .-oiitli  and  around  the  inner  Gulf  of  Siain.  Most 
of  Siiim's  population  and  wealth  are  in  this  central  area. 

The  southern  section,  which  includes  the  ax-handle  part 
of  the  country  extending  into  Malay  Peninsula,  includes  a>i 
area  of  ahout  :i<>.<HMt  square  miles.  Para  rnhher  and  tin  are 
the  principal  products.  Klsewhere.  in  various  parts  of  the 
kingdom,  are  minor  sections  ix-cupied  by  fruit  plantation-. 
rice  farms  and  forests.  These  isolated  sections  comprise  an- 
other L'u.iMMi  square  miles. 

Siain  has  three  -ca-on-  cool,  hot  and  rainy.  Generally  it 
is  a  monsoon  climate.  The  cool  .-cason.  hcyinniny  ahout  the 
middle  of  (Molier.  is  characteri/.ed  hy  dry.  cool  north  winds 
which  continue  to  about  the  middle  of  February.  Tcm|>era- 
Mires  ranye  from  about  50°  to  75°  F.  The  hot  season  follow-; 
the  cool  season  and  continues  to  about  the  middle  of  May. 
duriny  which  time  temperature-  ran  ire  from  *0°  to  UK)"  F. 

The  rainy  season  extends  from  May  to  October.  Because 
it  in  the  most  important  -ca-on  fur  Siam's  agriculture,  a 
brief  explanation  of  it  may  be  of  intereM.  The  south  wc-t 
monsoon  from  the  Hay  of  lieniral  and  the  southeast  mon- 
MM)ii  from  the  China  Sea.  both  moisture-laden,  bey  in  blowing 
into  the  country  about  May.  The  southwest  monsoon,  how 
ever,  «l<ies  not  briny  much  precipitation  to  Siain.  as  it-  full 
force  in  broken  by  the  Tcnasserim  Ranye  on  the  west.  The 
extent  of  the  interference  by  the  mountains  is  evidenced  by 
(he  heavy  rainfall  in  neiyhlx>riny  Iturma.  beyond  the  nioiin- 
lains.  of  more  than  •JIN)  inches  annually  compared  to  that 
of  about  .Ml  inches  at  Banykok  and  abimi  !•_'  inches  at  Chicny 
Mai  (in  the  northern  section). 

Tlie  southeast  mon-«on  from  the  China  Sea  i-  the  most 
vital  factor  in  Siam's  ayriculture.  Il  upproache-  the  -oulh- 
i-in  put  of  the  country  in  May.  yradually  shifts  northward 
ami  pMMM  over  northernmost  Siam  in  July.  Then,  in 
AnyiiM.  it  -hift-  M.nthward  and  ayain  blow-  aim—  the 
fount ry  until  NovemlH-r.  In  thi*  manner  it  -\n\\-  it-  moi-- 
lii re  over  the  entire  area.  Tem|»-ralures  in  the  raiin  -ea-iin 
ranye  from  fiT»0  at  niyht  to  MI  V.  jn  the  daytime,  .\\eraye 
rainfall  diiriny  the  yrowiny  S^MISOII  is  about  (1  indie-. 

Although  rice  i-  the  principal  fixid.  Siam  produces  yreat 
i|iiai,iitii-  anil  varieties  of  fixxl  and  fiU-r.  indudiny  cotton. 


ia-ior  beans.  M>y  Iwans  and  vegetable-.  The  plains  area 
produces  rice,  pepper,  siiyar  cane.  ciH'onnt-.  bananas. 
many<H>s.  pineap]>Ies  and  similar  < Top-. 

A-  previously  Mated.  Siam  is  supplied  with  considerable 
rainfall  durinjr  the  yrowiny  sca>on — May  to  Novemljer. 
Rice,  the  country's  staple  crop  and  principal  food  supply. 

requires  greater  quantities  of  water  than  supplied  by  natural 

rainfall  and  yreater  Mill  compared  to  other  kinds  of  crop-. 
Rainfall  often  is  insufficient  or  it  does  not  come  at  the  lime 
ino-t  needed  for  rice  production.  Dronghtfl  duriny  the 
•rrowinjr  season  are  not  uncommon. 

Prior  to  the  con-t ruction  of  modern  irrigation  work-, 
rice  culture,  especially  in  the  Central  Plain  area,  depended 
cm  two  natural  means  of  water  supply — rainfall  and  inun- 
dation of  fields  when  the  river-  overflowed  their  banks. 
Satisfactory  crops  were  produced  only  when  the  follo\Miiir 
conditions  prevailed  : 

•  Satisfactory   rainfall  at   the  lH-<rinnin«r  of  the  -ea- 
son  for  preliminary  agricultural  operations. 

•  Sufficient    rainfall   to  sprout   the  seed   and   mature 
it  to  a  staye  where  it   would  not  be  harmed  by  inundation. 

•  Inundation  by  river  overflow,  but  not  so  much  that 
it  would  swamp  the  yn>«  iny  crops. 

•  Inundation  to  last  the  lenyth  of  time  ne.-e— ary  to 
briny  the  crop  to  full  iM-ariny. 

•  Decline  of  the  rivers  inundation  in  time  to  ham-t 
the  ripened  crop-. 

When  these  conditions  varied  in  any  deyree.  the  crops 
suffered  in  direct  proportion.  Seldom  were  all  factors  ideal 
for  i>eak  production.  This  was  the  situation  that  led  to 
the  construction  of  modern  irriyat  ion  works. 

About  the  turn  of  the  present  century,  the  Siamese  (iov- 
ernment  neyotiated  with  the  Indian  Government  to  acquire 
a  specialist  to  explore  the  |x>ssibilit  ies  of  irriyat  ion  in  Siam. 
The  Indian  Government  assiyned  Sir  Thomas  Ward  to  the 
job.  Sir  Thomas  later  submitted  a  report  of  hi-  -indie-, 
includiny  a  yeneral  plan  of  projects,  but  because  of  an 
economic  depression  at  the  time,  actual  work  on  the  system 
was  delayed. 

In  1!U:?  the  Siamese  Government  arranyed  with  the  Xeth- 
erland  Government  for  .1.  Hoinan  Vanderheidc.  a  Dutch 
irriyalion  specialist,  then  in  Java,  to  make  additional  in- 
\e-tiyations  and  desiyn  certain  projects.  Mr.  Vanderhcidc's 
conclusion-  followed  the  yeneral  pattern  of  those  previously 
formulated  by  Sir  Tl ia-.  Construction  of  the  first  irri- 
yalion project  was  started  in  I'.M.'i.  under  direction  of  the 
newly  formed  Royal  Irrigation  Department.  All  irrigation 
-y-tcni-  in  the  country  are  de-iyned  for  yravity  flow.  Pump 
iny  is  not  yet  practical  Itccaii-c  of  excessive  power  cost-. 

In  order  to  con-erve  -pace,  a  description  of  Siam's  irriyn- 
lion  work-  will  !«•  confined  ,,nly  t<>  tlio-^-  in  the  Centra! 
Plain.  Several  irriyat  ion  projects  are  located  on  l>oih  side.- 
of  the  Chao  I'hya  and  Suphan  River-  in  the  Central  Plain 
area.  Tlie-e  project  can  l>e  ojM-rated  in  conjunction  with 
each  oilier  by  a  system  of  -triiciures  and  canals.  Part  of  the 
water  requirement-  duriny  the  yrowiny  season  is  supplied 
by  rainfall  supplemented  by  irriyat  ion. 

The  water  elevation  in  the  Chao  Phya  River  duriny  the 
yrowiny  season  u-uallv  is  sufficiently  hiyh  to  allow  the  riv.'r 
water  to  flow  into  the  di\er-ion  canals  of  all  project-.  Ih>» 
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ever,  except  during  the  growing  season,  the  elevation  is  low, 
although  there  always  is  a  minimum  flow  in  the  river.  For 
example,  at  a  point  about  three  miles  above  the  proposed  dam 
site  on  the  Chao  Pliya  River  (see  map)  the  average  maximum 
flow  is  approximately  211,000  cubic  feet  per  second,  and  the 
average  minimum  flow  is  about  1.760  cubic  feet  per  second. 
If  the  proposed  diversion  dam  is  constructed,  an  upstream 
reach  of  the  river — approximately  75  miles — will  serve  as  a 
reservoir.  Moreover,  the  elevation  of  the  water  will  be  raised 
sufficiently  to  allow  at  least  the  minimum  flow  necessary  for 
irrigation  to  be  diverted  into  the  irrigation  projects  during 
the  dry  season.  Studies  show  that  the  increased  water  suppl  v 
will  permit  production  of  two  rice  crops  annually  in  favor- 
able seasons.  In  any  event,  it  will  support  and  increase  a 
diversified  agriculture,  with  the  production  of  other  crops 
on  rice  land  following  the  rice  harvest. 

Principal  irrigation  structures  usually  are  of  the  diversion 
dam  type  (barrage  or  regulator)  which  serves  to  raise  the 
water  level  sufficiently  high  to  flow  into  head  gates  of  diver- 
sion canals,  and  regulates  the  flow  of  the  river.  These  struc- 
tures usually  are  constructed  in  the  low  plain  projects,  and 
are  concrete  piers  and  abutments  with  steel  sectional  gates 
operated  by  winches  mounted  on  steel  or  reinforced  concrete 
superstructures.  The  average  size  of  these  is  about  262  feet 
in  length  and  about  26  feet  high.  The  one  proposed  for 
construction  on  the  Chao  Phya  River  will  be  approximately 
984  feet  long,  including  log  chute,  navigation  lock  and  fish 
ladder,  and  about  39  feet  high. 

In  the  high  plain  area,  main  structures  usually  are  of  over- 
flow dam  type  (weir)  made  of  timber  of  concrete  core  wall 
and  filled  with  impervious  material  such  as  clay,  covered 
with  rubble  masonry. 

Siam's  farmers  have  grown  rice  successfully  for  genera- 
lions  on  the  same  land  without  fertilizing  the  soil  or  rotating 
crops.  This  has  been  possible  because  each  year  the  river 
water  that  was  used  to  inundate  the  fields  carried  a  great 
deal  of  silt.  This  silt  fertilized  the  soil  year  by  year,  thus 
the  soil  could  retain  its  fertility.  Whether  or  not  the  use 
of  modern  irrigation  works  will  upset  this  method  of  fertili- 
zation and  require  the  use  of  commercial  fertilizer  is  not  yet 
clearly  known. 

However,  about  20  years  ago.  the  Siamese  Government 
established  experimental  farms  in  various  parts  of  the 
country  to  demonstrate  the  benefit  of  fertilizer  as  well  as 
the  diversified  farming  system.  But  the  farmers,  not  unlike 
farmers  in  other  parts  of  the  world,  are  not  easily  nor  quickly 
turned  from  their  former  practices,  hence  widespread  use 
of  fertilizers  will  come  slowly,  even  in  areas  where  it  is 
needed  greatly. 

There  are  approximately  8.800,000  acres  devoted  to  rice 
culture  in  Siam  at  present.  After  construction  of  the  pro- 
posed Chao  Rhya  Dam.  the  acreage  is  expected  to  increase 
to  more  than  10.000,000  acres. 

All  costs  of  irrigation  structures  are  financed  by  the 
Siamese  Government.  The  fund  is  supplied  from  the  coun- 
try's general  treasury.  The  operation  and  maintenance 
costs  of  the  project  are  borne  by  the  government  from  the 
same  fund,  which  is  maintained  by  all  taxes,  such  as  na- 
tional, land,  income,  export,  import  and  so  forth.  The  fund 

JULY  1948 


Aerial  view  and  artist's  conception  of  the  proposed  Chao  Phya  Dam 
site  and  Peace  City  on  the  Chao  Phya  River,  approximately  100  miles 
upstream  from  Siam's  capital  city  of  Bangkok.  Peace  City,  a  pro- 
posed community,  was  ?o  named  because  construction  of  the  irriga- 
tion works  would  make  the  farmers  of  the  area  prosperous  and  happy. 

also  is  used  to  finance  all  other  developments  throughout  the 
country.  There  is  no  system  for  direct  reimbursement  ai 
the  present  time. 

The  land  tax  is  the  same  on  all  lands  either  in  or  outside 
irrigation  projects.  This  is  based  on  the  theory  that  all 
developments  in  Siam  are  performed  by  the  government  for 
the  benefit  of  the  entire  nation,  and  that  developments  which 
benefit  any  particular  group  of  people  will  benefit  all  other 
groups  either  directly  or  indirectly.  The  irrigation  policy 
of  the  government  may  be  summarized  as  follows : 

•  Stabilization  of  the  annual   rice  production. 

•  Improvement  of  inland  trade. 

•  Increment  of  national  prosperity  through  enhance- 
ment of  land  values. 

•  Increasing  the  ability  of  the  farmers  in  paying  land 
revenue. 

The  standard  land  unit  of  the  country  is  40  meters  square 
or  1,600  square  meters  in  area.  This  unit  is  called  "rai." 
Approximately  2.5  rais  are  equal  to  one  acre.  Siamese  in 
any  part  of  the  country  may  clear  and  develop  vacant  or 
undeveloped  pieces  of  agricultural  land  and  may  possess 
this  land  which  they  acquire  in  this  manner,  according  to 
legal  requirements,  such  as  successful  development  of  the 
land  within  a  certain  period  of  time.  All  lands,  except 
those  owned  by  individuals,  are  considered  as  national  lands 
and  the  government  supervises  them.  Some  lands  are  held 
for  particular  purposes  such  as  forest  reserves.  There  is 
no  limitation  on  the  amount  of  land  that  an  individual  may 
own  regardless  of  whether  the  land  is  or  is  not  irrigated. 
The  average  Siamese  farmer  owns  from  12  to  20  acres. 

I  hope  that  I  have  been  able  to  give  to  the  readers  a  gen- 
eral picture  of  my  country  and  her  irrigation  problems. 

At  this  opportunity.  I  would  like  to  express  for  all  my 
countrymen  our  sincere  appreciation  to  the  Bureau  of  Recla- 
mation in  particular  and  American  citizens  generally  for 
the  generosity,  courtesy  and  kindness  extended  to  us  during 
our  stay  in  the  United  States.  I  also  am  personally  grate^ 
ful  to  the  Bureau's  officials  and  employees  in  region  V  for 
all  the  trouble  they  have  taken  in  teaching  me  modern 
American  irrigation  -methods.  END 
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VALUE  for  VALOR 

Or    ...    An   analysis  of  the  new   wealth   for 

Park    (iounty.  Vi  yomin<r.    in    the   persons  of 

thirty-one  veteran  settlers 

* 

bj  JOHN  K.  BLACK,  Knuinrrr,  Heart  Mountain  l>i\i-iun.  Shoxkone 
Project,  Cody,  Wyoming,  Rrgion  VI 

LIFK  IXSfKAXCK  COMPANIES  go  to  great  lengths  in 
determining  the  life  expectancy  of  human  beings.  They  have 
developed  cold  .-tati-tic-  showing  how  nnicli  time  we  can 
expect  to  have  in  this  world  and  how  much  we  can  expect  to 
••arn  in  American  dollars.  The  Bureau  of  Reclamation  has 
devised  impressive  tables  and  other  data  to  show  how  much 
wealth  is  brought  to  the  West  in  the  form  of  concrete,  steel, 
elect  ric  energy,  and  man-hours  of  labor.  It  occurs  to  me  that 
too  little  emphasis  is  placed  on  the  value  of  the  lives  of  the 
new  settlers  who  are  attracted  to  the  irrigation  projects  which 
conn-  into  e.xi-tence  through  Bureau  of  Reclamation  develop- 
ment. 

To  begin  siirh  a  -tudy.  it  is  of  interest  to  consider  some  of 
the  facts  pertaining  to  the  31  young  men  who  selected  home- 
-tead-  on  tin-  Heart  Mountain  Division  of  the  Shoshone  proj- 
ect in  the  State  of  Wyoming.  These  men  by  no  means  came 
In  re  without  "Purse  or  Script. "  Adding  up  the  net  worth 
figures  for  the  31  I  find  they  total  S-J.M;.-TO  for  an  average 
of  sv-jsc..|:;.  Tin-  highest  amount  shown  is  *:',:',.< ><K):  the  low- 
t-t  >J.7'i".  <  )nly  $2,MH)  was  required  by  the  examining  hoard 
lo  meet  the  minimum  requirement  so  far  us  capital  is  con- 
cerned. All  of  this  wealth  was  brought  here,  together  with 
»l  name  which  each  could  use  t<>  Ijorrow  at  least  $3,500 
from  the  Farm  Home  Administration,  or  a  total  of  $98,500. 
Adding  the  -urn  of  their  net  worth-  to  the  amount  they  could 
iMirmw  makes  *3:.l.:;7n  available  for  the  lucky  first  31  for 
lir-t  year  investments  in  modern  farm  homes,  barns,  farm 
-ho|>..  fence-,  machinery,  and  land  improvements.  Park 
County.  \Vyo..  -truck  a  gold  mine  in  this  drawing. 

It  is  thrilling  to  mid  the  letter-  of  recommendations  sent 
in  from  reference-  u-ed  by  these  applicant-.  Most  of  them 
can  lie  -nmmed  up  in  the  word-  of  one  farmer  who  >nid  this 
about  the  veteran  whom  he  was  recommending.  "A  very  fine 
balanced  young  man.  wife,  and  family.  They  will  be  an  ns- 
-«•!  to  any  community,  and  we  will  mis-  them."  Here  is  value 
I  hi-  project  and  the  .iirroniidintr  town-  will  gain  which  can- 
not I*-  measured  in  dollar-  and  '•••tit*. 

Three  of  the  young  men  are  college  graduate-  and  three 
other-  have  had  over  three  yean  of  college  training.  The 
men  brought  an  average  of  1"  yeai-'  farming  ex|ieriem-e. 
It  is  a  known  fact  that  life  provide-  n»  -nb-titute  for  ex- 
perience when  it  mea-un-  out  -m  cess.  All  of  tin-  training 
and  experience  i-  nlTered  our  communities  on  thi-  project. 
Who  know-  but  that  the  unn\\i  include-  future  Congress- 


. Senators,  and  it  is  certain  that  county  commissioners, 
and  community  leaders  in  all  fields  of  politic-  and  society 
will  he  numbered  among  them. 

These  men  bring  another  vital  quality  which  many  of  us 
feel  is  slipping  away  and  that  is  youth.  The  average  age  is 
29V£  years.  The  oldest  is  45  years  of  age  and  the  youngest 
is  21.  It  has  been  truly  said  that  homesteading  requires 
youth  and  determination  first  of  all.  These  qualities  abound 
among  this  group  and  great  accomplishments  can  be  .  \ 
pected  from  them. 

They  offer  new  experiences  and  pos-ihly  new  enterprises 
for  the  communities.  One  veteran  produced  and  sold  3,000 
turkey-  last  year  on  a  rented  farm  in  Nebraska.  He  wants 
to  investigate  prospects  for  this  business  in  Park  County. 
Another  produced  ten  tons  of  broom  corn  in  eastern  Ne- 
braska worth  $400  per  ton.  He  wants  to  know  whether  it 
can  be  grown  here.  Two  men  are  well  established  in  the 
bee  business  and  are  looking  for  new  fields  of  blossoms  where 
the  busy  insects  can  find  nectar  which  is  now  worth  around 
•_'()  ceni>  a  pound.  One  has  $48,0(X)  worth  of  land-moving 
equipment  and  wants  to  do  land  leveling  on  a  commercial 
ba-i-.  It  is  truly  stated  that  "Nothing  ventured,  nothing 
gained."  so  we  can  look  to  the  future  with  great  anticipation 
of  new  developments  from  this  year's  homesteader-. 

Perhaps  the  most  valuable  contribution  these  young  men 
will  make  to  our  communities  is  the  loyalty  and  love  of  the 
flag  which  they  bring.  Twenty-two  of  these  veteran-  served 
their  country  in  World  War  II  in  the  Army:  eight  in  the 
Xavy.  and  one  in  the  Marines.  Four  of  these  men  were 
officer-  and  •_'"  were  enlisted  men.  Four  were  awarded  the 
Purple  Heart  for  wound-  received  in  combat.  One  ha-  th" 
Distinguished  Fl \inir  Cm—  and  the  Air  Medal  with  Seven 
Oak  I,eaf  Clll-tet-. 

When  we  consider  this  wealth  concentrated  at  Heart 
Mountain  we  feel  assured  that  this  is  truly  a  wonderful  work. 
It  -hoidd  !»•  a  -oiirce  ,,f  -;ii  i-f:ic|  inn  to  every  per-on  working 
for  the  Hureau  of  Reclamation  to  know  that  he  i-  contribut- 
ing to  the  -ucce—  of  thi-  program.  At  the  -Mine  time  it  is 
our  soli-inn  duty  to  do  the  U-st  job  possible  of  giving  a- 
ance  ami  encouragement  to  tl worthy  veteran-. 
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A  VETERAN'S  VIEW 


by  RAY  C.  KING,  Settler  on  Heart  Mountain  Division, 
Shoshone  Project,  Cody,  Wyo.,  Region  VI 


Mr.  and  Mrs.  Ray  King,  of  Heart  Mountain  unit  No. 
31,  planting  and  preparing  ground  for  tiny  plum  trees 
which  they  hope  some  day  will  develop  into  a  good- 
sized  orchard.  Note  Mrs.  King  tying  burlap  covering 
around  new  tree  to  protect  it  from  the  rabbits  who 
would  otherwise  enjoy  it  tor  un  evening  meal.  Photo 
by  T.  R.  Broderitk,  Region  VI. 


WE  ARE  A  FORTUNATE  FEW. 

Upon  discharge  from  the  armed  services  we  were  afraid 
to  peer  too  far  into  the  future.  We  were  ambitious  but 
our  problems  seemed  to  multiply  and  multiply.  Good  jobs 
at  high  salaries  were  plentiful  but  most  of  us,  having  been 
born  and  reared  on  farms,  could  think  of  the  future  only 
in  terms  of  owning  a  productive  tract  of  land.  However, 
after  considering  the  current  price  of  real  estate,  machinery 
and  livestock,  our  savings  of  a  few  hundred  dollars  ap- 
peared very  small  indeed ;  and  our  prospects  of  owning  our 
own  farms,  without  burdening  ourselves  with  an  almost 
overwhelming  debt,  were  far  from  encouraging. 

Upon  notification  by  the  United  States  Bureau  of  Recla- 
mation that  83  farm  units  in  the  Heart  Mountain  Division 
of  the  Shoshone  project  near  Powell  and  Cody,  Wyo.,  were 
open  for  homesteading,  we  filed  application  for  one  of 
them  immediately.  We  hardly  dared  hope  to  meet  the 
Bureau  of  Reclamation  qualifications  in  all  respects,  draw 
a  lucky  priority  number  at  a  public  drawing  held  in  Powell 
and  pass  the  scrutiny  of  a  local  board  consisting  of  the  late 
L.  J.  Windle,  project  superintendent,  and  two  prominent 
local  men. 

When  things  had  gone  successfully  this  far,  we  at  last 
began  to  realize  that  we  weren't  dreaming  and  that  all  we 
had  to  do  to  own  a  farm  of  our  own,  was  to  comply  with 
the  liberal  homestead  requirements. 

Wo  were  farther  surprised  and  pleased  at  being  allotted 
two  barracks  and  much  useful  equipment  from  a  nearby 
former  Jap  internment  camp. 

A  year  has  flashed  by  and  we  are  far  from  prosperous. 
In  fact,  ours  is  probably  the  poorest  community  in  the  State 
of  Wyoming. 

Our  first  year's  crops  were  failures.  Cattle  from  the  open 
range  wandered  on  to  many  of  the  farm  units  and  aided 
the  homesteaders  in  harvesting  their  meager  crops,  since  few 
of  the  units  were  properly  fenced  due  to  the  scarcity  of  fenc- 
ing material  and  lack  of  time. 

Our  crops  this  year  are  flourishing  and  our  future  appears 
brighter,  despite  the  fact  that  those  ever-hungry  range  cattle 
again  trod  our  fence  lines  testing  for  weak  spots.  Already 
we  are  gaining,  to  a  certain  degree,  that  sense  of  security  and 


independence  which  comes  only  to  those  who  till  the  soil.     . 

Most  of  us  are  living  in  our  partly  reconverted  barracks 
which  are  far  from  modern  and  are  lighting  them  by  means 
of  kerosene  lamps  or  gasoline  lanterns.  Pack-rats  from  th-j 
desert  often  slink  in  to  share  our  modest  abodes  and  their 
rowdy  romping  in  our  attics  at  night  causes  many  a  sleepless 
hour. 

A  few  of  the  settlers  have  been  fortunate  enough  to  obtain 
water  by  drilling  but  it  is  suitable  for  livestock  only,  due 
to  the  mineral  content,  and  our  water  for  domestic  use  is 
hauled  for  miles  in  cream-cans,  barrels,  tanks  and  whatever 
containers  we  may  have. 

Despite  our  many  disappointing  experiences  of  the  past 
year,  we  are  not  discouraged.  We  know  that  ours  is  a  work- 
able, responsive  soil  and  that  nature,  due  to  the  existing 
desert  conditions  in  the  valley,  has  been  unable  to  grow  the 
vegetation  necessary  for  building  up  organic  matter  in  the 
soil.  We  are  determined  to  give  nature  a  helping  hand  by 
plowing  under  legumes  and  other  green-manure  crops.  Thus, 
in  a  few  years,  we  expect  to  accomplish  the  work  at  which 
she,  unaided,  has  so  miserably  failed. 

We  like  the  people  of  Wyoming.  They  are  friendly, 
frank  and  unassuming,  traits  of  a  truly  agricultural 
community. 

We  now  feel  that  we  are  full-fledged  citizens  of  Wyoming 
and  as  such  expect  to  take  active  interest  in  all  community, 
county  and  State  affairs.  We  expect  to  conduct  ourselves 
in  such  a  manner  that  we  shall  be  considered  a  credit  to  the 
community  and  not  mere  riff-raff  that  has  drifted  in  from 
other  States. 

We  are  men  of  vision.  When  we  gaze  across  these  barren, 
desert  tracts,  studded  with  sage  and  homesteaders  shacks. 
we  are  looking  far  into  the  future,  and  visualize  waving 
fields  of  grain  and  alfalfa,  green  pastures  and  modern  homes 
of  a  prosperous  and  happy  farm  folk. 

Yes,  with  onr  feet  planted  firmly  on  Wyoming  soil,  we 
throw  back  our  shoulders,  breathe  deeply  of  her  invigorating 
air,  gaze  at  her  beautiful  mountains  and  are  thankful  to  the 
depths  of  our  hearts  that  we  live  in  the  greatest,  most 
generous  democracy  in  all  the  world.  END 
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History  of  the  Bureau  of  Reclamation's  Regular  Annual 
Appropriation  Act,  1949  (Kxcin«h-<-  of  Trust  /•  /im/>) 
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THE  RECLAMATION  ln\ 


State 

Project 

Allowed  by 
the  Bureau  of 
the  Budget 

As  reported  by 
comm.  (Rpt. 
No.  2038)   4 
passed  by 
House  (H.  R. 
6705,  5-27-48) 

As  reported  by 
Senate  com- 
mittee (Rpt. 
No.  1609)  and 
passed  by 
Senate 

As  recom- 
mended by  con- 
ference com- 
mittee 

Appropriation 
Act  1949  i 

General  fund—  Continued 
Special  Acts: 
Montana    -  

Fort  Peck  .'..__"  

$2,  200,  000 

$990,  000 

$1  980  000 

$990  000 

Various 

Missouri  River  Basin 

63,900,000 

52,  767  500 

56  275  800 

54  786  650 

Arizona  -Nevada  

Advances  to  Colorado  River  Dam  Fund: 
Boulder  Canyon  

1,  920,  000 

1,600.000 

1,728,000 

1,700,000 

California  

All-American  Canal 

4,  484,  000 

4,000,000 

4  242  000 

4,  000  000 

Colorado  River  Front  Work  and  Levee  System 

1  160,000 

1,050  000 

1  050  000 

1  050  000 

232  437  000 

194  039  900 

214  734  000 

208  883  700 

150,000 

150  000 

150  000 

216  000 

Protection    and    maintenance    of    transferred 
property  ._  

Other  special  funds: 
Colorado  River  development  fund  

600,  000 

500,000 

900  (XXI 

900,000 

Colorado  River  Dam  fund: 
Arizona-Nevada 

Boulder  Canyon,  O.  A  M 

1  637  000 

1  500  000 

1  500  000 

1  500  000 

Subtotal 

2  137  000 

2  000  000 

2  400  000 

2  400  000 

Total,   general   and    special    funds    (in- 
cludes appropriation  from  power    reve- 

277  957  650 

226  794  897 

254  442  855 

245  566  139 

Pcrmanent  appropriations: 
Repayment  of  advances  from  the  Treasury  (  All- 
American  Canal  project)  

125  000 

125  000 

125  000 

125  COO 

Fort  Peck  continuing  fund 

250  000 

250  000 

250  000 

250  000 

600  OCX) 

600  000 

600  000 

600  000 

Repayment  of  advances  from  the  Treasury, 
with  interest  (Boulder  Canyon  project) 

5,  000  000 

5  000  000 

5  000  000 

5  000  000 

5  975  000 

5  975  000 

5  975  000 

5  975  000 

Grand  total,  all  accounts  (includes  ap- 
propriation from  power  revenues) 

283  932  650 

232  769  897 

260  417  855 

251  451  139 

1  No  change. 

Congressional  Action  on  Funds — Fiscal  Year  1949 

For  the  fiscal  year  1949  which  begins  July  1.  1948,  and 
extends  to  June  30,  1949,  the  President  of  the  United  States 
transmitted  to  the  Congress  for  its  consideration  appropria- 
tion estimates  for  the  Bureau  of  Reclamation  totaling  $277,- 
957,650;  of  this  amount  $255,925,500  was  for  continuation  of 
construction  of  various  projects  in  the  17  Western  States  and 
the  remaining  amount  of  $-22,032,150  was  for  general  super- 
vision, investigations  of  future  projects,  and  operation  and 
maintenance  of  all  completed  projects  not  turned  over  to  the 
water  users. 

Extensive  hearings  were  held  by  the  Subcommittee  for  In- 
terior of  the  Committee  on  Appropriations  for  the  House  of 
Representatives.  These  hearings  began  on  March  25  and 
extended  through  April  30  for  a  total  of  36  sessions.  Every 
phase  of  the  Reclamation  activities  was  explored  in  detail 
in  the  printed  hearings  embodying  1,911  pages.  On  May  26 
the  full  Appropriation  Committee  reported  the  Interior  De- 
partment appropriation  bill  to  the  House  and  included 
$226,794,897  for  the  Bureau  of  Reclamation  of  which 
$210,731,870  was  for  construction. 

The  House  committee  in  reporting  out  the  bill  provided 
funds  for  all  projects  included  in  the  President's  budget,  and 
the  amounts  averaged  18.5  percent  less  than  the  amount  of 
the  estimate.  In  addition  to  the  dollar  appropriations,  the 
House  bill  included  a  number  of  language  provisions. 

The  bill  passed  the  House  on  May  27  and  hearings  began 
before  the  Senate  Subcommittee  on  Interior  Appropriations 
the  following  week.  The  Bureau  of  Reclamation  appeared 
on  June  3  and  4,  night  hearings  being  held  on  both  nights. 
The  Senate  bill  was  reported  on  June  12  and  was  passed  by 
the  Senate  on  June  14.  As  passed  by  the  Senate  the  bill  in- 
cluded $254,442,855  for  the  Bureau  of  Reclamation,  of  which 
$235,463,650  was  for  construction  of  projects.  The  bill  as 
passed  by  the  Senate  was  without  most  of  the  language  pro- 
visions that  had  been  included  in  the  House  bill. 


Conferees  on  the  bill  met  beginning  Tuesday,  June  15,  and 
reported  the  results  of  their  efforts  to  compromise  between 
the  House  and  the  Senate  on  June  I7tli.  The  bill  as  finally 
reported  by  the  conferees  and  accepted  by  both  Houses  which 
will  become  law  for  the  fiscal  year  1949  contains  $245,566,139 
for  the  Bureau  of  Reclamation  of  which  $277,584  510  is 
for  construction.  The  final  bill  modified  language  provi- 
sions that  had  been  originally  included  in  the  House  bill. 

The  bill  as  finally  passed  requires  the  Commissioner,  As- 
sistant Commissioners,  and  all  Regional  Directors  to  have 
at  least  5  years  of  engineering  and  administrative  experience 
after  January  31,  1949.  This  affects  the  tenure  of  office 
of  Commissioner  Michael  W.  Straus  and  Regional  Director 
Richard  L.  Boke  of  Sacramento,  Calif. 

The  bill  also  includes  restrictions  on  personnel,  but  modi- 
fied somewhat  from  the  original  House  action;  requires  the 
absorption  of  construction  contract  holdbacks  payable  in 
future  years;  permits  the  use  of  force  account  employees  at 
a  cost  not  exceeding  8  percent  of  the  construction  appropria- 
tion for  any  project;  provides  for  investigation  work  in 
Alaska  as  a  basis  for  legislation;  provides  for  payments  to 
school  districts  for  instruction  of  dependents  of  employees 
of  the  Bureau  and  contractors  engaged  on  construction  of 
projects;  authorizes  work  on  rehabilitation  and  betterment 
of  existing  projects  totaling  $150,000,000;  and  provides  for 
transfers  to  the  Bureau  of  Reclamation  of  miscellaneous  Gov- 
ernment projects  now  in  the  custody  of  the  War  Assets 
Administration. 

The  measure  also  authorized  $126,000  of  available  funds 
to  complete  the  Buford  Trenton  projects  in  North  Dakota. 

The  Second  Deficiency  Act  for  1948,  passed  in  the  closing 
hours  of  Congress,  includes  $1,113,000  for  the  Bureau  of 
Reclamation  for  the  Boulder  Canyon,  Preston  Bench,  and 
Fort  Sumner  projects,  as  well  as  $2,000,000  for  the  Depart- 
ment of  the  Interior  to  overcome  damage  to  Department 
property  occasioned  by  floods  in  the  Columbia  Basin  area. 
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International  Congress  un  Large  Dams  Meets 

The  third  International  Congress  on  Large  Dam*  met  at 
Stockholm.  Sweden.  June  10-17  with  Gail  A.  Hathaway,  Spe- 
cial Assistant  to  the  Chief  of  Engineers,  Corps  of  Engimvr-. 
l>r|i;irtii)ent  of  tin-  Army.  presiding  us  Chairman. 

Walker  R.  Young,  retiring  Chief  Engineer  of  the  Bu- 
reau of  Reclamation  and  Joel  D.  Justin,  consulting  engineer 
of  Cornell  University,  served  as  Vice  Chairman.  Other  dis- 
tinguished  members  of  the  delegation  included: 

K.  Hohert  de  Luccia,  Chief,  Bureau  of  Power,  Federal 
Power  Commission. 

t  B.  F.  Jakobsen,  Chief,  Plans  and  Specifications  Section, 
South  Pacific  Division,  Corps  of  Engineers,  Department  of 
the  Army. 

T.  A.  Middlebrooks,  Chief,  Soils  Branch,  Office  of  Chief 
of  Engineers,  Corps  of  Engineers,  Department  of  the  Army. 

(  la rence  Rawhouser.  Engineer,  Dams  Division,  Bureau  of 
Reclamation,  Department  of  the  Interior. 

Dr.  Karl  Terzaghi,  consulting  engineer,  Graduate  School, 
Harvard  University. 

Carl  P.  Vetter,  Chief,  Office  of  River  Control  of  the  Col- 
orado River.  Bureau  of  Reclamation,  Department  of  the  In- 
terior. 

As  a  report  on  the  Conference  was  not  available  at  the 
rime  tlii-  i--ne  went  lo  press,  a  n-iiine  <>f  the  proceedings  will 
lx>  publi-hed  in  our  next  issue. 

Kansas  Dedicates  Its  First  Big  Multiple- 
Purpose  Dam  and  Reservoir 

The  huge  K:in<>|>(ilis  Dam  on  the  Smoky  Hill  Kiver,  lo- 
cated 2->  miles  southwest  of  Salina.  Kans..  has  been  completed 
and  was  dedicated  on  May  :',],  1!M>.  This  is  the  first  dam 
of  the  comprehensive  Missouri  River  Basin  plan  of  dcvel 
opment  to  be  completed  in  the  lower  Mi-souri  River  Basin, 
and  it  i-  the  fir-t  major  multiple-purpose  dam  con-tun  ic.l 
in  the  entire  State  of  Kansas. 

During  the  dedication  ceremonies,  (iov.  Frank  Carlson  of 
Kansas  accepted  the  phy-ical  structure  in  In-half  of  the 
"|wople  i.f  Kansas''  from  Maj.  Gen.  Lew  i-  A.  1  'ick.  Missouri 
River  Division  Engineer.  General  Pick  is  coauthor  of  the 
Pick-Sloan  plan  for  development  of  water  resources  in  the 
Mi— ouri  River  Ba-in  which  extend-  from  the  mountains  in 
Montana  t<>  St.  I -.  Mo.,  including  all  or  parts  of  in 

States, 

The  Kansas  Stale  Highway  Commis-ion  reported  thill 
allOUt  35,0(10  (H-ople  attended  the  big  celehration  at  Kanop., 
1 1-  Dam.  A  State-wide  radio  broadcast  was  made  of  the 
< •en-monies,  and  there  were  boat  races  on  the  re-ervoir.  Kc 
jrion  \TI  Din-dor.  A.  A.  Bat-on.  Di-trid  Kngineei  II  I. 
!{ol«in-on  of  the  Kansas  Basin  l>i-n  id.  and  Engineer  A.  C. 


Brady  of  the  Bureau  of  Reclamation  attended  the  gala 
celebration. 

The  3-mile  long  Kanopolis  Dam.  constructed  l>\  the  Coi -p.- 
of  Engineers  of  the  Department  of  the  Army,  is  131  feet 
high,  and  provides  a  maximum  storage  of  450,000  acre-feet. 
It  is  a  multiple-purpose  reservoir  for  flood  control  and  water 
conservation,  and  offers  attractive  possibilities  for  recrea- 
tional use,  such  as  boating,  fishing,  swimming,  and  other 
outdoor  sports. 

There  is  a  possibility  of  irrigating  some  40,000  acres  of 
valley  land  between  Kanopolis  Dam  and  Salina.  Kans..  by 
use  of  waters  regulated  at  the  reservoir  which  has  been  au- 
thorized by  the  ( 'onirressas  part  of  the  plan  for  development 
of  the  Missouri  River  Basin. 

Railroad  Men  Meet  at  Billings 

Representatives  of  the  various  railroads  operating  in  Re- 
irion  VI  met  with  Bureau  officials  recently  in  Billings,  Mont., 
in  order  to  gain  better  understanding  of  the  immediate  Mis- 
souri Basin  project. 

Among  those  present  were  John  W.  Haw  and  L.  A.  Ma. 
Donald  of  the  Northern  Pacific  Railway;  L.  H.  Robl>in- 
and  G.  A.  Dyke  of  the  Chicago.  Milwaukee.  St.  Paul  & 
Pacific  Railroad;  E.  M.  Gregory  and  C.  E.  Jarrett  of  the 
Great  Northern  Railway;  A.  P.  Simon  and  D.  C.  McLeod  of 
the  Soo  Line;  and  Val  Kuska  of  the  Chicago,  Burlington  A 
Quincy  Railroad. 

The  railroad  men  stressed  the  need  for  speeding  up  con- 
struction of  the  Missouri  Basin  to  show  the  people  of  the 
Mi-souri  Basin  States  that  the  Bureau  is  actively  engaged 
in  the  construction  of  the  project.  Too  many  persons,  it 
wa>  asserted,  erroneously  believe  that  the  development  i- 
still  in  the,  ''paper  plan"  stage,  to  be  built  sometime  in  the 
far  distant  future.  The  railroad  representatives  asked  that 
the  people  of  the  country  be  informed  of  the  benefits  to  be 
derived  throughout  the  country  from  the  project  and  urged 
the  lessening  of  repayment  obligation  to  the  water  users  in 
recognition  of  the  national  importance  of  irrigation  during 
a  period  when  food  and  fibre  -npplic-  are  -liort. 

Three  Die  in  Turumrari  Cave-In 

< 'on-truci  ion  Engineer  William  Q.  Reeves.  Field  En- 
gineer (Jcorge  K.  Fulton,  and  Dragline  Operator  Carl  Berg, 
of  the  Bureau  of  Heclamal  ion'-  Tiicumcnri  project  in  New 
Me\i lost  their  live-  following  a  cave-in  of  earth  over- 
lying the  Conchas  Dam  irrigation  tunnel  No.  .'•  at  the  <outh 
tdge  of  Tiicumcnri  on  April  '•'•». 

The  men  were  in\  e-tigat  ing  a  cave-in  which  had  occurred 
the  week  prccecding.    The  earlier  cave-in  had  been  the  sub- 
jcct   of  continuous  probing  by  Bureau  engineers  and  geol 
on  i -I-  (o  determine  it*  cause  up  to  the  time  of  the  fatal  ac- 
cident. 
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THE  RECLAMATION  ERA 


NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  May  1948 


Project 


C  ,iorado-Big  Thompson,  Colo. 
...do... 


2114 


Columbia  Basin,  Wash. 
Hungry  Horse,  Mont  .. 
..do... 


Fort  Peck,  Mont 

Davis  Dam,  Ariz.-Nev. 


Missouri  Basin,  Wyo  .. 

Mlssouri  Basin,  Nebr — 

!  Missouri  Basin,  S.  Dak. 


...do. 


Hungry  Horse,  Mont 

Missouri  Basin,  Wyo 

Columbia  Basin,  Wash.. 


Colorado-Big  Thompson,  Colo 
...do 


' 

2165 
2167 
2168 
2173 
2174 
2177 

2180 
2181 

2196 
2208 
R5-2 
K6-Bis-6 
R7-8 


Missouri  Basin,  Nebr 

Klamath-Tule  Lake,  Oreg.-Calif 

Davis  Dam,  Ariz.-Nev 


.do 


Columbia  Basin,  Wash 

Missouri  Basin-Boysen,  Wyo._ 

Davis  Dam,  Ariz.-Nev 

Colorado-Big  Thompson,  Colo. 


Shoshone,  Wyo 

Boulder  Canyon  All-American  Canal, 

Ariz.-Calif.-Nev. 
Columbia  Basin,  Wash 


Colorado-Big  Thompson,  Colo. 

Rio  Grande,  N.  Mex.-Tex 

Missouri  Basin,  N.  Dak 

Missouri  Basin,  Kans 


Award 
date 


May  13 

May  7 

May  24 

May  28 

May  Id 

May  14 

May  5 

May  11 
May  5 
May  21 

..do.... 


May  18 
May  11 
May  28 

May  11 
May  21 

May  7 
May  21 
May  26 
May  13 
May  14 
May  21 
May  26 
May  14 

May  28 
..do 

May  6 

May  28 

May  19 

May  6 

May  7 


Description  of  work  or  material 


Switchboirds  for  Estes  power  plant,  schedule  1 

Distribution  switchboards  and  battery  chargers  for  Estes  power  plant, 
schedule  2. 

Three  circuit  breakers  and  6  current  transformers  for  Grand  Coulee  switch- 
yards, schedules  1A  and  3A. 

Furnishing  and  installing  four  75,000  kilovolt-ampore  generators  for 
Hunery  Horse  power  plant. 

Four  105,000-horsepower  hydraulic  turbines  for  Hunpry  Horse  power  plant, 
schedule  1. 

Control  board  for  Williston  substation,  schedule  1 


Current  transformers  for  Cochise  terminal  facilities,  Tucson  substation, 
schedule  3. 

Transformers  and  resistor  units  for  Kortes  power  plant 

Six  50-  by  30-foot  radial  gates  for  Enders  Dam 

Furnishing  and  erecting  20  prefabricated  residences  for  Shadehill  Govern- 
ment camp,  schedule  1. 

Furnishing  and  erecting  20  prefabricated  residences  for  Bixby  Government 
camp,  schedule  2. 

Furnishing  and  erecting  46  prefabricated  residences  for  Hungry  Horse 

Government  camp,  schedule  6. 
Furnishing  and  erecting  16  prefabricated  residences  for  Kortes  housing  at 

at  Mills,  Wyo.,  schedule  7. 
Dispatcher's  board  and  desk  for  left  powerhouse,  Grand  Coulee  power 

plant. 

Outlet  pipe  for  Soldier  Canyon  Dam,  Horsetooth  reservoir 

Supervisory  control  equipment  for  control  of  West  Portal  and  Shadow 

Mountain  spillway  from  Granby  pumping  plant. 
Construction  of  earthwork,  canal  lining,  and  structures  for  Cambridge 

Canal  and  earthwork  and  structures  for  drains. 
Construction  of  earthwork  and  structures  for  laterals  and  drains  in  area  A; 

and  wasteway  and  culvert  for  J  canal. 
Steel  towers  for  Davis  Dam-Hoover  Dam,   Davis-Dam-Prescott,  and 

Prescott-Phoenix  230-kilovolt  transmission  lines. 
6  oil  storage  tanks  for  Davis  power  plant 


Coupling  capacitors  and  carrier-current  line  traps  for  right  switchyard  at 

Grand  Coulee  power  plant. 
One  traveling  crane  for  Boysen  power  plant 


Constructing  foundations  and  erecting  steel  towers  for  230-kilovolt  Davis- 
Parker  transmission  line. 
Discharge  pipe  bends  and  1  junction  branch  for  Granby  pumping  plant.. 

Construction  of  earthwork  and  concrete  chute  for  Willwood  Canal 

Construction  of  earthwork,  pipe  lines,  and  structures  for  units  2,  3,  and  4, 

laterals  99.8  to  1 19.6  and  sublaterals,  Coachella  Valley  distribution  system. 
Fabricated  structural  steel  for  bus  structure  for  right  switchyard  and 

Grand  Coulee  power  plant. 
5  radial  gates  and  hoists  for  spillway  at  Olympus  Dam 


Construction  of  115-kilovolt  terminal  facilities  at  Elephant  Butte  power 

plant. 
Furnishing  and  erecting  16  prefabricated  residences  for  Government  Camp 

at  Glea  Ullin. 
Sewerage  and  water  distribution  systems  for  Government  housing  at  St. 

Francis,  Kans. 


Contractor's  name  and  address 


Westinghouse  Electric  Corp.,  Den- 
ver. Colo. 

Wolfe  and  Mann  Manufacturing  Co., 
Baltimore,  Md. 

General  Electric  Co.,  Denver,  Colo 

...do... 


Allis-Chamlers    Manufacturing    Co., 
Denver.  Colo. 

Westinghouse    F.leetric   Corp.,    Den- 
ver, Colo. 
...do.... 


.do.. 


American  Bridge  Co..  Danver,  Colo. . 
Fogg   and    Holzworth    Construction 

Co.,  Miles  City,  Mont. 
Brezina     Construction    Co.,    Rapid 

City,  S.  Dak.,  and  Homeola  Corp., 

Chicago,  111. 
H.  &  L.  Building  Service,  Missoula, 

Mont. 
Robertson  and  Dean,  Casper,  Wyo. 

Control  Corp.,  Minneapolis,  Minn. 

Basalt  Rock  Co.,  Inc.,  Napa.  Calif. 
Control  Corp.,  Minneapolis,  Minn. 

J.  A.  Terteling  &  Sons,  Inc.,  Eoise, 

Idaho. 
Ramsey  Construction  Co.,  Corvallis, 

Oreg. 
American  Bridge  Co.,  Denver,  Colo. 

Pacific  Coast  Engineering  Co.,  Ala- 
meda,  Calif 

Westinghouse  Electric  Corp.,  Denver- 
Colo. 

Judson  Paciflc-Murphy  Corp.,  Emery- 
ville, Calif. 

Charles  J.  Dorfman,  Los  Angeles, 
Calif. 

Pacific  Coast  Engineering  Co.,  Ala- 
meda,  Calif. 

Sharrock  and  Pursel,  Casper,  Wyo... 

R.  V.  Lloyd  &  Co.,  RusscllvUle,  Ark 

Bethlehem  Steel  Co.,  Bethlehem,  Pa. 

Paciflc  Coast  Engineering  Co.,  Ala- 

meda,  Calif. 
Reynolds   Electrical   &   Engineering 

Co.,  El  Paso,  Tex. 
Holm    Construction   Co.,    Glendive, 

Mont. 
Dobson  Brothers  Construction  Co., 

Lincoln,  Nebr. 


Contract 
amount 

$77,  021 

34,940 

463,560 

4,414,000 

2, 150, 000 

20,918 

10,  456 

22,700 
298,008 
179,999 

183, 950 

424, 461 
143, 820 
21,302 

12,092 
12,960 

* 
937.  139 

91,655 

1,  958, 416 

12, 610 

34,868 

37,914 

428, 139 

34,600 

46,  735 
2, 203, 993 

162,385 
30,430 
20,971 

149, 899 
11,292 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  By  September  1948 


Project 


Description  of  work  or  material 


Project 


Description  of  work  or  material 


Boise,  Idaho. 
Do... 


Boulder    Canyon-All    American 
Canal,  Calif. 

Do 

Boulder  Canyon,  Ariz.-Nev 


Central  Valley,  Calif.. 
Do... 


Do. 
Do. 


Colorado-Big  Thompson,  Colo. .. 


Do 


Do 

Do 

Columbia  Basin,  Wash. 


Do. 
Do. 


Do- 
Do. 
Do 


Construction  of  laterals,  earthwork,  and  concrete  struc- 
tures, Fourth  Lateral  unit,  Canyon  County,  Idaho. 

Moving  of  cemetery  in  Anderson  Ranch  Dam  reservoir 
area  near  Pine,  Idaho. 

Construction  of  culvert  under  highway  and  railroad  near 
Yuma,  Ariz. 

Pumping  units  for  Coachella  Valley  distribution  system. 

Butterfly  valves,  units  A3  and  A4,  for  Hoover  power 
plant. 

Construction  of  earthwork,  lining,  and  structures  for  27 
miles  of  Friant-Kern  Canal  near  Porterville,  Calif. 

Construction  of  earthwork  and  structures  for  about  15 
miles  of  Delta-Mendota  Canal  near  Patterson,  Calif. 

Radial  gates  and  hoists  for  Friant-Kern  Canal. 

Radial  gates  and  hoists  for  Delta-Mendota  Canal. 

Construction  of  earthwork,  lining,  and  structures  for  10 
miles  ofHorsetooth  Feeder  Canal,  including  a  diversion 
dam  on  the  Big  Thompson  River,  1  mile  of  tunnel,  12 
concrete  siphons,  1  steel  siphon,  and  other  structures, 
near  Loveland,  Colo. 

Construction  of  32  miles  of  wood  pole  and  6  miles  of  steel 
tower  115-kiJovolt  transmission  line  from  Granby 
pumping  plant  to  Estes  power  plant. 

Elevators  for  Granby  Dam. 

Radial  gates  and  hoists  for  Qranby  Dam. 

Construction  of  earthwork  and  structures  for  about  15.3 
miles  of  the  West  Canal  near  Ephrata,  Wash. 

Construction  of  earthwork  and  structures  for  about  8.3 
miles  of  Potholes  East  Canal  near  Norden,  Wash. 

Completion  of  Grand  Coulee  pumping  plant,  warehouses 
A  and  B,  installation  of  pump  discharge  pipes,  crest 
railings  and  lighting;  construction  of  Feeder  Canal 
headworks  to  station  3+12.12,  machine  shop  and  cen- 
tral heating  plant,  addition  to  right  training  wall, 
and  water  storage  reservoir  for  Mason  Addition,  streets, 
sidewalks;  assembly  of  face  caisson;  and  rock  excavation 
for  Feeder  Canal  between  headworks  and  station 
36+00. 

Structural  steel  framing  for  Grand  Coulee  pumping 
plant. 

Freight  aud  passenger  elevators  for  Grand  Coulee  pump- 
ing plant. 

Elevators  for  right  control  bay  at  Grand  Coulee  Dam 
and  power  plant. 


Deschutes,  Oreg 


Hungry  Horse,  Mont- 

Do 

Kendrick,  Wyo 


Klamath,  Calif.-Oreg 
Mirage  Flats,  Nebr 


Missouri  Basin,  Mont- 
Do.  -. 


Do. 


Missouri  Basin,  Nebr. . 
Missouri  Basin,  S.  Dak- 
Do... 


Do 

Missouri  Basin,  Wyo_. 


Missouri  Basin,  Wyo.-Nebr. 
Provo  River,  Utah 


Rehabilitation  of  buildings,  including  alteration,  repair, 
painting  and  decorating  at  Madras  Air  Base,  Jefferson 
County,  Oreg. 

96  inch  ring  follower  gates  for  Hungry  Horse  Dam. 

96  inch  hollow  jet  valves  for  Hungry  Horse  Dam. 

Erecting  foundation  and  115-  and  57-kilovolt  bus  struc- 
tures for  Casper,  Wyo.,  substation. 

Rehabilitation  and  extension  of  laterals  and  drains  near 
Tule  Lake,  Calif. 

Erection  of  office  building,  3  prefabricated  residences, 
warehouse,  utility  buildings,  well  pumphouse,  and  ele- 
vated tank,  and  installation  of  utilities  on  State  High- 
way No.  87  about  12  miles  south  of  Hay  Springs,  Nebr. 

Construction  of  Canyon  Ferry  Dam  and  power  plant,  a  con 
crete  structure  about  15  miles  northeast  of  Helena,  Mont 

Construction  of  concrete  pumping  plant  and  appurtenant 
structures  on  the  Yellowstone  River  near  Savage, 
Mont. 

Construction  of  ofllce  building,  garage,  shop,  laboratory, 
streets  and  walks,  and  installation  of  water  and  sewer- 
age systems  and  other  facilities  at  Moorhead  Govern- 
ment camp,  about  5  miles  southwest  of  Moorhead, 
Mont. 

Construction  of  Superior-Courtland  diversion  dam,  a 
300-foot  long  concrete  overflow  structure,  on  the  Re- 
publican River  near  Guide  Rock,  Nebr. 

Construction  of  office  building,  garage  and  shop,  ware- 
house, laboratory,  mess  hall,  streets  and  walks,  and 
installation  of  water  and  sewerage  systems  and  other 
facilities  at  Shadehill  Government  camp,  about  20 
miles  south  of  Lemmon,  S.  Dak. 

Construction  of  office  building,  garage  and  shop,  labora- 
tory, bunkhouse,  streets  and  walks,  and  installation  of 
water  and  sewerage  systems  and  other  facilities  at 
Bixby  Government  camp,  about  40  miles  northwest  of 
Faith,  S.  Dak. 

Construction  of  about  3  miles  of  access  road  at  Bixby 
Dam,  Perkins  County,  S.  Dak. 

Construction  of  ofllce  building,  garage,  shop,  laboratory, 
streets  and  walks,  and  installation  of  water  and  sewer- 
age systems  and  other  facilities  at  Keyhole  Government 
camp,  about  18  miles  northeast  of  Moorcroft,  Wyo. 

Construction  of  about  170  miles  of  115-kilovolt  wood  pole 
transmission  line  from  Casper,  Wyo.,  to  Gering,  Nebr. 

Construction  of  about  1  mile  of  69-inch  diameter  steel  or 
concrete  cylinder  pipe  line  for  the  Big  Cottonwood  sectou 
of  the  Salt  Lake  aqueduct  near  Salt  Lake  City,  Utah. 


Special  Excavator  for  Ditch  Turn-Outs 


ENGINEER  L.  M.  ARMSTRONG  of  the 
Bureau's  Gila  project  on  ih«-  Lower  Colo- 
rado River  designed  the  "brain  child" 
shown  in  the  photograph  at  the  left  which 
provide*  economical  excavation  of  turn- 
outs from  farm  ditches.  The  equipment 
con-i-t-  of  a  ditcher  plow  mounted  on  the 
trunnion  bar  of  a  D— 7  caterpillar  tractor 
and,  at  the  right  immediate!)  below,  it  is 
shown  in  action.  This  efficient  equipment 
excavates  ditehes  at  a  rate  of  2  I  cents  per 
turnout  as  compared  with  8 1.1 2.^  per  turn- 
out when  a  half-yard  dragline  was  used. 
This  device  is  praetieal  for  farm  ditch  exca- 
vation on  various  irrigation  project-. 


\bo»r,  after  turn-out  inexravni.il.  concrete 
pipe  i«  placed  prior  to  backfilling  which  in 
done  with  the  aid  of  a  tractor  with  attached 
do/rr  Made  «hown  at  riuhl.  t  «i«l  of  build- 
ing excavator  wa»  S22O.  \rm.lroni:'.  i.lf.i 
•M  •  <led  in-i.ill.ili..ii  of  approximate!)  I  I  . 
WM>  farm  lurn-oiil-  on  ^  iiina  Me»a  l>ivi»ion 
of  ihr  Gila  I'rojc.  I  in  \rixona. 

All  I.I...I...  IIT  Samuel  H.  Wmkin*.  Kr«i»n  III. 
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-. ul  irii.nl-  from   -i. mi 

Ill   ':•    M      •  I      Itll  I   \M  \rlOX. 

Kniinn   •'>.     liii.ni//".    I  >f..    \lnti   .M.    I!>IH. 

Mi  M:  Kltlton:  I  niiiilil  like  In  notify  yntl  of  rlmiiKihg  my  iiililn-— .. 
Ixi-niiw  I  nil)  ln-KMiiiiiiK  lo  innke  tin-  in-|»-i  lion  trip  In  lli>-  wcxtiTii 
|mrl  of  tin-  I'niti-.l  si.iii-s  In  Kit-In nuil Ion  work  iiml  iifli-r  Hint  ri-ttirn 

to   SilllM. 

I  iim  biRhly  nppri-  intUr  »f  your  kin.lni-»  fur  wilding  tin-  !!>•  i  \\i  v 
ttoK  r'.n\  to  MM-  .hiring  in\  Iriilnlng  work  will)  tin-  I'.nr.-.iii  ..f  l(ii-l:ini:i- 
Hon.  I  inn  very  xlnil  to  Inform  you  I  Imrr  fnun.1  Mir  K»  v  useful  mill 
InfornintiTp,  I-M-I  >  nrtlele  In  very  lnti-r«--i  iiu:  nnil  (irolltiilili-  In  inc. 
mill  it  in  Knlnc  to  glff  IIM-  n  k'.i-:il  il«*nl  of  |ili-ii«nn-  to  nuiki-  uw  .,f 
llu-«'  |iiilili.  ntl"ii«  in  -tiiilyiiiK  bow  lo  pnirllii*  Irrluntlon  «i,ik  niul 

((.'xiifiniirv/  on  imgr  lit) 
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OtJK   FRONT  COVKK 

\  i.  .  I. .in  HI, .MI-I  mi  hi-  OMII  i-  XIIIIIB  Jiirkir 
Kiihincll.  son  of  a  Kendrick  project.  \\>n- 
MIIII..  irrigation  farmer.  Here  he  l«ke«  lime 
out  lo  paddle  his  raiioe  in  an  irrigation  ditch. 
ll<-  made  the  improt  ix-il  »e«el  from  tin  roof- 
ing. Note  the  nail  holes  sealed  with  chilli. 
Tlii«  photo  »ii«  liikrn  In  Norton  T.  Nmill  of 
Region  VII. 


0|!l<    ItVCk    COVKK 

\\  .       .in-      ,ii,l.l,l..l      lo     |iliiilo_i.i|ihi'i      (.eorge     < ».      lton.i«il     • 
Region  III   for  thi-  rxcclh-iit  .hot  of  (ji.lle  I'enk  in  the  Muck- 
•  kin   MIIIIIII.IIII>  of    \ri/ona.     Thi«  unMilieileil  photo  x.i-  l.iki 
from   the  <Uilif»rnia  bank  of  lh<-  <  oloi.nlo   Hi>er  near  Pnrki-' 
Dam.  <4ilif.      ER  \  reader,  will  rrnirinlier  Mr.  Hoiiavn   l"i    li 
,,,,/..., MM, u-    photo  of  the    \ri/o:m  (.inn)  which  appi.m'l    ' 
the  J. inn. u.    I'M"  i«ne  of  our  maga/ine  when  lie  phii-nl  llm 
in  the  profe»ioiuil  .  l.i--  in  thr  Hiirrnii'-  photo  i  oiitr-l   I,.  1,1  i 
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PIONEER  PIPELINE 


MAN-MADE  RAIN  IS  FEATURED  ON  THE  WEST  UNIT  OF  THE  DALLES — FIRST 
ALL-SPRINKLER  IRRIGATION  PROJECT  TO  BE  CONSTRUCTED  BY  THE  BUREAU  OF 
RECLAMATION 


by  C.  E.  Mohler,  Engineer, 

Salem,  Oreg.,  Office, 

Region  I 


A  SHORT  DISTANCE  BKLOW  CEIJLO  FALLS,  where  the  mighty 
Columbia  River  cascades  into  the  quiet  backwaters  of 
Bonneville  Dam.  lies  the  city  of  The  Dalles,  Oregon.  Sur- 
rounding the  community  in  this  scenic  locality  are  4,530  acres 
of  crop  land  comprising  the  West  Unit  of  The  Dalles  project. 
It  is  there  that  an  advancement  in  Federal  Reclamation 
will  be  pioneered.  Water  is  to  be  lifted  more  than  twice  as 
high  as  in  any  pumping  plants  previously  built  by  the  Bureau 
of  Reclamation,  and  the  project  is  the  first  to  be  approved  on 
the  recommendation  that  sprinkling  facilities  be  provided 
for  all  irrigable  lands. 

An  Area  of  Hillside  Orchards 

Water  is  to  be  pumped  from  the  Columbia  River  to  hillside 
orchards  as  much  as  800  feet  above  river  level  under  the  irri- 
gation plan  recommended  and  approved  by  Secretary  of  the 
Interior  J.  A.  Krug  in  March  1948. 

Various  plans  for  irrigation  of  orchards  in  the  vicinity  of 
The  Dalles  were  rejected  in  the  past  because  of  insufficient 
water  supply  or  excessive  costs.  In  fact,  without  two  im- 
portant ;ind  rather  recent  technological  developments,  irriga- 
tion of  the  total  area  would  still  be  infeasible.  The  first  of 
these  two  is  the  abundance  of  seasonal  power  from  the  large- 
scale  hydroelectric  plants  at  Bonneville  and  Grand  Coulee 
Dams.  It  is  this  power,  available  at  low  cost,  that  will  lift  the 
water  to  levels  previously  unattainable  economically. 

The  second  development  is  creditable  to  the  manufacturers 
of  pipes,  sprinklers,  and  auxiliary  equipment.  Without  these 
devices  for  applying  irrigation  water  in  the  form  of  artificial 
rain,  it  is  doubtful  that  the  steep  hillsides  of  the  area  would 
ever  be  irrigated  successfully.  Such  terrain  is  definitely  not 


adapted  to  the  traditional  method  of  delivering  water 
through  canals  and  farm  ditches. 

Many  of  the  lands  to  be  irrigated  lie  on  high,  rolling  hills 
with  occasional  steep,  rock  slopes  and  deep  drainageways. 
The  fairly  level  bottom  lands  along  the  creeks  are  bordered 
by  terraces  with  moderate  slopes.  Steep  and  strongly  rolling 
uplands  lie  above  the  terraces. 

Soils  of  the  area  are  derived  from  weathered  rock  and  shale 
underlying  the  hills.  They  are  light  brown  in  color  with  sur- 
face textures  ranging  from  very  fine  sandy  loam  to  silt  loam. 
Except  for  insufficient  moisture,  the  area  is  ideally  adapted 
to  orchard  crops.  Soils  are  sufficiently  deep  and  of  good  tex- 
ture. The  steep  slopes  prevent  accumulation  of  cold  air  with 
attendant  frost  damage.  A  dry,  sunny  ripening  and  harvest- 
ing period  can  be  expected  in  almost  all  years.  Fruit  or- 
chards as  a  result  occupy  most  of  the  tillable  acreage.  Cher- 
ries, peaches,  and  apricots  are  the  major  fruit  crops.  The 
acreage  in  cherries  has  remained  nearly  constant  in  recent 
years  at  57  percent  of  the  project  area,  but  peaches  have  in- 
creased in  acreage  while  apricots  have  decreased.  Other 
fruit  crops  are  of  slight  and  diminishing  importance. 

Orchard  operators  and  others  in  the  area  have  long  recog- 
nized that  rainfall  is  inadequate  for  full  production.  Avail- 
able water  supplies  have  been  adequate  for  irrigation  of  only 
a  small  acreage,  however.  In  1946  only  some  1,500  acres  re- 
ceived any  irrigation  water. 


At  left :  Lush  orchards  are  the  result  of  irrigation  prac- 
tices in  The  Dalles,  Oreg.,  area.  Above:  Columbia 
River  water  supply  which  is  used  to  irrigate  Dalles 
project  lands.  Left  photo  by  Stanley  Rasmussen, 
above  by  B.  K.  Thomas,  both  of  Region  I. 
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Although  temperatures  and  the  deep  soils  are  favorable 
for  orchards,  low  rainfall  permit.-  only  wide  sparing;  of  tree- 
and  practically  prohibits  the  use  of  fertilizers  and  cover 
crops.  The  orchards  are  clean  cultivated  to  conserve  mois- 
ture; as  a  result,  much  soil  is  lost  through  erosion  on  the  steep 
slopes.  Some  of  the  steeper  drains  are  mulched  with  straw 
to  prevent  gullying.  Cherries  must  be  pruned  heavily  at 
present,  as  there  is  much  dead  wood  and  little  new  growth 
without  adequate  moisture.  Apricots  and  peaches  are  pruned 
severely  in  order  to  obtain  fruit  of  adequate  size.  With  such 
-i-\  en«  pruning,  yields  of  all  three  fruits  are  necessarily  lower 
than  they  need  be  if  water  were  available. 

Benefits  of  the  Project 

Irrigation  of  the  area  should  reverse  the  recent  downward 
trend  in  crop  yields  and  assure  continued  fruit  production. 
Low  yields  resulting  from  extreme  water  shortages  would  be 
eliminated. 

The  most  immediate  and  noticeable  local  benefit  of  project 
irrigation  would  be  the  increase  in  annual  gross  crop  value 
over  nonirrigated  conditions.  This  benefit  is  estimated  at 
$831,000,  or  an  average  of  $183  for  each  of  the  4,530  acres. 
Increased  net  farm  income  is  estimated  at  $318,200  per  year, 
or  $70.24  i»er  acre  before  deductions  for  value  of  the  opera- 
tors' labor,  water  charges,  and  interest  on  additional  invest- 
ment. 

Much  of  the  increased  production  and  resulting  increase 
in  income  would  be  derived  from  the  use  of  cover  crops,  for 
which  past  moisture  supplies  have  been  inadequate.  Cover 
cropping  prevents  gullying  and  sheet  erosion  which  remove 
valuable  top  soil  from  the  orchards.  Cover-crop  residues 
increase  organic  content  of  the  soil  and  improve  its  worka- 
bility. The  use  of  commercial  fertilizers,  which  are  desirable 
and  profitable  with  high-value  orchard  crops,  could  be 
adopted. 

The  erosion  hazard,  partly  overcome  by  covercropping. 
and  the  necessity  of  pumping  the  water  supply  through  pipes 
over  i  In-  rough  terrain  lead  to  adoption  of  the  sprinkler 
method  of  irrigation. 

I.'-  i  HIM  in.  IK!.  . I  Sprinkling  Plan 

The  system  has  IKHMI  designed  to  supply  one  cubic-  foot  per 
second  continuous  flow  for  eac-li  lus  irrigable  acres.  This 
capacity  is  sufficient  to  apply  4  inches  of  water  to  all  project 
lands  during  the  [>eak  demand  jieriod  between  .Inly  1  and  20. 

Tin-  method  of  operation  on  individual  farms  will  he,  of 
course,  left  to  the  choice  of  the-  farm  ojx-rator.  A  very  satis- 
factory arrangement  now  practiced  in  the  area,  however,  i- 
to  move  lateral  pipe-  with  their  sprinklers  twic-e  a  day.  in 
the  morning  and  in  the  evening.  Both  IIICIM--  run  then  In- 
made  by  daylight,  irrigation  is  rontinuoii-.  and  there  is  ample 
t line  fur  other  farm  work  through  the  da\. 

From  his  wrvic-e  outlet,  generally  at  tin-  low  |>oint  c.f  tin- 
farm,  the  ojM-rator  would  arrange  his  own  system  for  appl\ 
inir  wad-r  to  the  (it-Id-.  Farm  mains  should  usually  IH-  run 
down  slopes  with  the  sprinkler  laterals  aa  level  as  practicable. 
In  orchard-,  the  sprinkler  heads  are  mounted  in  the  area  be- 
tween adjacent  trees  on  risers  short  enough  t..  throw  water 
under  the  low-lying  branches.  The  sprinkler  which  the 


growers  will  probably  purchase  lias  a  rapacity  of  .">  to  Tyz 
gallons  per  minute,  ami  requires  a  minimum  operating  pre- 
sure  equivalent  to  70  feet  depth  of  water.  Designs  provide 
for  an  additional  15  feet  of  pressure  to  overcome  friction 
losses  in  the  farm  system.  Each  service'  outlet  would  be  sup- 
plied with  a  meter  for  HMMUring  deliveries  and  with  a  pres- 
sure-reducing valve  to  provide  the  ino-i  advantageous  sprin- 
kler pressures  up  to  the  maximum  available  in  the.  system. 

Welded  steel  pipe  has  been  chosen  as  the  most  economical 
pipe  for  the  project  distribution  system.  The  high  pressures 
necessary  (up  to  almost  950  feet  head)  exclude  most  other 
types.  Besides  having  low  first  COM.  -teel  pipe  is  installed 
easily  and  requires  little  maintenance. 

All  pipe,  except  the  small  standard  weight s,  is  to  be  coated 
and  wrapped  on  the  outside.  Pipe  over  10  inches  in  diameter 
will  also  be  coated  with  coal-tar  enamel  inside.  As  the  soils 
in  the  area  are  neither  alkaline  nor  acid,  this  treatment  is 
estimated  to  provide  a  useful  life  of  the  pipe  in  excess  of  50 
years.  All  field  pipe  connections  are  to  be  welded,  except  for 
sleeve  type  couplings,  installed  at  about  760-foot  intervals 
to  allow  for  pipe  expansion  and  ease  of  installation  and 
maintenance. 

The  first  mile  and  a  half  of  pipe  line  from  the  pumps  to  an 
equalizing  reservoir,  would  be  36- inches  in  diameter  with  a 
wall  thickness  of  eleven-sixteenths  and  a  carrying  capacity 
of  42  cubic  feet  per  second.  The  next  section  would  be  of 
30"  pipe  with  '  •/'  wall  and  continue  to  the  reservoir  without 
reduction  in  diameter  but  with  wall  thickness  gradually  de- 
creasing to  7  gage.  The  pipe  lines  would  In?  buried  wherever 
possible  with  a  minimum  of  two  feet  to  cover. 

Pipe  Delivery  System 

The  pump-re.-ervoir  and  main  distribution  lines  are  to  be 
sect  ionulized  by  gate  valves  so  that  a  line  can  be  repaired 
without  shutting  down  the  entire  system.  To  reduce  high 
-irc--ses  caused  by  a  sudden  halting  of  the  flow  of  water, 
these  valves  would  be  of  a  slow-closing  type.  Combination 
air-release  and  vacuum  vtilves  would  be  placed  at  all  high 
points  of  the  line,  at  all  abrupt  breaks  in  slope,  and  immedi- 
ately below  gate  valves  to  permit  escape  of  entrapped  air 
when  the  system  is  operating  and  to  eliminate  collapsing 
stresses  when  it  is  emptied  suddenly.  Blow-off  valves  would 
l.e  installed  at  all  low  points  and  just  above  sectionnlizing 
gate  valves  to  drain  the  line  for  repairs  or  to  protect  it  from 
freezing  after  the  end  of  the  irrigation  season. 

Lateral  pipe  lines  are  laid  out  to  serve  as  large  an  area  as 
possible  and  thus  reduce  the  size  of  the  main  line  beyond  the 
lateral  connection.  The  laterals  would  follow  the-  Around 
profile  and  be  buried  at  least  two  feet.  Service  connection? 
would  be  made  to  the  laterals  at  the  lowest  point  of  the-  farm 
to  be  irrigated.  Kadi  farm  would  receive  one  or  more  service 
outlets,  except  for  areas  of  less  than  one  acre,  which  would 
share  an  outlet.  Blow-offs,  air  and  vacuum  valves,  and  slmi 
off  valves  would  l>e  installed  wherever  required  in  the-  lateral-. 

An  equalizing  reservoir  lined  with  concrete  would  be  pn> 
vided  to  maintain  more  uniform  pressures  and  aid  in  oj>er- 
ating  the-  pumps.    The  reservoir  would  have  a  capacity  of  1..'. 
acre  feet    i  al.oiit     l!»ci.iMMi   gallon-).      Water   surface   of  the 
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The  familiar  magazine  cover  picture  of  a  big  buck  salmon 
rocketing  up  a  waterfall  against  gravity  and  the  plunge  of 
the  stream,  truly  shows  you  not  only  the  great  size  and 
strength  of  this  magnificent  fish,  but  also  the  tremendous 
driving  power  of  the  instinct  which  sends  him  back  from 
the  furthest  ocean  to  spawn  in  the  river  that  bore  him. 

The  salmon's  urge  to  complete  his  existence  in  his  own 
home  stream  makes  possible  the  multimillion-dollar  fishery  of 
the  Pacific  Coast.  And  it  also  makes  concern  for  the  salmon's 
welfare  a  major  consideration  in  building  dams  across  West 
Coast  waterways.  Exhibiting  this  concern,  one  of  the  largest 
"salmon  salvage"  programs  on  any  Pacific  Coast  river  has 
been  undertaken  by  the  Bureau  of  Reclamation  at  Shasta 
Dam,  key  unit  in  California's  Central  Valley  project,  a  600- 
foot-high  concrete  barrier  below  the  junction  of  the  four 
principal  streams  that  form  the  main  stream  of  the  Sacra- 
mento. 

When  Walker  R.  Young,  Construction  Engineer,  arrived 
in  1935  to  set  in  motion  the  machinery  for  building  Shasta 
Dam,  he  found  that  salmon  had  been  forgotten  in  the  con- 
cern for  water  conservation.  No  provision,  he  found,  had 
been  made  in  project  plans  to  compensate  for  ancestral 
spawning  grounds  which  the  dam  would  cut  off.  The  sal- 
mon's plight  was  called  to  Mr.  Young's  attention  by  the 
California  Division  of  Fish  and  Game  and  the  United  States 
Bureau  of  Fisheries  (now  a  part  of  the  Fish  and  Wildlife 
Service) .  There  was  no  information  on  which  to  base  a  con- 


servation program;  apparently  everyone  had  taken  the 
presence  and  persistence  of  the  salmon  for  granted.  So  Mr. 
Young  saw  to  it  that  funds  were  allocated  from  the  Bureau's 
appropriation  and  enlisted  the  aid  of  the  fish  conservation 
agencies  in  working  out  means  to  relocate  the  runs  below 
the  dam. 

In  1938  a  platoon  of  biologists  and  engineers,  under  the 
direction  of  Dr.  Paul  R.  Needham  of  the  Bureau  of  Fisheries 
set  to  work  on  the  problem.  They  were  to  determine  the 
numbers  of  salmon  involved,  to  survey  downstream  areas 
where  they  might  be  relocated  and  to  devise  artificial  meas- 
ures to  compensate"  for  the  stretch  of  river  to  be  cut  off — if 
alternative  streams  and  spawning  areas  could  not  be  found. 

A  counting  station  was  set  up  at  the  Anderson-Cottonwood 


Top  right:  Closeup  of  large  female 
salmon.  Note  teeth  and  undershot  jaw 
of  male  lying  on  slats  outside  box.  Im- 
mediate right:  Fish  scales  are  used  to 
determine  salmon  food  consumption. 
Lower  left:  Removing  salmon  from 
Battle  Creek  for  artificial  spawning; 
Below:  Fish  truck  discharging  salmon 
into  holding  basin  at  Coleman  Hatch- 
ery. Photos  by  W.  W.  Nell  and  /.  E. 
Fluharty,  Region  II. 
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MK.  M-ll  i  L.  -  it  trip.  In  lop  photo.  alMiul  II)  hire'-  i-liiniHik  •almon 
balllr  llir  li-li  trap  al  Kr«wirk  Ham.  llul  it'-  a  lu-mi:  fight  anil  iln-» 
arr  gradual!;)  fon-rd  into  llir  (air  and  rlrtalrd  lo  thr  lop  of  llir  Dam 
whrrr  ihry  arr  drp»«ilrd  in  Ki«h  and  Wildlifr  rrfrigrralrd  Iriirk 
(rrnlrr)  for  trip  In  Drrr  Orrk.  In  bollom  plioln,  walrr  i«  pumprtl 
inln  Ihr  trurk  from  ihr  fulurr  propagation  ulrratn  In  arrlimalr  llir 
impriMinrd  xilmon  In  ihrir  nr«  liomr.  Phttln*  hy  J.  K'.  Munarlr. 
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irrigation  district  dam  at  Kedding.  to  keep  a  tally  of  every 
>ahnon  leaping  the  narrow  weir  through  wliicli  the  runs  were 
funneled.  The  cobbled  gravel  riffles  of  tin-  Sacramento, 
.M<-('loud,  and  Pit  Rivers  and  their  tributary  creeks  were  sur- 
veyed. Forty  square  feet  was  allowed  for  each  salmon  nest 
in  calculating  spawning  areas  cut  off  and  estimating  the 
adequacy  of  the  substitute  grounds. 

Time  pressed  the  investigators.  The  minimum  ju-riod  for 
counting  the  six.e  of  the  runs  is  I  year-,  tin-  usual  life  cycle  of 
the  chinook  salmon.  But  both  the  investigations  and  the 
plans  for  "salvage"  had  to  be  completed  within  •_'  years.  To 
a—ure  the  In-st  possible  solution,  the  Bureau  selected  a  "Board 
of  Consultants"*  to  evaluate  the  findings  and  recommenda- 
tions of  the  investigators  and  to  recommend  a  plan  from  the 
various  alternatives  proposed. 

The  Board  finally  selected  a  scheme  advanced  by  Fred  J. 
Foster.  Director  of  Fish  Culture  in  the  Bureau  of  Fishcrie-. 
His  plan  was  based  on  the  gloomy  promise  that  Shasta  would 
cut  off  a  good  (id  percent  of  the  spawning  in  the  entire  t'pper 
Sacramento  River  system. 

The  Foster  plan  provided  for  taking  care  of  25,000  fish, 
the  number  estimated  to  spawn  above  Shasta  Dam.  by  trans- 
ferring 3,000  of  the  spring  run  (50  miles  south,  to  Deer  Creek, 
and  3,000  more  to  holding  ponds  to  be  established  30  miles 
downstream,  in  Battle  Creek.  The  purpose  of  the  transfer 
was  to  escape  high  water  temperatures  anticipated  to  prevail 
in  the  river.  In  addition,  4.000  fall-run  fish,  exacted  to 
arrive  before  the  water  cooled,  were  to  lw>  trapped  and  tran>- 
ferred  to  Battle  Creek  for  holding  and  artificial  spawning 
during  the  period  that  the  dam  was  under  construction.  All 
fall-run  fish  were  to  be  left  to  spawn  naturally  in  the  river 
after  the  dam  was  in  operation. 

By  1943,  Bureau  designers,  working  with  Fish  and  Wild- 
life Service  experts,  were  ready  to  carry  out  the  Foster  plan 
with  a  unique  fish  trap  in  Keswick  Dam.  an  afterbay  struc- 
ture 9  miles  below  Shasta  Dam.  In  this  trap  the  fish,  lured 
by  a  series  of  weirs  resembling  low  waterfalls,  end  up  in  a 
flytrap  entrance  into  a  hopper-sha|>ed  elevator.  The  elevator 
rises  up  through  the  dam  to  a  derrick  perched  on  the  cre-t. 
Here  the  fish  are  dumped  into  special  tank  trucks,  which  are 
equipped  with  refrigeration  and  aeration  pumps,  and  are 
hauled  30  miles  to  Coleman  Hatchery,  another  major  unit  of 
the  salvage  plan. 

At  the  hatchery,  racks  or  barriers  are  provided  in  Battle 
Creek  to  hold  the  fish  until  "ripening"  in  September.  October. 
and  November.  Kgg>  are  removed  from  "ripe"  females,  fer- 
tili/ed  with  milt  from  the  males  and  placed  in  hatching  trays, 
where  they  are  kept  in  running  water  until  they  hatch,  about 
mi  da \>  later.  In  four  to  eight  weeks  after  hatching,  the  yolk- 
sac  of  the  egg.  which  remain-  attached  to  the  fry  (or  parr), 
as  the  young  fi-h  are  called,  i-  ab-orU-il  and  the  "fingerlinj;-" 
are  ready  to  feed.  Soon  after,  they  may  be  released  to  start 
their  :'.i"i mile  journey  to  the  (Jolden  (iate  and  the  open  sea. 

For  four  years,  up  to  and  including  ll'lf,.  spring-run  -:il 
nion  were  hauled  to  Battle  Creek  and  Deer  Creek  according 
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EDITOR'S  NOTE:  This  is  the  second  and  concluding  part  of  an  article  reprinted  from  the  May  15,  1948,  issue  of  COLLIER'S  through  the 
courtesy  of  its  editors  and  the  special  permission  of  Associate  Editor  Lester  Velie,  the  author. 


ARE  WE  SHORT  OF  WATER? 


By  LESTER  VELIE 

Other  Americans  are  learning  to  import  water,  too.  At 
Coalinga,  Calif.,  drinking  water  must  be  hauled  in  by  tank 
cars  from  45  miles  away.  The  town's  wells  finally  had  gone 
so  deep  they  hit  salt  beds  which  made  the  water  unfit  to 
drink. 

Long  Beach,  Calif.,  scene  of  vast  .aircraft  production  dur- 
ing the  war,  isn't  importing  drinking  water  yet,  but  gallop- 
ing salt  encroachment  from  the  sea  is  giving  the  town  a  bad 
fright.  Thirsty  war  factories  and  a  mushrooming  com- 
munity gulped  so  much  water  from  underground  pools  that 
water  levels,  once  above  the  sea,  are  now  as  much  as  75  feet 
below  sea  level.  As  the  fresh  water  retreats,  the  ocean  seeps 
into  the  water-bearing  beds  and  puts  wells  out  of  business. 
Already  in  possession  of  a  2-mile  beachhead,  the  salt  water 
invader  is  pushing  forward  several  hundred  feet  every  year, 
and  townsfolk  talk  of  building  a  sort  of  underground  Mag- 
inot  line  of  concrete  to  contain  it. 

But  the  trouble  lies  not  only  in  the  Southwest.  The  Mid- 
dle West,  and  East,  too,  generally  unperturbed  about 
water,  are  drawing  down  their  underground  supplies.  Water 
levels  under  the  downtown  district  of  Louisville,  Ky.,  have 
dropped  40  feet  in  10  years,  and  in  the  town's  outskirts, 
distillers  and  synthetic-rubber  producers  hoard  their  water 
like  misers  to  forestall  their  warborn  dread — vanishing 
water.  At  Indianapolis  the  water  table  below  the  center 
of  town  is  down  as  much  as  50  feet.  Air-conditioning  sys- 
tems, the  newest  arrivals  at  the  water  trough,  have  been 
gulping  giant  draughts  of  the  city's  water  and  are  posing 
this  hard  question  for  the  rest  of  America,  too:  What  to 
do  about  it? 

Baltimore  had  to  reduce  pumping  at  the  beginning  of  the 
war  when  wells  became  contaminated  with  salt.  Philadel- 
phia's water  has  been  tasting  more  like  Epsom  salts  every 
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year.  Brooklyn's  water  used  to  arouse  as  much  comment  as 
the  Dodgers  because  overpumping  pulled  it  down  35  feet 
below  sea  level  and  gave  it  a  rank,  musty  taste. 

"The  way  we've  used  up  our  ground  wp,ter  witliout  regard 
to  the  way  nature  puts  it  back  is  scandalous,"  said  govern- 
ment geologist  Sa  f re. 

A  limiting  factor  now  on  industry  and  agriculture  in  some 
areas,  the  scarcity  of  water  will  dry  up  our  future  growth 
unless  we  know  how  much  water  is  available  and  then  use 
it  wisely,  he  added.  We  can  only  go  as  far  as  our  water 
will  go. 

Here's  why:  It  takes  65,000  gallons  of  water  to  produce 
a  ton  of  steel  (water  is  used  chiefly  for  cooling).  It  takes 
7  to  10  gallons  of  water  to  produce  1  gallon  of  gasoline. 
It  takes  fifteen  gallons  of  water  to  make  1  gallon  of  beer. 
It  takes  800,000  gallons  to  irrigate  1  acre  of  oranges.  And 
when  we  get  around  to  making  synthetic  fuel  from  coal  or 
shale  it  will  take  as  much  as  50,000,000  gallons  of  water  per 
plant  per  day.  Where's  the  water  coming  from?  Much  of 
it  will  have  to  come  from  wells,  for  more  than  half  of  our 
daily  water — or  20,000,000,000  gallons — comes  from  under- 
ground. 

The  industrial  East  has  its  water  troubles  cut  out  for  it. 
The  problem  is  growing,  but  things  are  coming  to  a  head 
in  the  arid  and  semiarid  Southwest.  In  California  there 
are  two  kinds  of  weather:  "perfect"  (which  means  all  sun- 
shine) and  "unusual."  San  Diego  calls  itself  "heaven  on 
earth"  because  it  rains  only  nine  days  in  a  year.  Rain  is 
rare  in  southern  California  and  in  the  Southwest  from  May 
through  September.  The  fertile  land  there  is  largely  a 
reclaimed  semidesert  area  that  by  the  grace  of  water  taken 
from  underground  or  rivers  is  blooming  with  oranges,  dates, 
cotton,  grapes,  and  alfalfa.  As  one  California  farmer  put 


At  left ;    Good  wells  are  hard  to  find.     Only  a  dribble  conies  from  this  one  at  Fairfield,  Calif.     At  right:   This  parched  orchard,  near  Friant-Kern 
Canal  (under  construction)  was  abandoned  when  water  gave  out.      Left  photo  by  J.  E.  Fluharty;  right  by  B.  D.  Glaha,  both  of  Region  II. 


it :  "You're  just  a  slave  to  your  well,  or  to  your  irrigation 
ditch." 

It's  not  his  name,  but  call  him  Elmer  Clay.  Clay  has  his 
grove  in  lush  San  Joaquin  Valley.  Nightly  he  would  be 
lulled  to  sleep  by  the  double-beat,  sighing  rhythm  of  his 
well  pump. 

With  each  stroke,  the  rod  and  plunger  would  shoot  400 
feet  into  the  earth  and  force  up  the  gushing  water.  Down, 
up,  down,  up,  chough,  chough,  chough,  went  the  pump, 
playing  a  lullaby.  That  meant  to  Clay  that  all  was  well 
with  his  world;  that  his  20  acres  of  oranges  would  bloom, 
that  tiny  Valencias  would  come  and  grow  steadily  through 
the  rainless  summer  and  fall.  Then  one  night  he  sat  up 
MI«  1.1. -nly  in  bed.  awakened  as  rudely  as  if  a  bell  had  clanjrcd 
in  his  ear.  But  he  hadn't  been  aroused  by  a  sudden  noise. 
He  had  been  awakened  by  a  sudden  silence. 

It  was  the  pump.  The  even  beat  had  ceased,  and  now 
after  a  moment  there  came  an  uneven  hammering.  The  next 
morning  Clay  knew  the  worst.  His  well  was  dry.  His  pump 
was  sucking  air  and  rattling  itself  to  pieces.  A  new  well 
and  pump  would  cost  at  least  $4,000.  Already  mortgaged 
beyond  his  means,  Clay  bitterly  turned  away  from  his  grove. 

"Banker,  come  and  pet  her,"  he  said. 


Front   Poor  Richard 

"\\  In  ii  the  \\  .  1 1  -  dry,  they  know  llir  worth  of  Water." 

— lienjamin  Franklin'*  Almanac 


Clay  had  cause  to  be  bitter.  He  had  bought  his  grove 
just  two  years  before,  paying  $2.000  an  acre  for  it.  A  fan- 
tastic price?  You  might  as  well  have  tried  to  convince  an 
old  forty-niner  the  investment  in  his  gold  diggings  was  too 
steep.  For  gold  is  coming  to  California's  500-mile-long 
Central  Valley — liquid  gold  in  the  form  of  river  water.  The 
Government's  Bureau  of  Reclamation  will  spend  more  than 
$3,000,000,000  in  the  next  decade  to  alter  the  courses  of  2 
rivers,  build  20  reservoirs  and  cut  a  dozen  canals  to  open 
up  land  for  50,000  new  farms.  (Thli  in  in  the  planning  stage— Ed.) 

But  the  new  canals  are  still  some  years  off,  and  Elmer 
Clay's  well  gave  out  before  Government  water  could  come 
to  the  rescue.  Other  wells  throughout  the  valley  are  giving 
out  too.  The  reason  is  that,  lured  by  the  promise  of  ample 
water,  fanners  and  s|>eculators  have  started  a  land  rush, 
opening  up  arid  lands,  sinking  more  wells  and  sinking  them 
deeper,  and  draining  off  the  underground  water. 

"Let  me  show  you  what's  going  on  in  this  valley,"  Rich- 
aril  Stark,  a  prosperous  orange  grower  at  Lindsay,  Calif., 
urged.  "You've  got  to  see  it  from  the  air  to  appreciate  it." 

We  climbed  into  a  four-seater  Fairchild  and  were  soon 
bumping  along  high  over  the  southern  San  .lonquin  Valley, 
with  its  geometric  pattern  of  orange  groves,  cotton  and 
vegetable  farms  and  white  towns.  From  an  altitude  of  I..MMI 
feet,  evidence  of  the  great  drought  could  IK'  seen  everywhere. 
To  the  west,  the  peaks  of  the  Sierra  Nevada  wore  tiny  cajw 
of  white,  and  through  the  afternoon  haze  the  foothills 
showed  a  uniform,  dusty  brown. 

"What  a  pitiful  sight  I"  Stark  exclaimed.  "At  this  time  of 
the  year  (early  March)  the  mountains  are  usually  white  with 
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>no\v  halfway  down  their  sides  and  the  foothills  are  a  deep 
green.  Those  grazing  lands,"  he  continued,  pointing  to  a  bare 
gray  waste  of  land,  "should  be  ablaze  with  poppies  and 
lupins.  This  year  there's  nothing." 

Tin-  gra/ing  lands  were  as  bare  of  cattle  as  they  were  of 
flowers.  Some  100,000  head  of  steers  had  been  shipped  to 
Idaho  and  Colorado  and  whatever  other  States  could  provide 
pasture. 

"Now  watch  this,"  Stark  said,  as  we  passed  over  the 
pan  lied  U-d  of  the  Tule  River  and  swung  south  toward  Bak- 
erstield,  the  southern  terminus  of  the  Central  Valley.  Be- 
low there  appeared  signs  of  vast  activity  which  even  a  new- 
comer to  the  area  couldn't  mistake. 

We.  could  see,  interspersed  among  the  green  patches  of  old 
cultivated  land,  thousands  of  acres  of  raw  land  being  newly 
rolled  and  leveled  in  preparation  for  planting.  With  their 
straight-cut  furrows  the  newly  broken  lands  stretched  away 
as  far  as  the  eye  could  see,  like  so  many  pieces  of  precisely 
ruled  graph  paper. 

High  prices  for  cotton  and  onions  and  carrots  and  lettuce 
and  spinach  were  luring  hopeful  farmers  to  break  the  raw 
lands.  So  was  the  prospect  of  ample,  new  irrigating  water. 
Both  attractions  may  lead  the  farmers  into  a  tragic  trap. 

"Every  one  of  those  thousands  of  newly  broken  acres  down 
there  will  have  to  be  irrigated  with  water  from  wells,"  my 
guide  said.  "We  have  no  other  water  yet.  That  means  we'll 
need  one  and  a  half  to  three  additional  acre-feet  of  well  water 
for  every  new  acre.  Now,  where's  the  water  coming  from  '."" 

Because  there's  a  power  shortage  in  California  as  well  as  a 
drought,  Central  Valley  farmers  may  not  be  able  to  keep 
their  pumps  going  the  required  24  hours  a  day,  and  so  they 
face  disaster  this  summer.  But  even  if  there  were  no  power 
shortage,  the  arithmetic  of  the  water  situation  just  doesn't 
add  up. 

The  point  is  that  a  canal,  now  under  construction,  the 
Friant-Kern,  will  bring  800,000  acre-feet  of  water  annually 
into  an  area  that  now  needs  about  2,000,000  acre-feet.  That 
leaves  a  deficit  of  1,200,000  acre- feet  to  be  made  up  by  pumps 
ing.  But  nature  doesn't  put  that  much  water  underground 
each  year  into  the  southern  San  Joaquin  area,  and  the  water 
must  inevitably  give  out  unless  ways  can  be  found  to  recharge 
it  artificially. 

The  exhausting  of  the  water  supply  has  gone  a  long  way. 
At  Delano,  which  lies  in  the  heart  of  the  newly  developed 
country,  underground  water  levels  have  dropj>ed  220  feel  in 
20  years,  and  wells  now  reach  1,200  feet  into  the  bowels  of 
the  earth.  Other  districts  all  over  the  San  Joaquin  Valley 
are  losing  their  water  at  alarming  rates.  Someday  soon 
California  must  cut  its  farming  to  fit  the  water  supply. 

If  the  water  situation  in  the  San  Joaquin  Valley  keeps 
farmers  awake  nights  trying  to  ligmv  some  way  out.  the 
problems  in  addition  and  subtraction  posed  by  the  Colorado 
River  are  still  more,  of  a  nightman-  to  tin-  whole  Southwest. 
Once  a  savage  torrent  that  terrori/.ed  the  desert  country 
with  its  floods,  the  river  lias  U-en  tamed  by  three  monumental 
dams  and  loaded  down  with  a  water  -upply  burden  too  much 
even  for  its  great  resources.  It  furnishes  power  and  water 
to  tri'rn  States. 

Man  pro|M»ses  great  plans  for  southern  California.  Nevada, 

(Cnnf  imimf  on  ;wi«c  14M) 
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FLOOD  DAMAGE  in  the  COLUMBIA  BASIN 


Front  page  news  featured  the  1948  flood  in  the  Pacific 
Northwest  where  several  major  Reclamation  developments 
are  located.  Among  those  to  feel  the  fury  of  the  flood  most 
seriously  was  Grand  Coulee  Dam.  Here  the  high  water 
washed  away  considerable  sections  of  the  heavy  protective 
blanket  of  rock  on  the  river  banks  immediately  below  the 
dam.  Three  shifts  of  emergency  crews  swung  into  action  and 
carried  on  protective  maintenance  throughout  the  floods 
holding  the  damage  at  a  minimum  and  taking  necessary  ac- 
tion in  the  event  of  possible  slides.  Emergency  electric  serv- 
ice facilities  were  installed  in  the  Government  hospital  at 
Grand  Coulee  because  the  power  circuit  serving  the  portion  of 


the  town  of  Coulee  Dam  on  the  east  side  of  the  river  was 
severely  threatened.  The  power  output  at  Grand  Coulee  Dam 
was  reduced  from  the  overload  peak  of  125,000  kilowatts  per 
generator  to  the  nameplate  capacity  of  108,000  kilowatts. 
There  are  nine  of  these  huge  generators  in  operation  at  the 
plant. 

Emergency  calls  for  men  and  equipment  available  at  Grand 
Coulee  Dam  were  received  from  various  points  in  the  Oka- 
nogan  and  Wenatchee  Valleys  as  well  as  the  hard  hit  Port- 
land-Vaiiport  zone.  Every  possible  assistance  was  rendered 
to  these  stricken  areas  as  well  as  occupants  of  a  number  of 
houses  near  the  right  bank  of  river  below  Grand  Coulee  Dam. 


Columbia       River      Basin       Plan 
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SEE  THE  DIFFERENCE? 

Strange  as  it  may  seem,  we  have  had  inquiries  which  showed  that 
people  are  beginning  to  confuse  the  Columbia  River  Basin  Plan  with 
the  Columbia  Basin  project.  Although  the  names  are  similar,  there  is 
a  big  difference  as  you  can  see.  Directly  above  is  a  map  of  the  Colum- 
bia River  Basin  Plan,  while  at  the  immediate  right  is  a  map  of  the 
Columbia  Basin  project,  now  under  construction.  In  the  upper  right 
hand  corner  an  outline  drawing  shows  the  over-all  Columbia  River 
Basin  Plan  in  gray  with  the  Columbia  Basin  project  identified  by  the 
small  black  area. 

The  River  Basin  Plan  would  provide  for  the  development  of  natural 
resources  in  five  States,  namely  Idaho,  Montana,  Oregon,  Washington, 
and  Wyoming,  while  the  Columbia  Basin  project  provides  for  such 
development  in  the  State  of  AVashington  only.  This  project  with 
almost  half  of  its  power  facilities  completed  and  work  well  under  way 
on  the  irrigation  system  which  will  ultimately  irrigate  approximately 
one  million  acres  of  rich  farm  land  actually  would  form  a  nucleus 
for  the  River  Basin  Plan. 
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Are  We  shon  of  Water? 

(Continued  from  page  146) 

and  Arizona.  But  the  Colorado  River  disposes.  One  of 
these  days  it  will  serve  an  ultimatum  :  The  feverish  growth 
of  the  Southwest  must  stop!  The  seven  dependent  States 
have  made  claims  on  the  Colorado  thnt  add  up  to  more  water 
than  it  can  furnish  them.  Someone  someday  will  have  to 
decide  which  areas  shall  stop  growing. 

The  two  States  most  determined  to  grow  ami  live  in  the 
manner  to  which  the  war  accustomed  them  are  California 
and  Arizona.  More  people  have  moved  to  California  during 
the  last  several  years  than  there  are  in  the  whole  State  of 
Virginia.  About  2,000  migrant  families  pour  in  every  week. 
On  a  smaller  scale.  Arizona  has  enjoyed  a  similar  expansion. 
The  consequent  cries  for  water  have  the  desperation  of  a 
thirsting  camel  driver. 

All  this  proves  that  the  energies  of  westerners,  as  well 
as  easterners,  are  likely  to  be  directed  toward  opening  up 
new  supplies  of  water  or  battling  over  old  ones.  Little 
effort  has  as  yet  gone  toward  conserving  water,  the  only 
alternative. 

Underground  Water  Laws 

Only  8  of  the  48  States  have  laws  governing  the  use  of 
underground  water.  In  the  others  a  man  is  free  to  punch 
a  hole  down  into  the  earth  until  he  strikes  water.  If  he 
drains  off  a  neighbor's  supplies  there's  nothing  that  the 
neighbor  can  do  about  it.  Or  if  an  office-building  owner 
wants  to  use  his  town's  underground  resources  for  air  cooling, 
there's  nothing  to  stop  him,  either,  from  letting  it  run  down 
the  drain  after  he  is  through  with  it. 

Most  of  the  eight  States  that  conserve  their  underground 
water  passed  their  laws  under  compulsion  of  bitter  necessity. 
The  Koswell  Basin  in  New  Mexico  used  to  boast  huge  flowing 
wells  that  yielded  9.000,000  gallons  daily.  By  1925,  many 
wells  had  stopped  flowing.  The  artesian  water  levels  were 
sinking.  As  the  water  table  went  down,  money  interest  rates 
in  the  area  went  up.  Bankers  would  take  no  chances  on  farm 
land  whose  water  was  failing.  The  State  called  in  the  water 
experts  of  the  United  States  Geological  Survey.  They 
found  the  wells  were  losing  water  through  holes  in  the  casings 
and  that,  anyway,  the  water  was  lx>ing  overpumped. 

A  State  control  law.  passed  in  1930,  requires  permits  for 
drilling  wells  and  einjKiwers  the  State  engineer  to  require 
that  leaking  wells  lie  plugged.  This  has  been  a  successful 
conservation  program.  Forty-five  thousand  acres  were 
iM-ing  irrigated  in  the  area  in  11)30.  Now  the  figure  is  100,000 
acres.  Ami  interest  rates  are  down  again. 

A  New  York  State  law  requires  that  for  every  well  sunk 
to  provide  air  conditioning  in  the  four  Long  Island  counties, 
which  include  Brooklyn,  another  must  lie  used  to  return  the 
water  to  the  ground. 

The  average  American  requires  more  than  100  gallons  of 
water  each  day.  Only  part  of  it  is  used  for  drinking  or 
washing.  Most  of  it  in  needed  by  the  industries  or  farms 
that  support  his  community.  Europeans  use  only  a  quarter 
of  this — a  key  to  the  difference  in  the  standard*  of  living. 
Like  the  car  and  the  radio,  ample  water  is  part  of  our  way 
of  life.  It  is  even  part  of  our  national  defense.  During 


the  last  war  some  300  proposed  war-plant  sites  had  to  be  dis- 
canlecl  liecause  of  water  scarcity.  Should  another  war  come, 
geologists  warn  u>.  it  would  IH>  more  difficult  to  locate  plants 
tliaii  ever  before.  The  situation,  geologists  UIMM,  is  by  no 
means  hoprle--.  Hut  as  in  t  lie  case  of  our  mineral  and  other 
resour«-e>.  it  i>  time  we  take  stock  of  how  much  water  we 
have  and  learn  how  to  use  it  without  using  it  up. 

One  hundred  and  forty-five  millions  of  us  can't  live  on  this 
continent  of  ours  without  drawing  on  its  water.  We  found 
we  could  use  wood  and  still  conserve  trees.  We  can  do  the 
same  with  water.  It  looks  as  if  we'll  have  to  stop  letting 
our  most  basic  resource  flow  down  the  drain.  THK  EM> 


RIVERTON  MAP 

A  new  Riverton  Project  map  has  just  been  received  from 
the  printer. 

Map  No.  48-4,  in  4  colors,  red,  blue,  green  and  l>la<-k.  size 
KM,.,  x  17  inches,  price  \:>  cents. 

Same  map,  size  21  by  :54  inches  and  numbered  48-4A,  price 
25  cents. 

Copies  of  these  maps  can  be  obtained  by  sending  check  or 
money  order  payable  to  Treasurer  of  the  United  State-,  to 
Director,  Region  6.  Bureau  of  Reclamation,  P.  O.  Box  2130, 
Billings.  Mont.  Stamps  are  not  acceptable. 


Dam  Named  for  O'Sullivan 

James  O'Sullivan,  popularly  known  as  the  "(irand  Old 
Man  of  Grand  Coulee  Dam"  (See  November  1!>46  Era )  \\as 
recently  honored  for  his  efforts  to  make  the  Columbia  Basin 
project  a  reality,  when  President  Truman  signed  Senate 
Joint  Resolution  202  which  changed  the  name  of  the  Potholes 
Dam  in  the  Columbia  Basin  project  to  the  O'Sullivan  Dam. 


Letters   tO  the   Editor  «i.nlinM«l/romp«(r»*o/ror»r) 

everything  In  engineering,  which  I  appreciate  very  much.  I 
the  UWI.AMATION  KRA  will  IK-  very  Intermit  (UK  to  Slimiest-  a 
when  I  return  to  Slam. 

Very  nincerely  yourg, 

CHAIN  ATTIIAYOOIIIM. 

8in»«  *t   Kngincer. 


Word*  to  I ; .  ii i .  MI  I ..  i 

Merriman  Bros.  Inc.,  manufacturers  of  marine  hardware, 
blocks  and  rigging,  self-lubricating  bearings,  |Mtwder  metal- 
lurgy products,  megaphones,  of  185.  Anmry  Street,  Boston  30, 
Mffitf ,  tent  us  a  letter  which  contained  the  following  heart- 
wanning  sentiment: 

...  *  •  we  (j0  no{  Wj8jt  our  suliscription  to  your  pub- 
lication to  ever  run  out,  and  will  certainly  see  to  it  that  it  is 
paid  up  well  in  advance." 
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iJhe  Jrtatian  word  for  reclamation. 
translated  it  means     tor  the  good  of  tne  tana. 


Dr.  M.  A.  McCall, 
Assistant  Chief  of 
Bureau  of  Plant 
Industry,  Depart- 
ment of  Agricul- 
ture, Counsel  Aldo 
Loni  of  the  For- 
eign Office,  and 
George  E.Tomlin- 
son,  Assistant  Di- 
rector of  Project 
Planning,  Bureau 
o  f  Reclamation, 
discuss  calcium  de- 
posit as  part  of 
fight  on  foot  and 
mouth  disease  at 
Arborea. 


<(S)  t    /HAT   ITALY   NEEDS   IS   RECLAMATION!"      This   is   what 

l/l/  farm  leaders  everywhere  told  us  on  our  recent  tour 
through  the  ancient  lands  of  the  Romans. 

The  United  States  State  Department,  at  the  request  of  the 
Italian  Government,  sent  a  Technical  Mission  to  Italy  to  sur- 
vey the  possibilities  of  further  development  of  irrigation, 
agricultural  and  hydroelectric  resources  in  Southern  Italy, 
Sicily,  and  Sardinia.  This  mission,  composed  of  Dr.  M.  A. 
McCall,  Assistant  Chief  of  the  Bureau  of  Plant  Industry, 
Department  of  Agriculture  and  the  author,  traveled  exten- 
sively by  airplane,  automobile,  train  and  on  foot,  in  the  6 
weeks  devoted  to  this  survey. 

We  were  joined  by  outstanding  Italian  engineers,  agri- 
culturists and  economists  to  form  a  joint  Italian-American 
Committee.  On  our  tour  of  the  several  areas  we  observed 
existing  and  proposed  projects  in  the  irrigation,  drainage, 
hydroelectric  and  general  agricultural  fields  and  became 
acquainted  with  problems  and  opportunities  in  the  area  as 
a  whole.  The  areas  covered  by  the  survey  are  generally  rec- 
ognized as  being  the  areas  with  the  most  serious  problems  in 
all  Italy. 

The  Italian  farmers,  like  some  of  our  own  farmers  here  in 
the  United  States,  are  handicapped  by  too  little  rain  or  too 
much  rain  at  the  wrong  time.  The  annual  rainfall  is  usually 
30  inches  or  less,  and  frequently  less  than  10  inches.  To  make 
matters  worse,  the  distribution  of  the  precipitation  is  very 
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ou  (*eorae  C-.  JomlinSon, 

^raiitant  ^Director  of  Kjrancn  of  f-^rofect  f^lannina, 
fcjureau  of  IKecla.ma.tion 


poor,  resulting  in  maximum  stream  flow  in  winter  and  early 
spring,  with  less  flow  or  none  at  all  at  other  times.  Most  of 
the  streams  were  dry  when  we  visited  there  in  April  and  May, 
although  there  was  considerable  evidence  of  serious  flood 
damage  earlier  in  the  year. 

The  Italian  topography  ranges  from  flat  coastal  plains, 
through  rolling  country,  to  mountainous  areas.  Unfor- 
tunately, the  percentage  of  level  land  is  small  with  the  result 
that  too  large  a  percentage  of  land  on  the  steeper  slopes  is 
used  for  grains  and  other  crops.  This  land  has  been  farmed 
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STUDY   IN    CONTRAST   Between   United   States   and    Italy 


AREA   IRRIGATED — 1946 

(in  o<re») 


586,000 


POTENTIAL 
IRRIGATED 
AREA 
(ADDITIONAL) 


United  Stoles 


Italy 


405,000 


United  States 


INHABITANTS 

PER   SQUARE   MILE 


Italy 
(19461 


United  States 
(1940) 


44.2 


RURAL   POPULATION 
PER    1,000  ACRES 
OF   CROPLAND 

(1940) 


Italy 


U.nl'ed  Slatei 


178.2 


for  many  centuries.  The  "ape"  of  the  country  is  a  matter 
of  public  pride.  We  saw  the  partially  restored  city  of  Pom- 
peii which  was  destroyed  by  Vesuvius  in  70  A.  I).;  cathe- 
drals, such  as  the  "relatively  new''  one  at  Lncera  which  was 
built  in  the  l.'lth  century,  and  the  still-intact  fortresses,  called 
N'uraglias,  in  Sardinia  which  are  estimated  to  have  IMHMI  built 
about  5,000  B.  C. 

I  was  especially  interested  in  an  ancient  dam,  the  Grotti- 
•  t-lli  in  Sicily.  This  aged  structure,  though  overburdened 
with  the  weight  of  years  of  silt,  is  still  in  use  today.  You'll 
notice  in  the  picture  the  old  and  ''new*'  sections.  The  lower 
part  was  built  by  the  A  rale*  in  the  12th  century;  the  dam  was 
remodeled  and  raised  in  15fi3;  and  it  was  remodeled  again 
in  1998. 

ISO 


Speaking  of  age  in  Italy,  one  of  their  great  problems  is  the 
long  and  continued  use  of  the  land.  In  Sicily  and  South 
Italy  in  particular,  and  to  a  lesser  degree  in  Sardinia,  popu- 
lation pressure  is  so  great  that  the  amount  of  presently  avail- 
able good  land  is  insufficient  under  the  present  systems  of 
intensified  use.  This  unhappy  i'<>inl>in:itioii  makes  it  ncc- 
essary  to  force  lands  into  cultivation  which  either  should  not 
l>e  farmed  or  should  l>e  cultivated  only  by  the  most  careful 
methods  to  prevent  erosion  and  serious  deterioration.  The 
situation  is  critical  not  only  hei-aiiM-  it  -eriously  lowers  livinir 
standards  of  peasants  on  such  lands,  l.nt  also  because  it  is  a 
menace  to  soil  resources  in  extensive  MUM-. 

The  long  and  continued  use,  and  over  use  of  the  land  has 
taken  its  toll  in  the  form  of  heavy  erosion  in  the  upper  reaches 
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them   and   Insular) 

Basic  Statistics 

Southern 
Italy 
(conti- 
nental) 

Sicilia 

Sardinia 

Total 
(southern 
and 
insular) 

United 
States 

HWBBBHMf        21,120,000 

Total  area  (1,000  acres): 
Nonagricultural,  nonforest  use_ 
Nonbeneficial  use  

18,  102 

743 
17,  359 

6,483 
10,  692 
3  184 

37.3 

61.6 
1.  1 

339 
269 

8,548 
10,  652 
11,489 

6,350 

323 

6,027 

1,150 
4,862 
»  15 

19.  1 
80.7 
0.2 

215 

74 

3,672 
4,000 
4,356 

212 
5,743 

4,132 
1,611 
30 

71.9 

28.  1 
0.  0 

32 

62 

852 
1,034 
1,  196 

30,  404 

1,278 
29,  129 

11,  765 
17,  165 
3  199 

40.  4 

58.  9 
0.  7 

586 
405 

13,  072 
15,  686 
17,  041 

1  1,  903,  000 
1  53,  000 
1  77,  000 
1,  773,  000 

1  1,315,000 
1  359,  000 
1  99,  000 

74.2 
20.  2 
5.6 

21,  120 
17,  000 

Agricultural  and  forest  use     . 

Land  use  of  agricultural  and  forest 
area  (1,000  acres): 
Area  in  pastures,  forests  and 
woodland         _        

Cropland  harvested  

Other  cropland  and  farm  use  
Percentage  distribution  of  land  use: 
Pastures,  forests  and  woodland. 
Cropland  harvested                

:^£^=^ 

Other  cropland  and  farm  use  
Area  irrigated  (1,000  acres): 
1946 

••••r                 1  7,000,000 
4.5 

Potential  (additional) 

Population  (1,000): 
Italy: 
1911  

1936  

1946  

United  States: 
1910... 

*  91,  972 
*  122,  775 
4  131,  669 

1930  

1940.1  

Rural  population  (1,000): 
Italy,  1936 

5,093 

1,  784 

525 

7,402 

United  States,  1940  

4  57,  246 
43.  5 

Percent  of  total          _   . 

47.8 

314.9 
392.  6 
423.5 

44.  6 

390.  1 
424.  8 
451.7 

50.  8 

95.  1 
115.3 
133.4 

47.  2 

290.  6 
344.5 
374.5 

Inhabitants  per  square  mile: 
Italy: 
1911  

1936 

1946  

United  States: 
1910  

30.  9 
41.2 
44.  2 

5  178.  2 

«  14,  848,  491 
8  77,  130,  000 
6  35,  468,  130 

382.  1 

1930  

1940   . 

Rural  population  per  1,000  acres 
of  crop  land  

477.5 

761,  666 
412,  836 
51,  847 

70.8 

364.2 

70,  124 
180,  831 
38,  195 

24.9 

323.8 

45,  506 
96,  980 
33,  570 

66.  1 

429.0 

877,  296 
690,  647 
123,  612 

58.7 

Power  (kilowatts)  1946: 
Hydroelectric  installed   _ 

Hydroelectric  potential 

Other  installed     __   .   

Total  installed  power  (kilowatts) 
per  1,000  inhabitants 

Data  for  1930  from  National  Resources  Board's  Report  of  Dec.  1,  1934. 
Not  reported. 
Not  reported.     Computed  as  difference  between  total  area  in  agricultural  and  forest 
use  and  the  sum  of  cropland  harvested  and  pasture,  forest  and  woodland  area. 
Source  —  U.  S.  Census. 
Rural  population  1940  (57,246,000)  and  cropland  harvested  in  1940  (321,242,000  acres). 
Source  —  U.  S.  Federal  Power  Commission. 

of  the  river  basins  and  the  inevitable  byproduct — heavy  de- 
posits of  the  eroded  soil,  gravel,  and  boulders  in  the  low  lands 
near  the  coast  line. 

It  was  not  difficult  to  recall  the  legend  concerning  King 
Alaric  of  the  Visigoths,  who  died  at  Cosenza  in  the  sixth 
century  after  conquering  Rome.  The  Goths,  incidently,  gave 
us  our  gothic  style  of  architecture.  The  legend  relates  that 
his  followers  buried  the  king  next  to  the  Busento  River  and 
then  diverted  the  flow  over  his  grave  for  a  short  while.  After 
the  silt  deposits  had  completely  hidden  the  grave,  the  dikes 
were  mended  and  the  river  returned  to  its  regular  channel. 
Although  the  accuracy  of  such  a  story  is  subject  to  some 
question,  it  does  support  the  belief  that  for  many,  many 
years,  these  streams  have  been  carrying  tremendous  loads  of 
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soil  and  other  materials,  eroded  from  the  upstream  areas. 

In  the  coastal  low  lands  the  river  has  brought  down  such 
heavy  loads  of  eroded  material  that  efforts  to  confine  it  to  its 
banks  by  levees  and  keep  it  off  the  adjacent  lands  have  re- 
sulted in  a  gradual  raising  of  the  river  bed.  Restrained  only 
by  concrete  side  walls,  the  river,  now  in  effect  a  huge  "aque- 
duct," several  hundred  feet  wide,  flows  through  the  valley  at 
an  elevation  of  more  than  10  feet  above  the  surrounding 
country. 

The  resourceful  Italians  make  the  best  of  the  unfortunate 
distribution  of  their  meager  rainfall  which  comes  at  such  in- 
opportune times.  For  example,  in  the  coastal  area  between 
Foggia  and  Bari,  engineers  have  diverted  the  floods  of  the 
local  rivers  into  diked-off  marsh  areas.  Over  the  past  100 
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years  they  have  been  able  to  reclaim  about  12,000  acres,  by 
filling  to  a  depth  of  six  feet  or  more  with  the  ndi&MBtation 
thus  •'milked*'  from  the  flood  water.  This  is  a  slow,  gradual 
process,  but  one  which  is  being  prosecuted  continuously  with 
the  reported  objective  of  eventually  reclaiming  a  total  of 
about  25,000  acres  in  that  area. 

Enterprising  peasants  who  have  settled  in  the  marsh 
country  in  nearby  areas  have  built  their  tiny  farmsteads  by 
laboriously  using  baskets,  or  in  some  cases  carts,  to  carry 
precious  soil  to  these  small  tracts  of  low  land  that  they  have 
acquired  by  exercising  "squatters'  rights.'*  These  little  farms 
have  been  enlarged  over  several  decades  until  most  of  them 
now  contain  a  couple  of  acres  or  more.  Nature  has  not 
favored  these  people  any  too  well.  Although  they  are  rela- 
tively safe  from  the  ravages  of  water  erosion,  they  have  to 
take  back-breaking  measures  against  wind  erosion.  Figure 
2  shows  how  a  farmer  has  carefully  placed  straw  between  the 
rows  to  anchor  his  ''farm." 

Italian  farmers  in  a  number  of  coastal  areas  are  faced  with 
still  another  land  problem — that  of  salinity,  if  they  pump  too 
heavily  from  the  high  ground  water  table. 

We  observed  a  different  form  of  land  reclamation  in  an 
area  near  Foggia  where  relatively  flat  land  was  underlain 
with  a  stratum  of  limestone  rock  12-18  inches  thick  and  lying 
so  close  to  the  surface  of  the  ground  ( 15-20  inches)  as  to  make 
farming  impracticable.  Because  of  the  scarcity  of  land,  the 
owners  of  this  property  were  removing  this  ledge  of  rock  by 
hand  labor.  This  is  a  costly,  slow  process  of  reclamation. 
Because,  of  recent  changes  in  the  exchange  rate  between  the 
Italian  lira  and  the  American  dollar,  money  values  are  mean- 
ingless to  the  average  reader;  however,  it  is  estimated  that 
in  the  neighborhood  of  400  man-days  of  labor  are  required 
per  acre  for  this  method  of  acquiring  more  land  to  cultivate. 

To  understand  Italy's  reclamation  needs  we  should  look 
at  a  few  figures  on  acreage,  population,  and  extent  of  power 
development.  The  lack  of  kilowatts  for  farm  and  industry 
will  be  discussed  in  a  separate  article.  Italian  members  of  the 
study  group  supplied  the  basic  Italian  information  for  the 
table  on  page  150.  For  comparison  pur]x>ses,  corresponding 
data  concerning  the  United  States  are  given. 


These  figures  show  that  Italy  needs  more  good  land  under 
cultivation  to  feed  her  increasing  people.  The  population  in 
over-all  Italy  is  growing  at  the  rate  of  about  400,000  persons  a 
year,  or  at  a  nt-t  annual  increase  of  about  0.85  percent.  The 
increase  in  Southern  and  Insular  Italy  is  higher  than  the  na- 
tional  average.  Consequently,  it  appeal's  that  the  already 
overpopulated  areas  are  becoming  more  crowded. 

There  are  plenty  of  persons  available  for  work  throughout 
Southern  and  Insular  Italy:  many  of  them  arc  both  hungry 
and  unemployed.  Estimates  of  presently  unemployed 
Italians  range  in  the  neighborhood  of  2.000,000.  The-e  per- 
sons are  mostly  unskilled,  untrained,  uneducated,  and  il- 
literate. However,  they  are  reported  to  be  good  workers,  and 
from  the  evidence  which  we  observed,  they  do  well  with  tools 
they  know  how  to  use.  In  Italy  they  build  by  hand  as  much 
a-  possible,  to  take  advantage  of  the  available  >upply  of  labor 
and  also  to  avoid  the  limitations  imposed  by  a  severe  -hort- 
age  of  practically  all  building  materials  other  than  >tone 
masonry.  Most  of  the  construct  ion  designs  call  for  >t  met  inc- 
using the  minimum  amount  of  lumber,  -tccl.  an. I  oilier  ma- 
terials, even  though  the  amount  of  hand  labor  exceeds  In  far 
the  proportionate  amounts  which  would  be  considered  good 
practice  in  this  count  ry.  But  to  get  back  to  the  subject  of  the 
farmer,  the  tenant  situation  has  contributed  to  Italy's  acreage 
problem.  • 

It  is  very  difficult,  if  not  impossible,  to  draw  definite  con- 
clusions on  land  reclamation  in  Italy  based  on  Midi  a  brief 
reconnaissance.  The  following  observations  are  prer-ented 
merely  to  point  out  a  few  of  the  many  interlocking  problems 
that  need  to  be  resolved. 

Land  in  Italy  is  generally  controlled  by  large  land  owners. 
These  holdings  are  frequently  rented  to  a  tenant  who  pay-  an 
annual  rent  and  in  turn  has  the  land  divided  into  small  area-. 
each  of  which  is  farmed  by  one  or  more  pea-ant-  on  a  -hare- 
crop  basis.  This  practice  frequently  results  in  the  tenant 
attempting  to  earn  as  much  as  he  can  from  the  land  without 
returning  much  of  his  profits  to  the  soil,  to  farm  facilities,  or 
into  permanent  improvements.  Consequently,  in  many  in- 
stances, the  land  has  deteriorated  over  the  years  to  a  point 

(Cnnlinnrrf  on  pmgr  IS6) 


Hrlow  I.  n     i.t..iii.  i  Id   l>.n.i    .Sicily.     Lowrr  part  buill  by  the  Arab*  in  ihr  12lli  frnlury;  rrmodrlril  .in. I  i.,,-,  .1  in  1563;  i<  ...... I.  I.  , I  in  1926; 

-i  In. I   up  but  •till  n-.  I  M|   for  irrigation  divrrnion.     Below  right:  Small  hiinrhr*  of  Mraw   u-i.l   to  prevent  wind  eronion,  rani  of  Zapponita. 
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L.  C.  McCormick  and  O.   K.  Manguni,   Parker  Dam 

Power  Project,  display  portable  transmitter  used  for 

patrol  and  maintenance  crews  on  line  system.     Photo 

by  M.  M.  Mclntire,  Region  III. 


IT  JUST  COULDN'T  HAPPEN — BUT  IT  DID. 

Florida  and  California  may  have  many  differences  over 
weather  and  may  be  rivals  for  the  tourist  dollar  but  it  is 
evident  that  there  is  a  very  friendly  spirit  of  cooperation  be- 
tween Florida  and  Arizona — at  least  between  the  Soil  Con- 
servation Service  in  Florida  and  the  Parker  Dam  Power 
project  of  the  Bureau  of  Eeclamation  in  Arizona. 

Recently  O.  K.  Mangum,  engineer  in  charge  of  operation 
and  maintenance  of  the  Parker  power  system  in  Central 
Arizona,  and  just  now  actively  engaged  in  establishing  a 
radio  communication  system  for  direction  of  the  patrol  and 
maintenance  crews  on  the  transmission  system,  got  stuck  in 
a  mudhole  a  few  miles  south  of  Phoenix.  He  was  testing  a 
portable,  two-way  radio  set  over  which  he  notified  the  oper- 
ator at  the  fixed  station  that  he  would  have  to  sign  off  long 
enough  to  get  out  of  the  mud.  Much  to  his  amazement,  when 
he  was  again  rolling,  the  operators  of  the  Soil  Conservation 
Service  station  located  just  north  of  Tampa,  Florida,  con- 
tacted him  directly  through  his  portable  set  in  the  car.  They 
told  him  that  they  had  been  listening  to  his  trouble  and  had 
stood  by  to  send  out  a  power  wagon  to  help  him  out  of  the 
hole.  But  they  added,  what  amazed  them  was  that  there  was 
sufficient  water  in  Arizona  to  develop  enough  mud  to  stall 
a  car.  They  said  they  were  used  to  mud  and  had  specially 
equipped  "power  wagons"  to  lend  aid  to  bogged-down  equip- 
ment. 

Since  meeting  in  the  mudhole,  the  Bureau  of  Reclamation 
and  the  Florida  crews  have  established  direct  communica- 
tion between  the  two  radio  systems  on  several  other  occasions, 
both  between  fixed  stations  and  between  cars  operating  in 
the  two  States.  At  one  time  contact  was  lost  between  the 
Bureau's  fixed  station  and  a  radio  car  testing  between  Yuma, 
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by  M.  M.  MclNTIRE,  Chief,  Power  Operation  and 
Maintenance  Division,  Region  III,  Boulder  City,  Nevada 

Arizona,  and  El  Centre,  California.  The  car  was  "lost" 
behind  the  southeastern  California  sand  hills  known  in  this 
area  as  "The  Hollywood  Sahara."  The  directing  station 
called  Florida  and  the  operator  there  contacted  the  test  car 
and  told  it  to  return  to  Yuma. 

It  appears  that  the  Soil  Conservation  Service  in  Florida 
has  been  assigned  an  operating  frequency  of  36.02  megacycles 
for  dispatching  its  cars  and  the  same  frequency  has  been 
assigned  to  the  Bureau  for  test  purposes  west  of  the  one- 
hundredth  meridian.  While  this  short  wave  radio  commu- 
nication is  considered  satisfactory  only  when  the  receiving 
aerial  is  in  sight  of  the  transmitting  aerial,  actually  the  phe- 
nomenon of  reflected  waves  frequently  renders  it  effective 
over  much  greater  distances.  One  of  the  Soil  Conservation 
men  commented  that  the  Service  had  been  sold  the  equipment 
with  the  understanding  that  it  was  "line-of-sight."  There 
must  be  a  straight  tunnel  between  Tampa  and  Phoenix. 

Operating  under  the  understanding  that  such  radio  equip- 
ment is  most  effective  and  reliable  when  both  the  transmitting 
and  receiving  aerials  are  within  sight  of  one  another,  the 
Bureau  of  Reclamation  is  planning  to  place  automatic  relay 
stations  on  strategic  elevations  and  expects  to  obtain  complete 
coverage  of  its  far-flung  Parker-Davis  power  transmission 
system  so  that  patrol  and  maintenance  crews  will  be  con- 
stantly in  contact  with  headquarters.  In  the  wide  open 
spaces  of  Arizona,  where  wire  telephone  communication  is 
frequently  non-existant,  the  use  of  two-way  radio  will  reduce 
the  time  of  power  shut-down  due  to  accident  or  emergency, 
promote  safety  for  the  maintenance  men,  and  save  far  more 
than  the  cost  of  installation  of  the  system.  THE  END 
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reservoir  when  full  would  be  886  feet  above  the  average  river 
level  at  the  pumping  plant.  Automatic  float-control  valves 
at  the  reservoir  would  start  and  stop  the  pumps  by  means  of 
a  28,500-foot  electric  control  line.  An  independent  auto- 
matic signaling  system  would  further  provide  against  over- 
flow. 

The  Pumping  Plant 

Preliminary  studies  have  shown  that  two  pumping  plants 
should  be  provided,  a  deep-well  turbine  plant  to  lift  water 
from  the  river  and  a  multistage  centrifugal  pumping  plant 
to  force  the  water  to  the  high-lying  project  lands.  Each 
pumping  plant  would  be  separately  housed. 

The  river  pumping  plant  is  designed  for  the  wide  fluctua- 
tions in  river  elevations.  The  plant  would  consist  of  three 
6,300-gallons  j>er  minute,  45-foot  head,  motor-driven,  deep- 
well  turbine  pumps  with  20"  discharge  pipes,  screened  at 
the  intake  to  protect  fish  life. 

The  main  pumping  plant  would  contain  three  14-cubic  feet 
per  second.  900-foot  head,  horizontal,  multistage,  centrifugal 
pumps  with  bases  and  couplings.  Prime  movers  would  be 
three  2,000-horse|>ower,  1,800  revolutions  per  minute  syn- 
chronous motors  with  exciters.  Mechanical  equipment  would 
be  20"  discharge  pipes  with  4-way  fittings,  three  14",  400- 
pound,  gear  oj>erated.  gate  valves;  three  14",  400-pound,  tilt- 
ing-disk,  check  valves;  and  one  14"  Pelton  surge  suppressor. 

Power  for  pumping  would  be  obtained  from  the  Bonneville 
Power  administration.  Project  requirements  coincide  with 
the  peak  |x>wer  production  months  when  total  power  demand 
is  at  a  seasonal  low.  Ample  power  is  available  during  this 
period,  and  the  law  grants  preference  to  power  needs  of  pub- 
lic bodies.  The  Bonneville  Power  Administration  has  agreed 
in  principle,  contingent  upon  available  funds  and  materials. 
to  construct  the  necessary  transmission  line  from  their  sub- 
station west  of  The  Dalles  to  the  pumping  plant.  The  Ad- 
ministration would  also  provide  the  necessary  sulwtntion  for 
reducing  voltage  at  the  pumping  plants  . 

<  ioMn  of  the  Projrrl 

Construction  cost  of  The  Dalles  project.  Went  Unit,  has 
been  estimated  at  $2,300,000.  Operation  and  maintenance 
costs,  including  |>ower  costs  and  a  reserve  fund  for  replace- 
ments, are  estimated  at  about  $6fi,000  per  year.  Average  an- 
nual cost  so  vert  he  40-year  repayment  i^riod  without  interest 
are  about  $123,500  or  $27.30  per  acre  on  the  4.530  acres. 
Payment  of  this  cost  for  water  out  of  $70  average  |>er  acre  in- 
creased net  farm  income  leaves  $42.70,  alxnit  half  of  wlii.-li 
would  provide  n  return  of  5  percent  of  the  increased  farm 
investment.  The  other  half  would  give  farm  operators  n 
relatively  high  wage  for  the  additional  labor  required  with 
irrigation.  The  irrigators  should  therefore  have  no  difficulty 
in  repaying  construction  costs,  if  a  flexible  repayment  con- 
tract baaed  on  crop  income  is  adopted  to  insure  against  un- 
due hardship  in  low  income  years.  Tirr.  KND 
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MEASURING 


A  MI  \M  KKMKXT,  whether  it  measure  span-,  luive.  time,  or 
-^*-  any  other  physical  quantity  involved  in  the  engineering 
control  of  nature,  can  be  no  more  accurate  than  the  standard 
by  which  the  measuring  instrument  is  checked  and  adjured. 

As  instruments  used  for  routine  measurements  undergo 
normal  wear  and  tear  during  their  use.  other  instruments  of 
extreme  accuracy  must  be  kept  as  primary  standards  for 
periodic  check-ups  and  calibration  of  "tools  of  the  job." 

Laboratory  data  used  by  the  Bureau  of  Reclamation  must 
be  reliable  and  accurate  at  all  times.  This  is  most  important 
as  the  effective  diagnosis  and  practicable  solution  of  many  of 
the  Bureau's  varied  engineering  problems  depend  upon  in- 
tensive laboratory  tests  and  studies.  Thus  the  accuracy  of 
laboratory  gages  and  calibrating  standards  comes  to  the  fore- 
front when  it  is  necessary  to  determine  correctly,  before  con- 
struction starts,  and  before  designs  can  be  drawn,  what 
quality  of  concrete  should  be  used  in  a  dam  or  canal,  how  to 
assure  the  efficient  opt  rat  ion  of  gates  and  valves,  and  what 
would  be  the  most  economic  design  of  other  structures  and 
operating  equipment. 


I  HI     Hl<  I  \\l\n..N    I  l:» 


FOR  ACCURACY 


By  LESTER  D.  ERB, 

Engineer, 

Branch  of  Design  and  Construction, 
Denver,  Colorado 


Typical  of  the  varied  types  of  calibrations  is  the  periodic 
check  of  the  compression  testing  machines.  These  machines 
are  used  to  measure  the  compressive  strength  of  concrete.  It 
is  possible  for  them  to  determine  the  strength  and  elasticity 
of  a  concrete  mix  for  design  studies  and  control  the  strength 
and  uniform  quality  of  concrete  during  construction.  The 
testing  machines  are  calibrated  by  the  use  of  specially  de- 
signed proving  rings,  each  of  which  is  accurately  calibrated 
by  the  U.  S.  Bureau  of  Standards  to  give  the  ultimate  in 
accuracy  in  pressure  measuring  instruments. 

The  Materials  Laboratories  are  well  supplied  with  equip- 
ment for  measuring  physical  dimensions,  such  as  the  optical 
comparator  which  projects  on  a  ground-glass  screen  a  highly 
enlarged  image  or  "close-up"  of  the  article  being  measured. 
This  device  is  very  useful  for  measuring  such  irregular  ob- 
jects as  thread  gages,  taps,  screen  gages,  and  other  parts 
where  micrometer  measurement  is  insufficiently  accurate,  im- 
practical, or  impossible. 

Where  extreme  measuring  accuracy  is  required,  such  as 
for  the  calibration  of  micrometer  calipers,  micrometer  op- 
erated instruments,  dial  indicators,  determination  of  the  flat- 
ness of  surfaces,  etc.,  the  gage  blocks  and  optical  comparator 
are  used.  These  primary  standards  have  accuracies  within 
four  millionths  of  an  inch  of  the  specified  dimension. 

A  wide  variety  of  miscellaneous  laboratory  equipment  is 
also  calibrated  in  the  laboratory,  such  as  concrete  elasticity 
testing  fixtures,  compaction  machines,  hydraulic  presses,  hy- 
draulic and  pneumatic  pressure  gages,  and  jacks,  as  well  as 
instruments  to  measure  the  hardness  of  metals,  rubber,  and 
plastics,  gas  volumes  and  velocities,  light  intensities,  and  high 
temperatures.  Thus  a  check,  double-check,  and  even  triple 
check  is  assured  of  all  the  complicated  and  vitally  essential 
materials  which  go  into  the  structures  built  by  the  Bureau 
for  the  reclamation  of  western  lands.  THE  END 


Extreme  left:  Accuracy  of  testing  apparatus  is  deter- 
mined by  testing  hardness  of  steel  with  that  of  other 
specimens  of  known  hardness.  Immediate  left: 
Technicians  measure  deformation  of  proving  rings 
under  a  wide  range  of  loads  to  enable  them  to  cali- 
brate the  compression  testing  machines  to  a  fine  de- 
gree of  accuracy.  Above:  Angles  of  the  cutting 
faces  of  the  ^4 -inch  tap  (center)  are  accurately  meas- 
ured on  the  enlarged  image  projected  on  the  ground 
glass  screen  of  the  optical  comparator. 
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where  it  is  yielding  much  less  than  it  should  produce.  In 
other  cases,  the  large  land  owner  farms  the  land  himself 
either  with  day  labor  or  by  use  of  peasant  share  croppers. 
In  this  case  the  jieasant  probably  does  not  fare  much  better 
than  in  the  previous  case,  but  there  does  exist  more  incentive 
to  build  up  the  land  and  farm  facilities.  In  a  number  of 
cases,  peasants  have  secured  by  purchase,  by  homeeteading 
in  undesirable,  marshy  or  mountainous  areas,  or  by  other 
means,  tiny  areas  on  which  they  erect  homes  and  eke  out 
a  bare  living  through  an  intensive  type  of  agriculture.  It  is 
not  unusual  to  see  three  "layers"  of  crops  on  the  same  land — 

•  sinall  row  crops 

•  olive  trees  or  fruit  trees,  and 

•  grape  vines,  which  are  carried  above  or  between  the 

trees. 

Such  an  intensive  system  creates  a  tremendous  strain  on 
the  resources  of  the  soil.  Despite  such  intensive  agriculture, 
the  smallness  of  the  typical  peasant's  farm  usually  makes  ii 
necessary  for  him  to  seek  additional  compensation  by  hiring 
out  as  day  labor  when  he  is  not  required  to  tend  his  own  tiny 
holding.  Because  of  the  critical  land  shortage  the  peasant 
cannot  leave  the  only  land  he  owns  and  because  he  cannot 
earn  a  living  on  that  small  tract,  he  is  in  a  very  unsatisfactory 
bargaining  position  with  the  large  owners  with  whom  he 
seeks  supplemental  employment. 

A  solution  to  the  land  holding  problem  is  very  complex 
and  would  require  a  considerable  amount  of  time  to  effect. 
I  sincerely  l>elieve  that  the  present  government  is  very  de- 
sirous of  effecting  land  reforms.  In  fact,  the  Government 
has  recently  apjMiinted  a  sj>ecial  Vice  Premier  who  will  spend 
the  major  portion  of  his  time  in  working  toward  the  solution 
of  the  agricultural  problems  in  these  areas.  His  task  will  lx> 
far  from  easy.  Any  plan  of  helping  Italy  necessarily  in- 
cludes the  bringing  into  cultivation  of  large  quantities  of 
new  land.  Italian  farm  leaders  look  to  reclamation  as  a  way 
to  adjust  economic  difficulties. 

With  the  |M>ssible  exception  of  Sardinia,  as  shown  in  the 
table  on  page  150,  the  entire  areas  are  seriously  over  popu- 
lated. In  Sardinia  the  natives  have  been  shepherds  for  years 
and  changes  in  their  mode  of  life  must  lie  gradual.  Conse- 
quently, it  is  not  exacted  that  this  country,  which  is  very- 
nigged  in  topography  and  not  suited  to  intensive  cultivation, 
will  be  changed  very  much  in  the  immediate  future,  although 
efforts  are  being  made  to  utilize  every  possible  agriculture 
.-lie. i  to  its  fullest  extent  and  to  improve  the  type  of  agricul- 
ture being  pursued.  Before  land  reform,  including  the 
making  available  of  family  size  farm  units  to  the  peasant,  can 
lie  made  fully  operative,  a  program  will  have  to  be  put  into 
i-tfect  for  improving  the  educational  level  of  the  jieasants. 
Only  thus  can  they  learn  to  use  modern  farm  equipment  effi- 
ciently, and  on  thpir  own  initiative.  Elementary  education 
is  also  a  necessary  step  in  helping  them  to  learn  to  do  much 
of  their  own  farm  planning  and  marketing.  Most  of  this 
uork  is  now  being  done  for  them  by  the  tenants  or  large  land 
owners.  .Someone — perhaps  someone  corres|H»nding  to  our 
county  agent — is  needed  to  lend  a  hand  by  serving  as  a  readily 
available  and  continuous  source  of  sound,  practical  advice  to 


_rrom  the  oDlfjtomatic  f^ouck 

Termed  "one  of  the  most  complimentary  papers  to 
be  received  through  State  Department  channels''  here 
are  excerpts  from  an  incoming  telegram  regarding  the 
Italian  mission  in  which  American  Ambassador  to  Italy 
James  ('.  Dunn  transmitted  this  unsolicited  letter  from 
Count  Carlo  Sfor/.a.  Minister  of  Foreign  Affairs.  De 
<ia-pcri  Government  of  Italy: 

Sly  ileiir  Amhassiidor : 

With  the  departure  of  Slessrs.  Sld'iill  and  Tomlinson.  die  first 
phase  of  Italian-American  technical  c»o|ieration  cm  tin-  prohleins 
of  South  Italy  is  finished.  Together  we  have  liiid  the  founda- 
tion for  this  c<Hi|ieratioii  and  watched  over  its  early  development. 

I  wish  first  to  express  to  the  U.  S.  Government  and  lo  you 
personally,  the  hearty  apprei-ialimi  of  the  Italian  (iovernment 
for  the  arrival  of  these  scientists.  In  addition.  1  must  tell  you 
that  the  choice  couldn't  have  been  better:  Slessrs.  McCall  and 
Tomlinsoti  not  only  proved  their  known  ability  and  exi>crience 
ill  technical  agricultural  and  h\ drooled m  prohleins,  but  also 
achieved  a  most  satisfactory  degree  of  cooperation  with  our 
technicians,  upon  whom  they  made  an  excellent  impression  in 
every  way. 

The  report,  presented  at  the  end  of  their  trip  is  really  con- 
structive and  interesting.  This  report  is  now  heing  carefully 
studied  by  the  interested  governmental  bodies  in  the  ho|>e  that 
a  cooperative  effort  so  well  begun  may  take  more  definite  form 
as  soon  as  possible. 

I   need   not   rejM-at   my   conviction   that   the   solution   of  our 

southern  problems  will  contribute  i small  way  to  definite 

politico-economic  balance  in  Italy,  something  which  I  am  sure. 
will  be  a  solid  guarantee  for  social  stability  in  this  vital  Medi- 
terranean sector. 

As  soon  as  I  have  the  ..pinion  (1f  the  various  other  branches  of 
the  government  I  shall  discuss  lids  question  again  with  you  in 
order  that  we  may  achieve  the  goals  which  we  have  discussi-d  for 
Home  time. 

Please  accept  every  expression  of  my  warmest   regards. 

Sforx.a. 


the  farmer.  When  the  Italian  farmer  learns  to  think  for 
himself  and  to  use  modern  machinery  effectively  lie  can  add 
to  his  income  hy  participating  in  small  off-the-farm  indu-ti  \. 
thereby  raising  his  standard  of  living. 

There  has  been  much  discussion  about  emigration  to  help 
the  over-populated  situation.  There  is  no  doubt  hut  what  a 
large  amount  of  immediate  emigration  would  ca-c  the  critical 
crowded  conditions,  lint  sudi  relief  would  he  short-lived  un- 
der present  conditions.  A  Ix-lter  program  for  long-raiiL'e 
planning  would  be  to  improve  as  much  a>  possible  the  cduca- 
ional  level  of  the  individual  pea-ant  -o  that  he  can  solve  for 
himself  many  of  the  problems  lie  faces.  Continued  emigra- 
tion ii-ually  results  in  a  loss  i,,  (|l(.  country  of  those  individ- 
uals who  posse—  lame  amount-  of  vision,  courage,  resource- 
fulness and  industry.  No  country  can  afford  continually  lo 
lox<  people  with  these  (jiialilical  ion-.  It  i- like  a  farmer  sell- 
ing his  seed  corn  liecausc  il  draw-  a  premium,  and  keeping  his 
inferior  coi  n  to  plant  \  n  pro-pel  long  under 

such  a  practice. 

There  is  no  doubt  but  what  drastic,  immediate  relief  is  nec- 
eanry.  but  in  obtaining  llii-  -d.p  LM|>  aid.  the  longer  over-all 
program  should  lie  kept  in  mind.  I  m  KM. 
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RATS  ARE  RORRERS 


Rats  are  rubbing  their  paws  with  greedy  delight — the 
harvest  which  is  being  stored  away  in  the  Nation's  barns  this 
fall  will  provide  an  easy  feast  for  them.  If  humans  are  as 
careless  as  they  have  been  in  the  past,  the  rats  can  count  on 
gorging  on  two -hundred  million  bushels  of  grain  this  year, 
almost  half  the  grain  needed  to  send  to  starving  Europe. 

The  150,000,000  rats  in  the  United  States  shouldn't  brag 
too  soon  about  the  coming  harvest  for  them.  This  year,  all 
over  the  country,  the  farmer  and  the  city-dweller  are  mobil- 
ized in  the  National  Rat  Control  Campaign  to  stop  the 
$2,000,000,000  anual  thievery  of  these  expensive  pests.  The 
Fish  and  Wildlife  Service  of  the  U.  S.  Department  of  the 
Interior,  and  the  Department  of  Agriculture  are  working  to- 
gether to  save  every  morsel  of  food  from  the  rats  to  help  feed 
the  hungry  world.  This  campaign,  part  of  the  President's 
emergency  food  conservation  program,  is  sparked  by  the 
National  Committee  for  Rat  Control,  whose  chairman  is 
Hamilton  M.  Warren,  vice  president  of  the  National  Carbon 
Company,  New  York  City. 

Getting  rid  of  rats  may  seem  like  a  hopeless  job  to  many 
farmers.  There  are  so  many  sources  of  food,  so  many  places 
for  rats  to  make  their  homes.  Where  does  one  start? 
Actually,  a  rat-proofed  farm  is  not  necessarily  one  where 
every  kernel  of  corn  has  a  day  and  night  guard  against  rats. 
A  rat-proof  farm  however,  must  provide  such  uncomfortable 
living  conditions  for  rats  that  they  will  move  to  greener 


by  DORR  D.  GREEN, 

Chief,  Branch  of  Predator  and  Rodent 
Control,  U.  S.  Fish  and  Wildlife  Service, 
United  States  Department  of  the  Interior 

pastures  or  can  be  easily  destroyed  by  the  farmer. 

Surprisingly,  the  most  basic  step  in  getting  rid  of  rats  on 
the  farm  is  simply  good  housekeeping.  Keep  the  farm  neat, 
and  it  will  not  only  look  like  a  farm  journal  picture,  but  it 
will  have  few  rats. 

Don't  let  any  of  the  refuse  from  the  house  lie  around,  for 
it  will  attract  rats.  Provide  incinerators  for  burnable  trash 
and  garbage,  deep  covered  pits  with  trap  doors  for  tin  cans, 
and  a  garbage  can  with  a  tight  lid,  if  table  scraps  are  not  fed 
directly  to  poultry  or  hogs. 

On  the  rest  of  the  farm,  make  sure  that  there  are  no  piles 
of  materials  which  supply  "Home  with  Eating  Facilities"  to 
rats.  Lumber  or  other  usable  materials  piled  on  sawhorses 
or  on  platforms  18  inches  above  the  ground  will  be  unat- 
tractive to  a  home-hunting  rat.  While  rats  like  to  live  in 
piles  of  cut  stove  wood,  manure  or  hay  within  walking  dis- 
tance of  food,  they  are  easily  discouraged  if  you  move  these 
home-sites  to  some  distance  from  the  granary,  house  or  other 
building  where  food  is  handled. 

Stone  walls  and  ditches  also  are  often  a  source  of  rat  in- 


At  left :  Stack  of  lumber  carelessly  piled  on  the  ground  provides  an  ideal  "rats'  retreat."     At  right :  This  creature  and  its  kinfolk  cost  the  U.  S. 
ubout  two  billion  dollars  a  year.      Both  photos  courtesy  V.  S.  Fish  and  Wildlife  Service,  by  John  C.  Jones. 
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festation,  and  unlike  the  previously-named  harborages,  can- 
not be  easily  moved  away  from  food.  The  inviting  opening- 
in  stone  walls  however  can  be  closed  easily  with  cement.  De- 
stroying the. protective  vegetation  on  the  ditch  banks  near 
buildings  will  give  the  sensitive  rat  a  good  healthy  fear,  but  it 
must  be  related  often. 

After  the  entire  farm  is  tidied  up  so  no  rats  are  living  com- 
fortably outside,  it  is  time  to  look  at  the  buildings.  A  good, 
solidly  built  building  is  usually  a  good  rat-proof  building. 
For  example,  rats  seldom  burrow  deeper  than  2  feet  in  the 
ground,  so  a  building  whose  foundation  extends  well  into  the 
ground  below  the  frost  line  automatically  keeps  the  rats  from 
digging  tinder  the  floor.  Concrete  foundations  should  also 
extend  a  foot  or  more  above  the  ground  to  keep  the  rats  from 
sneaking  up  behind  a  bush  to  gnaw  through  the  wood  siding. 

Old  buildings  with  dirt  floors  and  without  concrete  founda- 
tions may  be  ratproofed  by  adding  a  two  foot  concrete  cur- 
tain wall  and  a  concrete  floor  or  by  raising  the  building  on 
concrete  posts  to  a  height  of  at  least  2i/»  feet  off  the  ground. 
No  matter  what  method  is  used,  precautions  must  also  be 
taken  not  to  pile  materials  around  or  under  the  building  and 
thus  provide  stepladders  to  help  the  rats  over  the  ratproofing. 

Katprooting  all  the  buildings  with  concrete,  sheet  metal 
or  hardware  cloth  is  the  only  sure  way  of  permanently  exclud- 
ing rats.  It  may  seem  like  too  large  an  expenditure,  but  com- 
pared with  the  $20  each  rat  on  his  farm  costs  the  farmer  an- 
nually, it  is  cheap.  In  one  year,  the  r  jst  of  rat  proofing  the 
buildings  will  be  completely  repaid  by  the  amount  of  food- 
stuffs saved,  the  United  States  Fish  and  Wildlife  Service 
nit  control  experts  estimate. 

Remember  the  Corn  Crib 

Of  all  the  buildings  on  the  average  farm,  the  corncrib  needs 
the  greatest  amount  of  work  to  protect  the  harvest  from  rats. 
Surveys  of  farmers'  losses  of  corn  stored  through  the  winter 
have  found  as  high  as  one-fourth  of  the  corn  eaten  or  de- 
stroyed by  rats.  The  amount  of  this  loss  would  have  been 
sufficient  to  pay  for  ratproofing  the  crib  several  times  over. 

While  the  most  satisfactory  way  to  ratproof  a  crib  is  to 
cover  entirely  the  walls,  ceilings,  and  floors  with  woven  wire 
mesh,  three  meshes  to  the  inch,  there  is  a  cheaper  way.  The 
same  wire  mesh  can  I"-  used  to  cover  the  floor  and  walls  to  a 
height  of  two  feet  where  the  mesh  can  be  fastened  with  a 
strip  of  galvanized  iron  8  inches  wide.  Because  the  rats 
cannot  gain  a  footing  on  the  smooth  metal  to  climb  over  it, 
the  wire  mesh  need  not  be  used  above  the  iron  strip.  In 
any  case,  the  wire  mesh  should  IN-  .smoothly  and  firmly  fas- 
tened and  must  be  carried  around  both  sides  of  doors  and  door 
jambs.  Doors  should  l>e  provided  with  closing  springs  or 
weights  to  make  sure  that  after  a  thorough  ratproofing  job, 
the  rate  don't  simply  walk  through  the  OJKMI  door ! 

The  granary  is  equally  important  in  ratprooting  the  farm. 
Small  wooden  or  portable  granaries  should  be  protected  with 
wire  mesh  in  the  same  way  the  corn  crib  was  made  ratproof. 
In  the  larger  granaries  with  concrete  foundations  and  floors, 
check  to  make  sure  that  the  ventilators  arc  screened  and  that 
nte  can  not  come  in  through  the  elevator  pit. 

It  is  seldom  possible  to  shut  rats  completely  out  of  the  barn 
or  wherever  livestock  is  fed.  However,  if  rats'  nests  and 
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runs  are  eliminated  and  the  food  is  not  handled  carele>-l\. 
the  rat  population  will  start  looking  for  a  better  home. 

Be-idcs  Mopping  rat.-  outside  with  concrete  floors  and  rat- 
proof  foundation-',  the  fanner  must  also  check  his  barn  wall-. 
A  hollow  wall  i-  nothing  more  than  a  safe  retreat  and  a  con- 
venient runway  leading  to  the  haymow  and  home.  Hollow 
walls  should  either  be  rip|>ed  out  or  filled  to  a  height  of  10 
inclic-  alioxi-  the  sill  with  cement.  If  the  wall  runways  are 
eliminated,  and  all  other  rat  harbors  destroyed,  the  haymow 
will  IOM»  its  attraction  for  rat-. 

The  grain  bin  should  be  completely  lined  or  covered  with 
metal  and  should  have  metal-lined  lids.  Any  open  spaces 
behind  or  under  the  bins  should  be  tightly  closed  with  metal. 
Concrete  feeding  floors,  troughs,  water  tank.-,  hog  wallows 
and  similar  structures  should  be  constructed  with  a  curtain 
wall  extending  '2  feet  or  more  into  the  ground  to  keep  rats 
from  burrowing  under  the  slab. 

The  poultry  house  is  another  building  difficult  to  ratproof. 
yet  a  place  where  the  fanner  can  suffer  a  huge  loss  to  rat-. 
One  poultry  man  reported  that  rats  caused  the  loss  of  80 
dozen  eggs  within  a  week.  Here,  too,  is  another  building 
which  must  have  a  ratproof  foundation  and  no  hollow 
walls.  If  warmth  is  necessary,  sheathing  and  siding  with  a 
layer  of  building  paper  between,  and  tar  paper  sandwiched 
by  double  flooring  will  do  the  trick  without  encouraging  rats. 
Nests  should  be  raised  2  feet  above  the  floor  and  feed  and 
grit  hoppers  at  least  1  foot.  Drinking  vessels  for  water  and 
skim  milk  should  be  supported  on  a  platform  1  to  li.j  feet 
above  the  floors.  Because  rats  feeding  on  poultry  often  have 
their  homes  as  far  away  as  100  feet,  nearby  buildings  must 
also  be  ratproofed. 

After  the  farm  is  thoroughly  ratproofed,  the  farmer  can 
then  turn  to  methods  of  killing  off  the  rats.  It  is  the  least 
important  method  of  rat  control,  however,  for  without  rat- 
proofing  the  rats  will  return  twice  as  strong  within  6  months. 
If  it  is  decided  to  use  poison,  the  only  safe  poison  to  use 
around  livestock  is  red  squill.  However,  it  should  be  carefully 
controlled  and  each  bait  uneaten  by  the  rats  should  be  picked 
up  the  next  morning. 

A  good  rat  dog  can  keep  a  nit-proofed  farm  free  from 
rats.  Other  natural  enemies  of  the  rat  which  should  be 
encouraged  by  the  farmer  are  hawks  and  owls.  The  killing 
of  these  birds  should  be  limited  to  those  actually  caught  pic  \ 
ing  upon  the  poultry,  and  the  other.-,  should  be  left  to  their 
work  of  reducing  the  number  of  rat-. 

The  rat  control  job  on  an  individual  farm  of  ncce—  ly  ex 
tends  beyond  the  property  line.  Because  rats  are  no  re- 
spectors  of  fences  or  "No  Tn-pa-sing"  signs,  they  will  keep 
invading  a  rat  proofed  farm  as  long  as  its  neighbors  ma  in)  a  in 
a  growing  nit  population.  (Jet  together  with  your  neighbor 
in  a  concerted  anti-rat  drive. 

Fighting  rats  is  a  year  around,  continuous  job.  but  at  no 
time  is  it  more  important  than  at  harve-t  time.  \Vli:it  .  .'iint- 
is  the  amount  of  grain  -old  or  n-ed  during  the  winter  not  the 
amount  originally  stored  and  then  ruined  l>\  rat-.  The  iat 
proofed  farms  in  each  county  in  the  1'nited  State-  invariably 
are  the  more  pi  o-peroii-  farm-.  A  rat  -proofed  farm  i-  proof 
that  the  farmer  isn't  going  to  let  any  |>ossil>le  profit  lie  -tolen 
away  fnmi  him.  Rat  control  is  good  farming  and  a  good 
investment  im  KM. 
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Water  from  Mexico  Aids  American  Farmers 

Mexico  has  proved  a  good  neighbo.r  to  the  Eio  Grande  Val- 
ley again  by  releasing  an  additional  500  cubic  feet  a  second 
of  water  from  Marte  R.  Gomez  Reservoir.  Pi-esident  A.  L. 
Cramer  of  the  Valley  Water  Conservation  Assn.  said 
recently. 

Mexico  is  providing  more  than  half  of  the  Valley's  water 
supply  by  releasing  it  from  her  reservoir  storage,  he  said. 
River  flow  at  Rio  Grande  City  is  about  900  second-feet  and 
I  lie  Mexican  release  is  about  1,000. 

"Demand  for  irrigation  water  in  the  Valley  is  a  little  more 
than  2,000  cubic  feet  a  second,"  he  added.  "If  it  were  not  for 
the  generosity  of  our  neighbors,  we  would  be  in  a  critical 
situation." 

Davis  Dam  Power  Allocated 

Secretary  of  the  Interior  J.  A.  Krug  has  authorized  the 
Bureau  of  Reclamation  to  negotiate  contracts  for  selling 
Davis  Dam  power  in  accordance  with  allocations  which  will 
supply  the  most  urgent  needs  for  power  first.  The  three 
States  which  will  benefit  are  the  power-short  areas  of 
Arizona,  California,  and  Nevada. 

Applications  for  more  than  four  times  the  capacity  of  the 
Davis  Dam  power  plant  have  already  been  received.  The 
basic  allocations,  which  take  into  consideration  fulfillment 
of  commitments  in  presently  existing  Parker  Dam  power  con- 
tracts will  provide  about  50  percent  of  the  180,000  kilowatt 
capacity  for  use  in  Arizona,  and  25  percent  for  California 
and  Nevada  each. 

Applications  for  more  than  600,000  kilowatts  were  received 
from  four  States,  with  Arizona  requesting  most — approxi- 
mately 322,000  kilowatts.  As  previously  stated,  allocations 
were  based  first  on  fulfilling  Parker  Dam  power  and  other 
Colorado  River  commitments.  Next,  power  allocations  were 
made  to  Federal  Agencies  in  the  Department  of  the  Interior 
and  other  Federal  Agencies.  Next  in  line  for  consideration 
were  certain  small  contractors  having  preference  under  Rec- 
lamation Law  now  supplied  power  from  Parker  Dam,  and 
finally  other  applicants  having  preference  under  Reclamation 
Law. 

1947  Reclamation  Crops  Mark  New  High 

Four  and  one-half  million  acres  of  farm  lands,  in  cul- 
tivation last  year  on  Federal  Reclamation  projects  utiliz- 
ing either  full  or  partial  water  supplies  from  Bureau  of 
Reclamation,  constructed  facilities,  produced  a  gross  crop 
value  of  $555,420,804,  for  a  new  record  high. 

The  1947  crop  value  was  $24,796,859  greater  than  in  1946. 
when  Federal  Reclamation  projects  also  surpassed  the  half- 
billion-dollar  mark  in  production  of  food  for  the  Nation. 

The  average  return  per  acre  in  1947  was  $121.95,  compared 
with  $120.69  in  1946. 


Commenting  on  the  new  record,  Reclamation  Commis- 
sioner Michael  W.  Straus  said : 

"Soundness  of  reclamation  development  of  the  Western 
arid  lands  cannot  be  better  demonstrated,  I  believe,  than  by 
this  annual  gain  in  national  well-being  that  is  made  possible 
by  bringing  irrigation  water  to  the  dry,  fertile  soils  of  the 
West.  In  the  three  years  of  1945,  1946.  and  1947,  the  gross 
crop  values  realized  on  federally  served  irrigated  lands  was 
greater  than  the  total  reclamation  expenditures  by  the  Fed- 
eral Government  since  1902,  when  the  Reclamation  Act  was 
passed.  Since  1906,  when  the  first  record  of  crop  production 
on  a  Federal  project  was  reported,  more  than  5y2  billion 
dollars  worth  of  crops  have  been  produced  on  the  lands  these 
projects  serve.  And  under  the  reclamation  laws,  which  are 
designed  to  create  family  farming  opportunities  for  the 
people,  the  cost  of  irrigation  and  hydroelectric-power  con- 
struction is  being  repaid  to  the  Federal  Treasury  by  the 
water  users  and  from  power-sale  revenues.'' 

The  irrigable  acreage  in  1947  was  5,166,789,  an  increase  of 
15,952  over  1946.  This  is  the  total  area  for  which  the  Bureau 
of  Reclamation  was  prepared  to  supply  irrigation  water. 

Of  the  37  projects  which  received  a  full  water  supply  from 
Federal  works,  the  Okanogan  project  in  the  State  of  Wash- 
ington reported  a  1947  per  acre  gross  crop  return  of  $398.18. 
On  the  Yakima  project  in  the  same  State,  the  Tieton  Di- 
vision had  a  crop  return  of  $509.87  per  acre.  Both  of  these 
areas  are  devoted  largely  to  apple  production. 

Report  on  International  Commission 

The  purpose  of  the  Third  International  Congress  on  Large 
Dams,  which  met  at  Stockholm,  Sweden,  June  10-17  this 
year  (see  July  1948  ERA)  was  to  discuss  recent  develop- 
ments in  the  building  of  large  dams.  Invitations  were  issued 
to  the  twenty  governments  which  are  members  of  the  Inter- 
national Commission  on  Large  Dams  with  approximately 
300  engineers  in  attendance. 

Dams  higher  than  the  Hoover  (Boulder)  Dam,  the  high- 
est in  the  world,  are  now  being  planned  in  both  Europe  and 
India.  The  Congress  will  contribute  materially  in  the  de- 
velopment of  techniques  which  will  make  the  construction 
of  such  dams  practical.  The  Congress  also  discussed  experi- 
ences arising  from  the  testing  and  the  actual  use  of  special  ce- 
ments for  large  dams.  Other  topics  considered  related  to 
uplift  pressures  and  stresses  arising  therefrom,  research 
methods  and  instruments  for  the  measure  of  stresses  and 
deformation  in  earth  and  concrete  dams,  and  the  most  recent 
measures  taken  to  avoid  piping  through  dams. 

The  first  two  days  of  the  Congress  were  devoted  to  the 
presentation  of  reports  and  to  discussions,  while  the  follow- 
ing 5  days,  were  spent  on  a  study  tour  of  a  number  of  dams 
and  hydro-electric  power  plants,  and  of  one  of  Sweden's  large 
industries.  Some  of  these  dams  functioned  north  of  the 
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Arctic  Circle,  ami  former  Chief  Knginecr  Walker  K.  Young. 
carrieil  on  his  inspection  a(  midnight,  in  tlie  full  daylight  <>f 
the  Midnight  Sun. 

The  First  Congress  was  held  at  Stockholm  in  1!»:>."..  simul- 
taneously with  the  Sectional  Meeting  of  the  World  Power 
Conference.  The  Second  Congress  was  held  at  Washington, 
1).  C.,  in  1936,  simultaneously  with  the  Plenary  Meeting  of 
the  World  Power  Conference. 

The  International  Commission  on  Large  Dams,  which 
arranges  for  the  Congresses,  was  constituted  in  1928  for  the 
purpose  of  promoting  research  in  matters  connected  with 
large  dams  and  of  collecting  exj>eriences  in  regard  to  their 
design,  construction,  maintenance,  and  operation.  The 
member  nations  of  the  Commission  function  through  na- 
tional committees.  The  United  States  Committee  on  Large 
Dams  is  headed  by  Michael  W.  Straus,  Commissioner,  Bu- 
reaii  of  Reclamation.  Department  of  the  Interior,  whose  paper 
"Global  Hydro- Economics — A  World  Survey"  was  presented 
at  the  Congress. 

^acramenlo  Salmon  KeSelttea 

t  ontinitfi  tnttti  pmgf  144) 

to  the  Foster  plan.  But  by  1045,  it  appeared  that  many  fish 
preferred  to  stay  and  spawn  in  the  Sacramento  River,  where 
lein|>eratures  were  lower  than  in  the  creeks.  By  1947,  it  was 
dear  that  water  tem|>eratiires  in  the  Sacramento,  which  both 
Mr.  Foster  and  the  consultants  had  believed  would  be  too 
high  to  hold  fish  over  summer,  were  practically  ideal. 

To  utilize  the  river  for  spawning,  plans  were  changed.  In 
1947.  upstream  migration  was  stopped  at  the  Anderson- 
Cotton-wood  Irrigation  Dam  in  Redding.  Thus  blocked,  the 
fish  just  drifted  downstream  to  await  the  time  of  their 
bilogic  mission  in  the  large  cool  pools  supplied  by  water  from 
Shasta  lake,  apparently  well  contented  with  their  new 
••home."  As  a  result,  the  Sacramento  River,  from  Redding 
50  miles  south  to  Red  Bluff,  now  serves  as  a  huge  salmon 
nursery.  A  nursery  capable  of  accommodat  ing  the  entire  run, 
even  though  the  estimated  number  of  fish  is  now  1(K),(KK),  four 
times  the  numl>er  contemplated  in  the  Foster  plan.  (The  in 
•  •reused  estimate  is  due  not  to  an  increase  in  the  number  of 
fish,  but  to  improved  counts  made  possible  by  the  Balls  Ferry 
Tack"  and  the  Keswick  fish  trap.) 

The  original  |M>ssimism  that  water  temperature  below 
Shasta  Dam  would  IK-  too  high  for  salmon  has,  for  years  of 


normal  water  supply  at  least,  lieen  dispelled.  Trapping  and 
hauling  of  fish  lias  U-en  discontinued.  With  only  four  year- 
of  operation,  the  life  cycle  of  but  one  salmon  run.  optimism 
regarding  the  success  of  the  program  in  its  altered  form  must 
still  be  tempered  \vitli  some  qualifications.  But  there  is  good 
cause  for  optimism. 

Kvm  the  1942  run.  wliiiM-  migration  »a-  li.mip,  i.  .1  \t\  .  ..n-n  n.  II..M 
.'.i  -li.,-ta  I ). i  in.  but  not  .mli  1 1  li>  ihr  -.ulvagr  plan,  niii-t  II.IM  - I..IUM,  ,1 
Mirre>»fiilly.  For  the  l')l(>  ,  imuiu  i .  i.il  i-al.-li  —  pi,.-.  n<  <if  thr  \'>\'2 
run—of  6,462,050  ll>*.  in  tlir  Surrumrnlo-San  Joaquin  Ri\rr«  M:I« 
llu-  l.iri:.-i  in  21  year*  of  record. 

The  1!>»7  catch  of  •J.:',-_':;.'.'-Jf,  Ibs.  was  just  about  average. 
Although,  to  date,  llit-  I'pper  Sacramento  IJivcr  Salmon 

Maintenance  Program  appear-  to  have  compensated  for  the 

lo-l  spawning  areas,  a  cycle  of  dry  year-  must  lie  experienced, 
and  the  full  operation  of  Shasta  Dam  achieved,  before  the 
success  of  the  program  can  be  fully  evaluated. 

Meawhile.  the  mollifications  in  operation  of  the  plan  which 

have  been  made  liecau f  low  stream  temperatures,  will 

make  the  program  much  less  costly.  Mainly,  by  eliminating 
the  need  to  transfer  the  spring  run  from  the  main  river  to 
Battle  Creek  and  Deer  Creek,  thus  making  operation  of  the 
Keswick  and  Balls  Ferry  fish  traps  unnecessary.  These  traps 
must,  however.be  held  in  standby  condition  for  future  use. 
Fora  very  dry  year  with  high  water  tcnt|>erature  might  make 
it  necessary  to  move  the  fish.  Or  Mother  Nature  might  pose 
some  new  problem  which  no  one  has  foreseen.  Operation  of 
Coleman  Hatchery  will  probably  have  to  !K'  continued,  to 
propagate  the  fish  relocated  in  Battle  Creek  from  1!»4:$-4G. 

Under  cooperative  arrangement  with  the  Bureau  of  Recla- 
mation, the  Fish  and  Wildlife  Service  is  continuing  to  ob- 
serve water  temperatures,  ami  to  estimate  fish  population  and 
success  of  natural  spawning.  Important  lessons  regarding 
fishery  management  are  being  learned,  lessons  which  should 
be  of  great  value  in  building  future  water-control  projects  on 
Pacific  Coast  streams. 

Meanwhile,  the  modifications  in  plan  have  not  only  re- 
sulted in  reduced  operating  cost  of  the  program,  but  if  nal  iiral 
spawning  is  more  efficient  than  artificial  propagation,  more 
fish  have  been  produced.  And.  if  salmon  can  In-  induced 
without  much  trouble  to  change  their  ancestral  spawning 
grounds,  the  problem  of  reconciling  the  fish  industry  with 
farming — an  area  of  hitter  conflict — will  have  been  changed 
to  one  of  whole-hearted  cooperation  in  the  best  development 
and  use  of  the  limited  Western  water  resources.  THK  Kx» 
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THK  COMMISSIONER. 
llnrrnii  of  Reclamation,  United  Slates  DqMrtMMl  of  thr  Interior. 
'  25,  D.  C. 


SIR:   Enclosed   is  a  check,  or  money  order    (no  stamps)    made  out  to  THE 
TREASURER  OF  THE  UNITED  STATES  in  the  amount  of for 

a  _. year  subscription  lo  the  RECLAMATION  ERA. 

Sincerely, 

Check  (\/>   if  member  of  water  _ _--_-____________--__ 
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SUBSCRIPTION  RATES 

Twelve  issues  for  S 1 .00 
per  year 

• 

Speeial  rate  of  50  cents  for 

mcmlirr*  of  water  users' 

associations 

• 

Foreign  subscription  rate 
SI. 50  per  year 
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NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  June  1948 
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Project 


Columbia  Basin,  Wash. 
Hungry  Horse,  Mont- 


Davis  Darn,  Ariz.-Nev. 


Boise,  Idaho 

Columbia  Basin,  Wash,. 


Missouri  Basin,  Mont,. 
Davis  Dam,  Ariz. -Nov.. 


Boise,  Idaho. 

Klamath-Tule  Lake.  Oreg.-Calif.. 


Central  Valley,  Calif 

Davis  Dam,  Ariz.-Nev 


Columbia  Basin,  Wash 


Davis  Dam,  Ariz.-Xev. 

Klamath-Tule  Lake,  Oreg.-Calif.. 
Columbia  llasin,  Wash 

Central  Valley.  Calif... 


Missouri  Basin,  S.  Dak... 
1'rovo  River,  Utah.... 


Hungry  Horse,  Mont 

W.  C.  Austin,  Okla 

Columbia  Basin,  Wash... 


Columbia  Basin,  Wash 


Missouri  Basin.  S.  Dak 
Tueumeari,  X.  Mex  .. 


Hungry  Horse,  Mont 

Columbia  Basin,  Wash 

Hungry  Horse,  Mont 

...do    - 


.do 


Missouri  Basin,  Wyo  

Colorado-Big  Thompson,  Colo 
Missouri  Basin,  S.  Dak  .. 


Davis  Dam,  Ariz.  Nev 


2:1110    

HI    15 

R8-3A... 
BHD-50-B 

Id,  HI'   12._     KiM'ilon,  Wyo 


Boise,  Idaho.. 

Kio  Grande,  N.  Mex. -Tex 

Missouri  Basin,  Wyoming 


Award 
date 


June    7 


June  16 
..do.... 


June  2 
June  8 

June    4 

June  7 
June  4 
June  17 

June  15 
June  29 


June     8 

June  15 
June  25 
June  16 
June  30 
June  8 
June  28 

June  16 
June  16 
June  2 

June    2 

June  30 
June  28 

June  25 
June  16 
June  15 


.do ..... 
June   '_':! 

June  29 
June  25 

June  29 
June  18 
June  24 
June  7 

June   15 


Description  of  work  or  material 


10  disconnecting  switches  for  Grand  Coulee  switchyards,  sched- 
ule 2A. 

Four  governors  for  Hungry  Horse  power  plan! .  schedule  2 

Construction  of  34.5  kilovolt  transmission  lines  for  Yuma  area.. 

Construction  of  relocated  reservoir  road  at  Anderson  Ranch  Dam 
Electric  heaters  for  Grand  Coulee  right  power  plant 


Furnishing  and  erecting  14  prefabricated  residences  for  Moor- 
head  government  camp,  schedule  5. 

Steel  structures  for  Parker  switchyard  extensions 

Clearing  Anderson  Ranch  reservoir  site 

Two  pumping  units  for  pumping  plant  D 


Construction  of  69  kilovolt  transmission  line  from  Contra  Costa 
substation  to  Clayton  and  Ygnacio  pumping  plants. 

Carrier-current  telephone  apparatus,  coupling  capacitor  poten- 
tial devices,  and  carrier-current  line  traps  for  Davis  Dam  and 
Parker  Dam  power  systems. 

Control  boards  for  units  K4,  R5,  and  R6,  Grand  Coulee  power 
plant;  and  230  kilovolt  Columbia  lines  3  and  4,  and  Snohomish 
Line  No.  1. 

Two  air  break  switches  for  Davis  tap  to  Hoover-Basic  Mag- 
nesium line. 

Construction  of  earthwork  and  structures  for  Lost  River  Channel 
improvement,  Poe  Valley. 

Nine  230,000  volt  lightning  arresters  for  Grand  Coulee  230  kilo- 
volt  right  switchyard. 

Construction  of  earthwork,  concrete  lining,  and  structures  for 
Delta-Mendota  Canal. 

Construction  of  earthwork,  structures,  and  surfacing  for  access 
road  at  Shadehill  Dam. 

Construction  of  tunnels  1,  2,  and  3,  Salt  Lake  aqueduct 


Two  traveling  cranes  for  Hungry  Horse  Dam  and  power  plant.  . 

Installing  radial  gates  and  spillway  bridge  at  Altus  Dam 

60,000  barrels  of  bulk  Portland  cement  for  construction  work  in 

vicinity  of  Coulee  Darn  and  Odair,  Wash. 
40,000  barrels  of  bulk  Portland  cement  for  construction  work  in 

vicinity  of  Coulee  Dam  and  Odair,  Wash. 

Clearing  part  of  Angostura  reservoir  site. 

Construction  of  earthwork  and  structures  for  Conchas  Canal; 

lateral  unit  6;  and  construction  of  bridge  at  Conchas  Canal. 
Construction  of  dormitory,  office  annex,  ten-car  garage,  and  20 

residences  for  Hungry  Horse  government  camp,  schedule  1. 
Six  12-hy-18-foot  radial  gates  for  Main  Canal  headworks  at 

South  Coulee  Dam. 
1,250,000  barrels  of  bulk  Portland  cement  for  construction  of 

Hungry  Horse  Dam. 
625,000  barrels  of  l.ulk  Portland  cement  for  construction  of  Hungry 

Horse  Dam. 
do. 


Furnishing  and  erecting  10  prefabricated  residences  for  Keyhole 

government  camp. 

Materials  for  steel  warehouse  at  Wild's  Spur  (I.oveland'i,  Colo. . 
132. 500  barrels  of  bulk  Portland  cement  for  construction  of  Angos- 

lura  Dam. 

Three  30,000  k  ilovolt-arnpere  transformers  for  Phoenix  substation 
Construetion  of  pumping  plant  and  pipe  line  for  Cascade,  Idaho.. 

Paving  camp  roads  at  Elephant  Butte  Dam 

(Hi, 250  barrels  cement  for  Boysen  Dam 


Preparation  of  concrete  aggregates  at  Krump  deposit. 


Contractor's  name  and  address 


Contract 
amount 


Schwager-Wood  Corporation,  Portland,  Oreg. 

Woodward  Governor  Co.,  Rockford,  111 

J  and  J  Construction  Co.,  Oklahoma  City, 

Okla. 

Hoops  Construction  Co.,  Twin  Falls,  Idaho. .. 
Coates  Electric  Manufacturing  Co.,  Seattle, 

Wash. 
Lewis  Construction  Co.,  Billings,  Mont. 


Allison  Steel  Mfg.  Co.,  Phoenix,  Ariz. . . 

W.  I).  Zavalas,  Oroville,  Calif. 

Worthington  Pump  &  Machinery  Corpora- 
tion, Harrison,  New  Jersey. 
George  Pollock  Co.,  Sacramento,  Calif 


General  Electric  Co.,  Denver,  Colo.. 


Westinghousc  Electric  Corp.,  Denver,  Colo.. 


Pacific  Electric  Manufacturing  Corporation, 

San  Francisco,  Calif. 
J.  A.  Terteling  &  Sons,  Inc.,  Boise,  Idaho 

Westinghouse  Electric  Corporation,  Denver, 

Colo. 
Morrison-Knudsen    Co.,    Inc.,   and    M.    H. 

Hasler,  Los  Angeles,  Calif. 
Fogg  and  Holzworth  Construction  Co.,  Miles 

City,  Mont. 
United  Concrete  Pipe  Corporation,  Baldwin 

Park,  Calif. 

Moffett  Mfg.  Co.,  Albany,  Calif 

Stcbbjns-Frost  Construction  Co.,  Tulsa,  Okla. 
Superior  Portland  Cement  Inc.,  Seattle,  Wash. 

Permanente  Cement  Co.,  Oakland,  Calif 

Schutt  Construction  Co.,  Inc.,  Genoa,  Wis 
J.  A.  Terteling  &  Sons,  Inc.,  Boise,  Idaho 

Askcvold   Construction   Co.,  Inc.,   Missoula, 

Mont. 
American  Bridge  Co.,  Denver,  Colo 


I.ehigh  Portland  Cement  Co.,  Chicago,  111 

Spokane    Portland    Cement    Co.,    Spokane, 

Wash. 

Ideal  Cement  Co.,  Denver,  Colo 
Bre,ina  Construetion  Co.,  Rapid  City,  S.  Dak 


American  Bridge  Co.,  Denver,  Colo 

Universal  Atlas  Cement  Co.,  Chicago,  111  .. 

Allis-Chalmers  Mfg.  Co.,  Denver,  Colo 

Intel-mountain  Plumbing  Co.,  Boise,  Idaho.. 

D.  D.  Skousen,  Albuquerque,  N.  Mex. 

Monolith-Portland    Midwest    Co.,    Denver, 

Colo. 
Gilpatriek  Construction  Co.,  Riverton,  Wyo. . 


$71,129 

121,  (100 
65,  132 

341. i:« 
41,599 

148,  574 

56,513 
115,  32X 
49, 433 

136.  728 
222. 000 

60,312 

16,375 

91,730 

24,195 

4,418,811 

10,  741 

439, 330 

42,215 
70,  935 
161,400 

122.  000 

24,  551 

918,  029 

468, 270 

55,563 

4, 000,  000 

1,812.500 

2,  062,  500 
94,300 

31,411 

324, 625 

445,000 
12.482 
31,678 

406,881 

94,580 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  by  October  1948 


Project 

Houlder  Canyon,  Arlz.-Ne.v 
Colorado-Big  Thompson,  Colo. 

Ho 

Do     . 


Do. 


Columbia  llasin.  Wash 
Do  .. 

Do 

Do. 

Do ... 

Do 

Do   ._ 


Do 

IK). 


I  l:r.  is  I  him,  Al  i/..-\cv 


Description  of  work  or  material 


Generators  and  power  transformers  for  units  A3  and  A4  at 

Hoover  |K>wer  plant. 
Construction  of  1,50(1  kilovolt-amix're  Fleming  substation 

iK'ar  Fleming,  Colo. 
Construetion  of  500kilovolt-ampcre  Ilaxtun  substation  near 

Haxtun,  Colo. 
Construction  of  115  kilovolt  transmission  lines  from  Estcs 

power  plant  to  Marys  Lake  power  plant  and  from  Estes 

power  plant  to  Granby  pumping  plant. 
Construction  of  earthwork,   lining,  and  structures  for  8 

miles  of  Horsetooth  Feeder  Canal,  including  II  concrete 

siphons,  one  steel  siphon,  and  other  structures  near 

Loveland,  Colo. 
Construction  of  earthwork  and  structures  for  about  1.5 

miles  of  Feeder  Canal  near  Coulee  Dam,  Wash. 
Construction  of  earthwork  and  structures  for  about  8  miles 

of  Winchester  wasteway  near  Winchester,  Wash. 
Generators  for  units  R7,  R8,  and  R9,  Grand  Coulee  power 

plant. 
Transformers  for  units  R7,  R8,  and  R9,  Grand  Coulee 

power  plant. 
( iciit'iator   for  station  service  unit  LS-3,  Grand  Coulee 

power  plant. 
Transformers  for  station  service  unit  LS-3,  Grand  Coulee 

power  plant. 
Wire,  insulators,  copper  tubing,  oil  circuit  breakers,  and 

ilisroimirl  in-j  swilehcs,  for  station  service  unit  LS-3  tie 

circuit,  Grand  Coulee  power  plant. 
Additions  to  6,900  volt  switchgear  XLS,  Grand  Coulee 

power  plant. 
Construction  of  North  Dam.  an  earthfill  structure  which  is 

to  form  the  north  harrier  of  the  Grand  Coulee  equalizing 

reservoir,   about   2  miles  southwest   of  Coulee    Dam, 

Wash. 
Construction  of  earthwork  and  structures  for  about   14.5 

miles  of  F.ast  Low  Canal:  construction  of  about  6.5  miles 

of  Rocky  Coulee  wusteway;  in  vicinity  of  Moses  Luke, 

Wash. 

I'd:  tire  protection  equipment  for  Davis  power  plant. 


Project 


Kendrick,  Wyo 

Klamath,  Calif.-Oreg. 


Do. 


Lewiston  Orchards,  Idaho.. 

Missouri  Basin,  Colo 

Missouri  Basin,  Kans 


Missouri  Basin,  Ncbr... 
Do 

Missouri  Basin,  S.  Dak. 
Do... 


Missouri  Basin,  Wyo.. 
Do... 


Do 

Paonia,  Colo. 


Provo  River,  Utah. 


Do. 


Parker  Dam  Power,  Davis, 
Dam,  and  Boulder  Canyon, 
Ariz.-Calif.-Nev. 


Description  of  work  or  material 


Control  board  for  Hanna  substation. 

Rehabilitation  and  extension  of  laterals  and  drains  near 

Tulc  Lake,  Calif. 

Radial  gates  and  hoists  for  Lost  River  diversion  channel. 
Construction  of  earthwork,  structures,  and  pipe  lines  for 

domestic  and  irrigation  water  distribution  system. 
Construction  of  Bonny  Dam,  an  earthfill  structure,  on  the 

South  Fork  of  the  Republican  River  near  Hale,  Colo. 
Construction  of  Cedar  Blufl  Dam.  an  earthfill  structure, 

about  136  feet  hieh  and  12,570  feet  long,  on  the  Smoky  Hill 

River,  near  Ellis,  Kans. 
Radial-gate  hoists  for  Enders  Dam. 
Construction  of  earthwork  and  structures  for  about  12.5 

miles  of  Superior  Canal  near  Superior,  Nebr. 
84-inch  outlet  pipe  for  Shadehill  Dam. 
Construction  of  Shadehill  Dam,  an  earthfill  structure,  on 

the  Grand  River  about  20  miles  south  of  Lemmon,  S. 

Dak. 
Power  circuit   breakers  and   disconnecting  switches  for 

Boysen  switchyard. 
Construction  of  office  building,  garage,  shop,  laboratory, 

streets  and  walks,  and  installation  of  water  and  sewerage 

systems  and  other  facilities  at  Keyhole  government  canip 

about  18  miles  northeast  of  Moorcroft,  Wyo. 
Construction  of  about  one  mile  of  access  road  at  Keyhole 

Dam,  about  18  miles  northeast  of  Moorcroft,  Wyo. 
Enlargement  of  about  4  miles  of  Fire  Mountain  Canal,  from 

its  present  capacity  of  70  cubic  feet  per  second  to  a  capacity 

of  200  cubic  feet  per  second,  located  near  Somerset,  Colo. 
Construction  of  Duehesne  tunnel  from  station  5+10  to 

station  199+48,  and  construction  of  a  diversion  dam  on  the 

North  Fork  of  the  Duehesne  River  about  24  miles  east  of 

Heber.  Utah. 

Construction  of  Murdock  Diversion  Dam,  Canal,  and  tun- 
nel lining  at  the  head  of  the  Provo  Reservoir  Canal  near 

Provo.  Utah. 
Telemetering  and  supervisory  control  equipment. 


- 
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Krrluination  Place  Names  in  This  Issue 


Want  a  Waterweed  Killer  License? 

M;in\  <  "inmercial  firm?,  have  reqne-ted  information 
on  |.i.-|.;inn:_'  :in.|  dispensing  a  chemical  formulation 
discovered  In  In-  of  value  in  controlling  watcrweed-  li\ 

personnel  of  i In-  Hun-ail'-  Chemical  Engineering  Sec- 
tion of  the  Chief  KiiiriniTr's  ..flice  in  Denver  :m<l  the 
Bureau  of  Plant  I  ndii-irv.  Soil-  ami  Agricultural  Kn^'i- 

neerillir.      An  arlirli-  entitled  "A    New   Killer   for   Water 

u,  •,•,!-."  t,\  \V.  'I.  Moran  and. I.  M.  Shaw,  discussing  the 

Use    of    the    chemical    coiii[Hiund.    which     i-    a    solvent 

li:i|>litli:i.  ilp|iea|-ed  ill  the  \|a\  i-— lie  of  llie  Klil.AMA- 
I  .l:\ 

The  De|)!irlineiil  of  the  Interior  ha-  a|i|ilied  for  a 
(latent  on  the  material  for  u-e  as  an  :ii|iiatie  herliiride. 

Th(*t«-  inlere-led  in  olitaiiiin^  a  licence  for  the  u-e  of 
patent-  lii-|i|  liy  the  I  )e|  ,:i  1 1  Inent  -liollld  file  dirertly  with 
the  Solicitor  of  the  De|>arl  Inenl  of  llie  Interior.  \Va-h 

inyton  •_'."•.  D.  ( '..  an  application  -I. -it  ing: 

I  I  )    the  name,  addie— .  and  eit  i/.en-hip  of  the  appli- 

•,t ; 

I  -J)     lll«>  Illltlire  of  hi-  lill-llie-s; 

i    the  patent  or  invention  IIJHMI  which  he  de-ires  • 

1 1-  enae; 
I  I  )    the  pnrpov-  for  which  he  de-ire-  a  lic«-n-4-; 

I'cnence  in  ih,.  tielil  of  the  de-ned  liceii-e; 

(6)   »ny  potent-,  license*),  or  other  patent  riyht- «  Im-h 

he  limy  have  in  the  field  of  tl  I   lin-n-e; 

and 

l")    tl.  .  if  iin\,  which  the  applicant  .-\|.. 

the  piihli.    to  derive   from   hi-   propo-ed    11-4-  of 
the  invention 
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I'ulili-li.  il    by    the    Bureau    of    Reclamation,    I  nited    State* 

Urpurtiiienl  of  the  Interior,  Vt  ashington  25,  D.  C. 

Approved  by  the  Bureau  of  the  Budget. 

Subscription  rate  $1  a  year  for  persons  residing  in  the  I'nited 

Slates  and  (jinada:  91.50  a  year  for  foreign  -ul»<  riplions; 

special  rate  of  50  cents  a  year  for  members  of  Mater  users' 

association*. 

Permission  is  freely 

granted  to  reproduce  articles  and 

photographs  (with  the  exception  of  those  front 

outaide    source*)    which    appear    in    the    Reclamation    Era. 
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01  II    I  |{OM    (0\KI< 

K.. ...I"  at    Mm.-.  >    II...-. 

1 1.,.. .,.!,.  in,  ticv>  of  the  l.l(M)-fiMil-lonc 
.!.». T>IIIII  iiiiuirl  now  being  drilled  through 
the  right  abiilinciil  at  Hungry  U.ir»r.  Muni. 
During  .  •iii>lrni  linn  of  lllf  llllll|ir>  II...-. 
Dam  the  entire  flow  of  llie  •v.utli  lurk  of 
ili.  I  lntlicn<l  Hiv.-r  in  iinrlhweMern  Montana 
will  be  iliitri.il  through  llii*  tunnel.  The 
I...MI..II  of  the  tunnel  >hown  here  will  evenlu- 
•  Mi  IM  .  ...in  purl  of  tin  ili-  hargc  end  of  the 
"g!or>  hole"  >pillwH<  I  In-  (tholo  Inkrn  b> 
-I....I.  •  K  ,.r,M,.-.  M.  Region  I,  Itoix-.  Idaho. 


The  Urban  Benefits 
of  Reclamation 


The  people  of  the  town  of  Yuma, 
Ariz.,  show  how  town  and  coun- 
try benefit  from  reclamation  de- 
velopment, and  raise  the  question, 
"Should  the  farmer  foot  the  entire 
bill  for  irrigation  projects?" 


by  NED  O.  THOMPSON 

Branch  of  Operation  and  Maintenance, 
Region  III,  Boulder  City,  Nev. 


TIIK  STRANGER  EMERGED  FROM  A  TRACKLESS  DESERT  of  Sage- 
brush  and  cacti  and  entered  a  lush  green  valley  of 
growing  crops.    Men  with  tractors  were  at  work  plant- 
ing some  fields,  harvesting  others.    Livestock  grazed  in  al- 
falfa.   Highways  were  crowded  with  trucks  hauling  produce 
to  market.    Farther  along  was  a  modern  city  of  paved  streets. 
beautiful  homes,  and  buildings.     Sidewalks  were  thronged 
with  people  going  in  and  out  of  stores  and  banks. 
The  dollar  was  having  a  busy  day. 

"What  is  responsible  for  all  this  industrial  activity?''  the 
stranger  asked  a  passerby.  "Irrigation,"  was  the  reply. 

From  the  beginning  of  time,  civilization  in  the  arid  regions 
of  the  world  has  flourished  around  the  water  holes.  The 
same  is  true  today  in  the  dry  West  where  more  than  4  million 
acres  of  land  now  being  irrigated  by  Bureau  of  Reclamation 
facilities  have  created  wealth  locally  and  throughout  tho 
Nation. 

For  irrigation  benefits  go  much  beyond  the  farm.  They 
;irc  shared  by  merchants,  transportation  systems,  manufac- 
turers, laborers,  and  all  business  people,  particularly  in  irri- 
gated areas.  However,  the  farmer  generally  foots  the  Recla- 
mation bill  except  when  part  of  the  costs  are  borne  by  hydro- 
elect  ric  power  revenues,  or  charged  off  to  flood  control  and 
other  such  benefits. 

Asa  general  rule  projects  that  have  major  power  or  flood 
control  features  are  not  difficult  to  justify  under  existing 
Reclamation  law.  On  the  other  hand,  projects  without  a 
helping  hand  from  power  or  flood  control  experience  diffi- 
culty in  demonstrating  reimbursability  of  funds  advanced 
for  their  construction.  This  is  particularly  true  in  this  day 
and  age  when  most  of  the  easy  projects  already  have  been 
constructed. 

But  how  about  the  benefits  which  accrue  as  a  whole  to  the 
Nation,  from  an  irrigation  project?  Expenditures  for  con- 
struction provide  employment  and  profit  to  individuals  and 
business  firms  located  in  various  parts  of  the  country.  Like- 
wise, an  expansion  in  irrigation  extends  the  market  for  farm 
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SILVER  DOLLARS  ON  THE  HORIZON — Canals  like  this  interlace 
the  Yuma  project  so  that  desert  soils  may  drink  and  produce.  As 
in  hundreds  of  other  irrigated  areas,  the  Yuma  project  has  created 
a  lasting  economy  for  surrounding  towns  and  has  benefited  industry 
throughout  the  Nation.  Photo  by  Harry  W.  Myers,  Region  III. 

machinery,  fertilizers,  and  other  supplies  used  by  farmers 
which  may  be  manufactured  at  considerable  distance  from 
the  project  area.  Other  Nation-wide  benefits  include  lower 
food  prices  that  may  result  from  the  development,  especially 
in  periods  of  scarcity;  additional  quantities  of  food,  the  need 
for  which  is  evident  particularly  in  wartime  and  other  pe- 
riods of  national  emergency ;  and  more  stable  food  production 
with  less  likelihood  of  crop  failures  from  droughts,  which 
have  a  disrupting  effect  on  the  Nation's  economy. 

It  also  can  be  demonstrated  that  the  Federal  Government 
over  a  period  of  years  receives  a  return  on  its  investment  in 
irrigation  projects  through  increased  revenues  in  the  form 
of  taxes  that  may  exceed  by  many  times  the  original  cost  of 
construction.  In  passing  the  original  Reclamation  Law  of 
1902,  the  Congress  recognized  the  benefits  accruing  to  the 
Nation  as  a  whole  from  irrigation  development  by  requiring 
repayment  of  construction  costs  without  interest  and  later 
providing  for  a  development  period  of  up  to  10  years  prior 
to  initiating  repayment.  At  present  interest  rates  charged 
for  borrowed  capital,  it  may  be  shown  that  the  Government, 
by  providing  interest  free  money  and  deferring  repayment 
of  capital  costs  for  10  years,  is  contributing  35  to  40  percent 
of  the  total  investment  in  irrigation  works. 

In  recognition  of  the  fairly  direct  benefits  of  Reclamation 
to  business  concerns  in  nearby  towns,  the  House  Appropria- 
tions Committee,  Eightieth  Congress,  first  session,  requested 
the  Bureau  of  Reclamation  to  compile  information  on  the 
relation  between  irrigation  development  and  growth  in  proj- 
ect towns  and  related  business  activity.  The  Yuma  project, 
located  in  the  southwest  corner  of  Arizona  and  the  southeast 
corner  of  California,  was  selected  as  one  of  several  projects 
to  illustrate  the  urban  development  associated  with  irrigation 
farming.  An  examination  of  the  growth  in  population  and 
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busine->  in  the  V a  area  will  serve  to  illu.-trate  tin-  pro- 
priety of  shifting  a  portion  of  the  irrigation  repayment  to 
local  imiifariii  interc-t-. 

Without  irrigation,  fanning:  would  be  impossible  in  the 
Yimia  area,  since  rainfall  average-  only  :\  to  1  inches  annually. 
There  is  little  mining  or  other  hasic  industry  providing  em- 
ployment or  trade  in  that  vicinity.  Kxcept  for  -ome  tourist 
I .ii-im—  the  entire  ni'liaii  economy  is  dependent  on  irrigation 

fanning. 

The  Yuiiia  project  compri-es  only  ti'.l.iMHi  acres  of  irrigable 
land.  Some  irrigation  wa-  being  practiced  by  direct  diver- 
,-ion  from  the  Colorado  Kiver  prior  to  the  construction  of 
the  project  in  I'.Mi.'i-lO  by  the  Bureau  of  Reclamation.  At 
the  water  i-  iliverted  from  the  wc-t  -ide  of  the  Colo- 
River  at  Imperial  Dam,  with  the  water  re<|iiired  for 
binds  located  on  the  Ari/.uini  side  of  the  river  siphoned  under 
the  Colorado  at  the  city  of  Yuma.  Irrigation  is  by  gravity 
e\i  epl  for  about  -J.IMMI  acre-  which  riM|iiire  a  pump  lift  of 
7u  feet.  The  main  crops  grown  are  alfalfa.  Max.  feed  grains. 

lettuce,  cantaloupes,  carrot*,  oilier  winter  vegetable-.  Mild  eit- 

ru-  fruit-.  Yuma.  Ari/..  is  the  main  town  located  on  the 
project:  other  -mall  towns  are  Somerton  and  (tad-den  in 
Arizona,  and  Hard  and  \Vinterhaven  in  California.  The  net 
•  if  i  i.n-iructing  the  project,  not  including  intere-t  on 
Trea-ury  fund-,  ai inled  to  :iboul  S!t.""<i.iHMl. 

In  I'.'l'i.  there  were  !».IHMI  acre-  crupped  on  the  \ i  proj- 
ect.   Tin-  wa-  the  lir-t  year  that  gravity  water  was  available, 
from   the  project    -\-tcm.     The  acreage   irrigated   increased 
by  year  until  about  .VI.INMI  acre-  received  water  in   P.t-J.'i. 
About  the  -ame  ai-reaye  i-  U-ini;  farmeil  currently.     The  \ 

.omul  LM-owini;  -ea permit-  the  raising  of  more  than  one 

crop  mi  -i .me  of  the  land-.  Often  let t lire  and  cantaloupe 
•  Top-  are  harvc-tcd  from  the  -ame  acreage  in  one  \. 

The  crop  priHluclion  value  on  the  project   -ince  water  w.i- 
tir-t    available   in    I'.ip'  amounted   to    II.".  million  dollar-.  ••• 
!."•  lime,  the  original  co-t  of  con-t  ruction.     In  the  early  \ 
from    p.i|n  to    P.»]».  .-pip   return-    landed    from   S||:,.IMNI  to 


l.i^f-lork  exhibit  in  iloHiilnvn  Inma.    \ri/..  ilrnn-  l.ir-r  rn.uil. 

Suit--  of  Im  -t...  k  for  Ihr  projcM'l  during  llic  Li-t  >rar  umounlrd 

lo  approxiniutch   *2st    iiiillion.       1'ltnln  l>y  Samuel  II.  tt  atliin*, 
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s7i'!i.<MHi.  In  recent  years,  they  ranged  from  S*  million  to  a 
record  of  nearly  S14  million  in  1!>47.  It  is  estimated  that  the 
value  of  livestock  and  livestock  products  -ale-  from  the  proj- 
ect have  amounted  to  a  total  of  over  *•_'('  million  during  the 
last  .'!?  years,  or  over  twice  the  original  cost  of  the  system. 

Reports  show  that  1..MM)  people  were  residing  on  farms 
on  the  project  in  \'.>\~2.  The  number  increased  to  over  ."i.nnu 
in  lirjo.  but  is  now  about  -"..uon.  This  decrea-e  in  farm  popu 
lation  in  recent  year-  corresponds  with  an  increase  in  the 
si/.e  of  farm  units  resulting  primarily  from  mechaiii/.atioii 
of  farming.  K-pecially  in  recent  years,  with  the  shift  to 
vegetable  product  ion.  a  large  ninnbei  of  agricultural  worker- 
arc  employed  on  a  seasonal  basis  and  not  reported  in  the  above 
figures.  Also  many  agricultural  workers  live  in  town. 

The  number  of  people  in  the  towns  of  Yuma.  Somerton. 
and  (iadsen.  A rix...  and  Winterha ven  and  Hard.  Calif.,  in- 
creased from  .",.1. "id  in  I'.il'J.  to  about  :'.u.oo<ial  the  present  time. 
Nearly  one-third  of  the  urban  population  h\e  outside  the 
city  limits  of  incorporated  towns,  on  subdivision  tract-  of 
land.  In  I'.M'J.  there  were  •_'  people  living  in  town  for  each 
pei-oii  living  on  farm-:  now  there  are  Id  people  in  town  for 
each  person  residing  on  farms.  Most  of  the  people  living  in 
Yuma  and  other  towns  in  the  area  obtain  a  living  directly 
or  indirectly  from  the  agricultural  development. 

The  trend  in  carload  shipments  of  farm  commodities  from 
the  project  and  shipment-  of  all  commodities  to  (lie  project 
area  are  indicative  of  the  growth  in  bii-ine—  activity  for 
railroad-,  (lacking  linns,  and  retail  trade.  Prior  to  I'.'l".  less 
than  .".oo  carload-  of  farm  produce  were  -hipped  from  the 
area.  In  I'.MCiand  1!'  17.  over  17,'MMI  carload-  of  farm  produce 
were  shipped.  Shipments  of  all  commodities  to  the  Yuma 
an-a  increased  from  about  MNI  earloads  annually  in  the  eat  l\ 
years  to  over  .'!.l"<i  carload-  at  the  pre-ent  time. 

!•".(••  in  •  >mi -I-  i— i  i  male  that  I  lie  farmer's  dollar  change-  hand- 
-CM-II  lime-  before  it  come-  to  rest  in  the  I-'ederal  Irea-ury  or 
is  invested  in  capital  g<N.d-.  If  (hi-  i-  true,  nearly  one-half 
of  the  bu-inc—  activity  re-ulting  from  farm  production  max. 
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accrue  to  the  local  towns,  judging  from  a  comparison  of  farm 
and  business  income  in  the  Yuma  area.  Business  gross  in- 
come has  averaged  about  $21  million  annually  during  the 
period  1939-46  as  compared  with  a  value  of  crop  production 
of  6.5  million  dollars  annually.  Of  course,  not  all  of  the 
business  income  originated  from  the  farmers'  dollars.  On 
the  other  hand,  the  21-million-dollar  figure  which  is  that 
reported  for  sales  tax  purposes,  is  not  all-inclusive.  Income 
for  personal  services,  such  as  doctor  and  lawyer  fees,  trans- 
portation, and  communication  is  not  included. 

The  trend  in  post-office  receipts,  which  in  recent  years  were 
300  to  600  percent  of  what  they  were  in  1921,  furnished 
another  reliable  measure  of  the  growth  in  the  Yuma  area 
business  activity.  This  was  an  increase  of  from  $22,000  in 
1921  to  the  high  of  $161,000  in  1943,  and  $91,000  in  the  latest 
year  reported,  1946.  Record  receipt  in  1943  to  1945  reflect 
wartime  activity  associated  with  operation  of  the  Yuma 
Army  Base  and  other  military  installations  near  Yuma  which 
have  not  been  a  factor  since  1945. 

Expansion  in  the  use  of  modern  conveniences  in  Yuma  indi- 
cates the  establishment  of  business  concerns  and  residences. 
Since  1929,  telephones  in  service  have  increased  160  percent, 
gas  connections  116  percent,  water  connections  107  percent, 
and  electrical  connections  62  percent. 

Millions  in  Taxes  Returned  to  Government 

One  concept  of  the  national  benefit  of  Reclamation  projects 
is  the  extent  to  which  the  Federal  Government  obtains  a 
return  from  the  development  in  the  form  of  Federal  tax 
revenues.  Federal  taxes  paid  directly  or  indirectly  from 
Yuma  County  are  estimated  to  have  totaled  37  million  dollars 
for  the  14-year  period  1934  to  1947.  This  amounts  to  an 
average  annual  payment  of  $2,660,000. 

A  similar  expansion  in  urban  development  to  that  of  the 
Yuma  area  can  be  shown  for  most  irrigation  projects.  Al- 
though it  is  not  always  readily  apparent  that  the  develop- 
ment has  been  dependent  upon  irrigation  farming,  at  least 
local  businessmen,  often  the  most  outspoken  proponents  of 
Reclamation,  recognize  the  fact  that  they  benefit  from  Rec- 
lamation development. 

In  view  of  these  known  benefits  accruing  from  irrigation 
farming  to  nearby  towns,  and  the  dwindling  number  of  proj- 
ects which  can  be  constructed  and  paid  for  by  reclamation 
farmers,  the  question  naturally  arises,  "Should  not  those  who 
benefit  from  irrigation  development  share  part  of  the  costs?" 

This  is  not  a  new  idea.  Urban  beneficiaries  have  partici- 
pated in  repayment  plans  for  a  number  of  Reclamation  proj- 
ects. For  example,  the  northern  Colorado  water  conservancy 
district  was  organized  to  help  repay  the  cost  of  the  irrigation 
features  of  the  Colorado-Big  Thompson  project,  located  in 
the  State  of  Colorado.  The  district  became  the  contracting 
agency  with  the  Government,  under  legislation  passed  by  the 
Colorado  Legislature  in  1937,  and  was  authorized  to  levy  an 
ad  valorem  tax  on  all  real  and  personal  property  within  the 
district  boundaries.  The  rate  of  this  tax  on  the  property  was 
not  to  exceed  one-half  mill  during  construction,  nor  one  mill 
after  construction  is  completed.  Of  the  $600,000  annual  pay- 
ments for  irrigation  features  expected  at  the  time  the  con- 
tract was  written,  the  district  planned  to  raise  $150,000  or 
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25  percent  of  the  cost  through  a  tax  on  both  farm  and  non- 
farm  property.  The  remaining  $450,000  to  be  paid  annually 
would  be  collected  from  the  water  users. 

The  State  of  Nevada,  by  special  legislation,  authorized 
Washoe  County  to  issue  bonds  in  the  amount  of  $500,000 
which  were  to  be  used  to  pay  one-half  of  the  cost  of  Boca  Dam 
and  Reservoir,  the  reimbursable  cost  of  which,  in  the  amount 
of  $1,000,000  was  assumed  by  the  Washoe  County  water  con- 
servation district.  Under  this  arrangement,  property  not 
assessable  by  the  district  is  taxed  by  Washoe  County  to  repay 
the  bond  issue  as  an  aid  in  paying  the  project  cost. 

The  Carbon  water  conservancy  district,  having  the  same 
limits  as  Carbon  County  in  the  State  of  Utah,  was  formed 
for  the  purpose  of  contracting  with  the  United  States  to  repay 
the  reimbursable  costs  of  the  Scofield  project.  All  property 
within  the  conservancy  district,  including  the  principal 
towns  of  Helper  and  Price  in  Carbon  County,  is  subject  to 
ad  valorem  tax  to  the  extent  of  one  mill  to  repay  the  obliga- 
tion which  the  district  assumed  in  its  contract  with  the  United 
States.  The  cost  of  operating  and  maintaining  the  project 
is  borne  by  the  irrigators. 

In  New  Mexico,  the  Middle  Rio  Grande  conservancy  dis- 
trict was  organized  to  construct  irrigation,  flood  control  and 
drainage  facilities.  Under  an  assessment  plan  devised  by 
the  district,  43  percent  of  the  construction  costs  are  levied 
on  agricultural  property  and  57  percent  levied  on  nonagri- 
cultural  property.  Nonfarm  participation  is  based  largely 
on  flood  protection  provided  by  levees.  The  district  is  com- 
prised of  lands  below  the  main  canals,  and  properties  at 
higher  elevations  do  not  contribute  to  project  costs. 

Under  the  plan  to  rehabilitate  the  Middle  Rio  Grande  area 
recommended  by  the  Bureau,  the  conservancy  district  would 
become  the  contracting  agent  to  repay  project  costs  and  the 
present  division  of  costs  between  agricultural  and  nonagri- 
cultural  property  would  be  continued.  This  plan  recognizes 
the  fact  that  indirect  benefits  of  irrigation,  as  well  as  flood 
protection,  justify  a  contribution  by  urban  property. 

Other  instances  where  town  people  have  willingly  partici- 
pated in  paying  for  reclamation  could  be  cited,  such  as  the 
Paonia  project,  Colorado;  San  Luis  project,  Colorado;  Tu- 
cumcari  project,  New  Mexico ;  and  the  Mancos  project,  Colo- 
rado. THE  END 


SINGLE  COPIES  OF  THE  ERA  AVAILABLE 

For  the  benefit  of  our  subscribers  and  others  who 
would  like  to  purchase  individual  copies  of  particular 
issues  of  the  RECLAMATION  ERA,  the  following  rates  have 
been  established : 

Cents  each 

1  copy 15 

6  to  9  copies 12 

10  to  50  copies 10 

50  or  more  copies 8 

A  limited  number  of  copies  dating  from  the  Septem- 
ber 1947  issue  are  now  available. 

Make  out  check  or  money  order  to  the  TREASURER 
OF  THE  UNITED  STATES  and  send  request  to  the 
Bureau  of  Reclamation,  United  States  Department  of 
the  Interior,  Washington  25,  D.  C.  Please  do  not  send 
stamps.  For  small  orders,  coins  will  be  accepted. 
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B 1 1  Mia.  n  \\  \>  OVKIC.  the  record-breaking  spring  drought 
of  1!» is  in  the  great  interior  valley  of  California  had 
become  a  record-breaking  early  summer  rainfall,  and 
major    disaster    was    averted.      Hut    during   the   despairing 
month*  of  January.  February,  and  March,  every  farmer  in 
the  Central   Valley  had   learned   a   number  of  bitter,   para 
doxical   le--on-.      It    had   been   a  strange  kind  of  drought— 
strange    :,(l,|    instructive.      There    wa-    >ome    water,   but    the 
|>ower  to  move  it  was  lacking. 

In  the  valley'-  year-  long  race  against  the  threat  of  drought, 
empha-i-  has  naturally  been  placed  on  development  of  water 
it-elf,  a-  the  desirable  end-product.  While  thousands  of  new 
well-  have  been  -link  throughout  the  Sacramento  and  San 
Joaquin  V«lle\-  to  tap  the  already  dwindling  undergroiin  1 
water  -upplie-.  vigoron*  support  ha>  been  given  to  ru-hin'_r 
completion  of  the  rc-ervoir-  and  canals  of  the  Central  Valley 
project.  Mo-t  of  the  farmer-  have  taken  little  or  no  inten-, 
in  the  [lower  development,  de-  pile  t  lie  fact  that  here,  as  else- 
where, [Miwer  i>  irrigation'-  "paying  partner."  and  power 
rex  en  i ic-  will  repay  a  large  >hare  of  irrigat  ion's  construction 

,     M-l    - 

Thi-  year,  however.  I  lie  farmers  realized  with  a  start  that 
a  largi-  preponderance  of  the  Central  Valley'-  irrigation 
supply  is  entirely  dependent  on  electricity,  ami  that  they  had 
la-en  iinwi-e  to  take  power  -upply  for  granted. 

JYobably  le-s  than  a  third  of  the  irrigated  lands  through- 
out the  vallev  have  a  purl  ial  or  complete  gravity  -upply.  All 
the  re-l  KM'  |IIIIII|HM|  water  either  pumped  directly  from  the 
underground,  or  pumped  from  streams  into  gravity  canals. 
The  pump-,  in  all  but  a  few  old  time  in-tallat  ions,  are  pow 

•  •red  by  elect  rii-ity.      Suddenly,  power  wa-  -career  than  water. 
and  without  |«iwer  the  water  supply  was  UM-le--.       HOW  thi- 

•  •a alMiut   is  a  -lory   fa-cimit  ing  in  itself   -the  -tory  of  an 

M|i-n|e  down  J 

The  growing  [n-riml  in  the  San  .Joai|iiin  and  Sacramento 
Valley-  i-  divided  into  two  -ea-on-.  i  hi.  rainy  season  from 
NovcmluM-  through  Maii'h.  ami  the  -ea-on  of  irrigntion  from 
April  into  September,  when  little  or  no  rain  fall-.  The 
rainy  m-axm.  of  cour-c.  i-  all  impoiiant  to  the  biter  irn^'i 
lion  s»-ason.  carrying  t  n-e-  and  vines  through  the  budding 
period,  preparing  the  -oil  for  late -pring  planting  of  irri- 
gated crop-  and  -ntliciiig  entirely  for  nonirrigaied 
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pasture  and  :i  few  tree  crop-.  Al  this  linn-  tin-  mountain 
iv-ervoirs  till  to  provide  simiillancou>  irrigation  and  power- 
produri  ion  later  in  the  summer,  and  the  snow-pad  is  formed 
which  will  determine  the  amount  of  stream-flow  diver-ion 
po-sible  later  on  from  -nowmell.  1'owcr  u>c  in  the  area  i- 
normally  low  during  the  rainy  period,  allowing  the  hydro- 
ic-ervoirs  to  fill. 

But  the  irrigation  pumping  load  in  the  Central  Valley  i- 
in  itself  a  very  large  factor  in  the  electrical  economy  and 
accounts  for  the  area's  annual  peak,  which  ii-nally  occur- 
either  in  July  or  August.  Clustered  throughout  the  valley 
are  no  less  than  40.000  individual  well;-  tapping  the  under- 
ground water  channels  and  nearly  all  powered  hy  electric 
motors.  The  water  level  in  most  of  the  wells  has  been  drop- 
ping steadily  since  I'.i.-.u  because  of  overdraft,  so  the  \\elU 
have  had  to  lie  progress! vely  deepened.  Consequently,  the 
amount  of  energy  consumed  in  lifting  water  from  even 
greater  depths  ha-  increa>ed  rapidly.  The  wells  vary  in 
depth  from  30  feet  to  over  L'..~>MII  ami  the  motors  to  operate  ih" 
pumi>s  range  in  capacity  from  10  to  1.500  hor-epower.  Dur- 
ing the  war,  thousands  of  new  pumps  were  installed,  incrca- 
ing  the  pumping  load  directly  and.  hy  further  lowering  the 
water  level-,  indirectly  as  well.  The  following  table  of  agri- 
cultural power  M>hl  by  the  private  company  serving  most  -.f 
the  area  demonstrate-  the  si/.e  and  growth  of  the  pumping 
load  very  graphically  : 


Y»»r 

Total  kilowatt  houn 

Krvrnue 

per  kilimuil 
hour 

1942 

666,  662,  095 

$8,891,421 

$<).  0133 

I'M:! 

TOti    |-_M    s?:. 

'.i.  .177,  155 

0133 

I'M  1 

tut:. 
LM6 
19-47                            

MJ.   |s|.  7MI 
889,  107 
l.tHts.  si:t.  mil 
1,  376,  508,  304 

Hi.  sc.s.  ni:i 
1  1.  n.(i.  :•.-.() 
t:».  HMI.  -jii.-, 

1.  TIM) 

0129 
0129 

01  H» 
01108 

Even  these  figures,  which  show  that  power  -old  at  agricul- 
tural rale-  ha-  doubled  in  amount  since  l'.'1-J.  do  not  com- 
p  lei  civ  indicate  the  -C«|H>  of  the  pumping  load.  Ill  add  it  ion. 
large  irrigation  di-trict-  and  water  companie-.  particularly 
along  the  Sacramento  Kiver.  buy  pumping  power  under  oilier 
than  agricultural  schedules  in  order  to  pump  siirfa<v  water 
from  the -I  ream- or  to  lift  canal  water  to  high  land-.  In  the  I 

San  ,Ioai|iiiii  Valley,  oxer  7.''  peri-ent  of  all  irrigation  i-  fi 

groiindwiiicr.  Thus,  except  for  the  few  fortunate  an-a- 
where  i;ravil  v  diver-ion  i-  |>o— ible.  the  entire  irrigation  sup- 
ply of  the  Central  Valley  requires  large  amount-  of  el. 


THE  RECLAMATION 


rtric  i 

" 


of  the  SKY-BLUE  POWER 


In  the  Central  Valley  of  California,  Poiver  is  Water — 
Valley    fanners    learned    this    year,    when    the 


as 


switches  were  pulled 


energy,  and  in  midsummer  the  area's  electric  facilities 
must  meet  their  yearly  peak  demand — in  contrast  to  the  situa- 
tion throughout  most  of  the  United  States  where,  in  mid- 
summer, electric  use  is  lower  than  in  any  other  part  of  the 
year.  When  sufficient  p'ower  capacity  is  available,  this  irri- 
gation peak  has  a  hand-in-glove  efficiency,  since  the  water 
which  produces  hydroelectric  energy  for  the  pumping  load 
provides  at  the  same  time,  farther  downstream,  the  necessary 
flow  for  surface  irrigation  diversions. 

In  1948,  two  things  went  wrong  with  this  admirable 
arrangement: 

•  There  was  far  less  than  enough  power  capacity  to 
meet  the  normal  situation ;  and 

•  The  two  seasons  simply  reversed  themselves. 
Here  is  how  it  happened. 

During  the  war,  every  part  of  the  area  electric  load  had 
increased  similarly  to  the  pumping  load,  without  any  in- 
crease in  installed  power  capacity.  Steam  plants,  normally 
used  only  in  dry  years  or  for  a  few  weeks  during  the  year, 
had  to  be  used  more  and  more  to  meet  normal  load,  on  a 
24-hour  basis.  By  the  peak  summer  season  of  1!>47,  the  steam 
capacity  was  in  constant  full  production  and  yet  the  area  ran 
out  of  power.  But  the  farmers  were  still  not  vitally  con- 
cerned, because  the  only  load  which  the  company  had  to  drop 
was  its  industrial  contracts  which  could  be  interrupted,  such 
as  those  witli  chemical  plants.  It  was  clear  that  trouble  lay 
ahead  during  1948.  For  just  the  natural  growth  of  electric 
use  in  the  area  alone  would  exceed  the  small  amount  of  new 
plants  to  be  installed.  Something  more  than  the  chemical 
plants  would  have  to  be  dropped  in  1948,  while  voltage  and 
frequency  were  certain  to  full  below  standard  during  the 
peaks.  By  January  1,  demand  had  risen  alarmingly  and  was 
riding  close  to  the  previous  August  peak.  The  electrical  pic- 
ture darkened  day  by  day.  Then  the  weather  did  its  flip-up. 

Rainfall  had  been  about  normal  throughout  October  and 
November  in  most  of  the  valley.  December,  however,  was 
considerably  less  than  normal.  In  most  places,  January 
began  rainless  and  stayed  that  way.  In  the  Sacramento 
Valley,  it  was  the  driest  January  since  1878,  while  on  Janu- 
ary 24  the  San  Joaquin  Valley  passed  its  previous  record  of 
35  days  without  rain  during  the  normally  rainy  season,  a 
record  set  in  1912.  On  February  f>,  when  less  than  half  an 
inch  fell,  the  drought  broke  at  Friant  Dam  after  46  rainless 
days.  But  in  all  of  February,  the  rainfall  at  Friant  was  less 
than  1  inch.  It  looked  like  the  worst  drought  in  history. 
Throughout  California,  prayers  for  rain  were  a  prominent 
feature  of  every  church  service. 
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Appeal  to  the  public! 

Irrigation  had  begun  by  the  second  week  of  January, 
mostly  by  orchardists  and  vineyardists  who  had  to  irrigate 
to  save  their  trees  and  vines.  Grain  crops  had  been  written 
off  and  stock  was  being  shipped  out,  slaughtered  or  turned 
into  the  short-standing  grain  fields.  A  few  specialty  growers 
did  some  preirrigating,  but  most  considered  that  any  invest- 
ment in  planting  was  too  great  a  gamble,  since  the  outlook 
was  that  no  vegetable  crop  would  mature.  By  the  beginning 
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of  February,  the  irrigation  pumping  load  was  rising  rapidly, 
just  as  normally  it  would  rise  between  mid-April  and  the  first 
of  May.  The  irrigation  season  was  in  full  swing,  in  the 
middle  of  what  should  have  been  the  rainy  season.  It  was 
then  the  farmers  learned  that  power  is  water  in  the  Central 
Vall.-y. 

The  partial  pumping  load,  coming  out  of  season  and  on 
top  of  the  already  tijrht  ]H>\M>C  >it nation,  precipitated  an 
almost  immediate  crisis  in  power  supply.  The  first  signal 
was  a  drop  in  fmjuciicy.  which  caiiM-d  t-ltvtric  clocks  to  slow 
down.  Radio  programs  throughout  northern  California 
fumbled  for  ti  few  day>  and  in  the  cities  everybody  was  late 
for  work.  The  area  was  still  experiencing  winter  conditions, 
which  meant  that  the  daily  jieak  was  occurring  in  the  eve- 
ning, xi  the  power  company  appealed  to  the  public  to  con- 
serve electricity  U-tween  the  hoiir>  of  4  to  8  p.  m.  Business 
establishments  were  asked  to  black  out  di>play  lighting, 
farmers  wen-  asked  not  to  pump  during  peak  hours  and 
householders  to  cut  down  their  use  of  electricity  wherever 
possible. 

Public  response  to  this  appeal  was  gem-rally  helpful,  but 
the  [H'ak  rose  too  rapidly  in  February  for  such  voluntary 
restrictions  to  In-  very  effective.  On  February  •_'."•  the  State 


public  utility  commission  stepped  into  the  picture  and  im- 
posed a  10  percent  reduction  on  all  uses  of  electricity,  with 
a  penalty  of  disconnection  attached  to  violation.  But  the 
irrigation  pumping  continued  to  ri-e.  and  the  utility  com- 
panies began  pulling  switches  on  rural  areas.  This  was  more 
effective,  since  it  struck  at  the  central  problem.  The  power 
was  cut  off  for  only  an  instant,  but  once  deprived  of  power. 
the  pumps  had  to  be  started  by  hand  again.  And,  since  they 
were  at  the  other  end  of  the  farm,  a  moment's  switch-off 
won lil  -ei -\  i-  in  reduce  the  load  for  more  than  an  hour — enough 
to  get  over  the  peak.  Householders  experienced  only  a  mo- 
mentary inconvenience,  but  the  effect  on  irrigators  was  dras- 
tic. The  only  trouble  with  this  technique  was  that  it  made 
the  fanners  hopping  mad,  and  it  did  not  get  the  fields  and 
orchards  irrigated. 

The  next  step  was  a  rotation-system  for  agricultural  power 
shut^off — in  short,  to  achieve  on  voluntary  schedule  what  the 
switch-off  method  had  effected  involuntarily  as  emergency 
arose.  Throughout  the  valley,  announcements  were  printed 
in  the  newspapers,  informing  farmers  on  which  day  of  the 
week  they  were  not  to  operate  their  pumps  between  8  a.  m. 
and  5  p.  m. 

<  ..r.l, mi../  on   ;•««.     /:.' 
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Each  Kilowatt  of  Electricity 

WE  CAN  HELP  SAVE 

Means  More  Power  For  Agriculture 
in  the  Shafter  District 

AND  THROUGHOUT  CENTRAL  CALIFORNIA 


Power  Conservation 

is  YOUR  JOB  and  MINE 


Here  Are  Some  Simple  Rules: 


1.  Turn  Out  AH  Unnecessary  Lights  at  AH  Times. 
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N\VK    TIIK    < '.HOI'*     in      M\KIV.     MOKK     IMIVU  H      V\  Ml  Mil  K      III     III)      I  \IIMI  It- 
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TIIK  RKCI.AMATION 


Deep  Sea  Diving 
in  the  West 


Atop  Belle  Fourche  Dam,  Jim  H.  Thompson  makes 
last-minute  check-up  on  diving  gear  before  his 
brother  John  starts  another  shift  on  valve  repair  work. 
Belle  Fourche  Reservoir  appears  in  background. 
Photo  by  T.  R.  Broderick,  Region  VI. 


A  mention  of  deep  sea  diving  usually  brings  to  mind  an 
underwater  scene  wherein  the  hero,  clad  in  the  Man-From- 
Mars-like  costume  of  a  deep  sea  diver,  fights  with  pirates,  an 
octopus  or  other  denizen  of  the  deep,  perhaps  in  a  search  for 
hidden  treasure,  and  emerges  exhausted  but  victorious — 
sometimes  after  having  lost  communication  with  those  "on 
top"  or  cutting  his  life-line  of  oxygen. 

Colorful,  dramatic  scenes  like  these  have  often  been  enacted 
inland.  At  present  (See  front  cover,  July  1948  issue)  deep 
sea  divers  are  searching  for  the  clue  to  pirates  of  another 
sort — silt  particles  in  Lake  Mead  which  rob  the  West  of  life- 
giving  water. 

At  Buffalo  Bill  and  Belle  Fourche  dams  in  Region  VI, 
deep  sea  divers  were  called  in  to  help  release  the  energy  of 
a  power  plant,  and  free  irrigation  water  blocked  by  a  leak- 
ing valve. 

The  most  hazardous  of  all  diving  jobs  in  Region  VI  was 
done  in  April  of  this  year  during  four  days  on  the  Belle 
Fourche  Reclamation  project  in  northwestern  South  Dakota. 

At  the  Belle  Fourche  project,  water  from  Belle  Fourche 
river  is  diverted  by  a  l^-mile-long  diversion  dam  and  carried 
6i/2  miles  through  an  inlet  or  supply  canal  to  the  Belle 
Fourche  Dam  on  Owl  Creek,  a  tributary  of  the  Belle  Fourche 
River. 

Belle  Fourche  Dam,  once  one  of  the  largest  earthfill  dams 
in  the  world,  has  a  structural  height  of  112  feet  and  a  crest 
length  of  6,262  feet.  Water  is  distributed  from  the  reservoir 
to  most  of  the  project  lands  by  means  of  the  north  and  south 
canals. 

Near  the  end  of  the  1947  irrigation  season,  the  gatetender 
at  Belle  Fourche  Dam  discovered  that  the  Ensign  balanced 
valve,  controlling  the  reservoir  release  into  the  north  canal, 
had  become  unmanageable.  The  only  way  to  regulate  the 
flow  of  water  through  the  valve  was  to  run  the  control  pump 
at  high  speed.  This  indicated  there  was  a  leak  in  the  hydrau- 
lic system  controlling  the  valve. 

It  became  obvious  that  someone  had  to  go  down  into  the 
tunnel  to  see  what  was  wrong.  Accordingly,  the  valve  was 
partially  closed  and  an  inspection  was  made.  The  cause  of 
the  trouble  was  discovered — a  jet  of  water  spurting  from  the 
face  of  the  valve,  indicating  that  the  internal  pressure  neces- 
sary to  control  the  valve  was  being  lost  at  that  point.  Since 
it  was  not  possible  to  keep  the  valve  closed,  the  emergency 
gates  were  lowered.  One  of  the  gates  was  then  used  to  con- 
trol the  reservoir  release  for  the  remainder  of  the  irrigation 
season.  The  emergency  gates,  however,  were  not  intended 
to  regulate  a  flow  which  would  meet  the  demands  at  the 
peak  of  the  irrigation  season.  Therefore  the  valve  which 


had  failed  had  to  be  repaired,  at  least  to  the  point  where  it 
would  close — and  stay  closed.  Water  could  then  be  regu- 
lated by  its  twin  which  is  located  beside  it  at  the  end  of  a  fork 
in  the  tunnel.  As  these  valves  are  to  be  replaced  within  the 
next  2  years  the  officials  believed  this  stop-gap  measure  would 
take  care  of  the  situation  temporarily. 

As  soon  as  the  emergency  gates  were  closed,  the  outlet  tun- 
nel and  gate  shaft  filled  with  water  to  the  level  of  the  reser- 
voir water  surface.  Obviously,  only  a  deep  sea  diver  would 
be  able  to  repair  the  face  of  the  valve.  Invitations  for  bids 
for  this  work,  issued  by  the  Missouri-Oahe  district  office,  re- 
sulted in  the  arrival  of  Capt.  H.  H.  Thompson  &  Sons  of 
Duluth,  Minn. 

The  divers  considered  the  type  of  operation  necessary  to  be 
unusually  hazardous.  And,  no  wonder !  The  diver's  only 
access  to  the  leaking  valve  was  by  descending  the  gate  shaft  70 
feet  to  the  floor  of  the  tunnel  and  then  walking  about  200  feet 
up  the  tunnel  to  the  valve.  In  an  emergency,  the  diver  would 
have  to  walk  the  200  feet  back  to  the  shaft  before  he  could 
possibly  get  out. 

A  hand  winch  was  rigged  to  raise  and  lower  a  trapezelike 
platform  to  let  the  diver  down  the  shaft  until  he  was  in  the 
water  and  to  bring  him  from  the  water  to  the  top  of  the  shaft 
on  his  ascent.  While  in  the  water  the  diver  controlled  his 
buoyancy  through  his  air-relief  valve.  An  air  compressor, 
with  a  stand-by  unit  and  ample  receiver  capacity,  was  lo- 
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t.lllM.   DOW  V  —  DJM  r  John   I  .  'I  |MIIII|I-II:I  i>  l.n.i-n-il  into  Ilimilnl  yule  -hill  al  i  re  -I  ..I   Iti-llr  r'ourrhr  Dam.     Following  n  ili-ri-.it  llirnu^li  .">."» 
It.  I   of  wulrr  in  tin-  -I,., It.  hr  will   p,.,,  ,  ,-,!   200   li-i-i   ilirouul     tin-  North  <  .,,,.,1  outlrt  to  work  on  \alti-.     /'/.,,..  hr  T.  /.'.   /.'/.•/.  i ,./..  Kegitin    '  / 


Clltfll     0||     top    of    till-    llillll     ill     tilt'    fjatl'    llOII-e    III     Iliakc    -MIC    tilt- 

ilivt-r  hail  mi  unfailing  air  nipply. 

Thelii-l  lime  down,  the  diver  made  a  ilmrou^li  inspect  inn 
of  lln-  face  of  tin-  valve  and  (liscovt-ivtl  t  \vo  Imlo- OIH-  at  llic 
toj.  \vliidi  had  l.i-i-n  oli-crvi-d  l>i-fon-  ihi-  i-nn-i  ^'cncy  jrates 
wen-  I-|I»«M|.  and  another  at  the  Ixiltoin  of  the  face.  The  holes 
ap[H-:i|-cd  to  IH-  the  iv.-illt  01'  eavital  inn.  or  >urface  erosion  of 
tin*  metal  a.-,  a  re-.iilt  of  the  vaeinini  created  liy  the  rapid 
nioveiiieiit  of  water  over  the  face  of  tin-  valve.  When  (bi- 
valve had  IM-I-II  iii>pei-ted  iM-fore  the  I'.HT  irrigation  M-M-OII 
bc^an.  cavilatioii  diiiiiai;e  had  not  appeared  to  l>e  serion-. 


Hy  workinjr  with  hand  tools  and  a  small  air-powered 
firinder.  the  diver  reamed  the  hole-  >•>  that  the\  could  In- 
patched.  When  reamed,  the  holes  were  a  little  more  than  an 
inch  in  diameter.  The  np|>er  hole  was  patched  l>y  placin.i: 
i  metal  plate,  with  a  ruhlxM'  Basket  cemented  to  it,  through 
the  hole  and  drawing  it  against  the  in.--ide  surface  of  the 
I'alve  face  with  a  holt  through  a  plate  on  the  outside.  The 
lower  hole  was  in  a  rather  inacces-ililc  place  and  the  lie-l 
romedy  that  could  he  de\  i-ed  was  lo  ream  the  hole  and  drive 
in  a  turned  wooden  plnir. 

After  I  he  patche>  were  in  place,  the  hydraulic  com  rol  pump 


I'll  \  ..  «  from  lop  of  lii  Hi  I  ..,,,<  In  II.,,,,.  liHikiiiE  -milli  (ri-««-r\oir 
ill  ,,_l,l  ..  (»lll<-  lltillT  with  -Illifl  Mhirh  iliMT  Tllolll|l«on  rnlfrril 
,  .,,,  I..  -,,„  in  I.  li.  II.  I,...:  Diiiicrain  of  HIM  It  \  I  li  IN-  HI  II  I 

FOIRCHK. 
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\\;is  put  in  operation  to  close  the  valve.  But  the  valve  had 
become  jammed  in  the  open  position,  and  about  twice  the 
normal  operating  pressure  was  applied  before  it  finally 
moved  shut. 

With  the  valve  closed,  the  emergency  gate  was  raised  and 
the  shaft  and  tunnel  unwatered.  Now  the  patching  job 
could  be  inspected.  There  was  a  little  leakage  around  the 
bolted  patch,  but  caulking  with  lead  wool  put  a  quick  stop  to 
that.  The  inspectors  reported  the  wooden  plug  was  holding 
verv  well.  The  diver's  work  was  accomplished  in  six  diving 
operations  performed  in  4  days,  with  the  diver  working  under 
water  as  long  as  3  hours  at  a  time.  The  temperature  of  the 
water  was  between  freezing  and  40°  Fahrenheit.  Fortu- 
nately, there  were  no  mishaps  and  the  work  was  accomplished 
without  serious  complications. 

S.  T.  LaiM-n,  Belle  Fourche  superintendent,  stated,  "While 
this  is  the  first  time  it  has  been  necessary  to  engage  the  serv- 
ices of  a  deep-sea  diver  on  the  Belle  Fourche  project,  the  work 
was  accomplished  in  a  very  adequate  manner  and  at  less 
expense  than  was  anticipated." 

Back  in  March  1941,  Shoshone  project  officials  hired  Walter 
McCray,  a  deep-sea  diver  from  Seattle.  Wash.,  to  inspect 
I  rashrarks  at  the  inlet  end  of  the  pipes  through  Buffalo  Bill 
Dam  which  lead  to  the  power  penstock.  This  was  part  of  a 
routine  inspection  to  remove  any  debris  which  may  have  been 
caught  by  the  trashracks,  which  had  last  been  cleaned  out 
in  the  fall  of  1932.  Project  officials  installed  a  three-drum 
hoist  so  that  they  could  use  a  one-half  to  three-fourths  cubic- 
vard  orange  peel  bucket  for  removing  accumulated  trash  in 
front  of  t  he  t  rashracks.  McCray  started  diving  on  March  28, 
and  reported  his  findings  which  were  checked  against  the 
drawings  of  the  trashracks  and  trashrack  structure. 

The  conditions  found  by  the  diver  checked  with  the  draw- 
ings and  the  next  day  he  went  down  to  double-check.  He 
found  that  both  racks  were  obstructed  with  tumble  weeds, 
sagebrush,  driftwood  and  mud,  piled  higher  than  the  tops 
of  the  pipes  through  the  dam.  He  also  discovered  that  the 
trashracks  were  not  in  proper  position.  This  cleared  up  the 
mys'erv  of  why  rocks  and  driftwood  had  been  found  in  the 
power  penstock  pipes  in  1940,  but  made  it  impossible  to  lift 
the  trashracks  until  the  debris  had  been  removed.  This  took 
a  greater  part  of  a  month,  during  which  time  McCray  con- 
tinued making  inspections  of  the  trashracks  and  reporting 
as  well  as  possible  the  underwater  conditions,  telling  the 
dredgers  where  debris  was  located  so  they  could  go  to  work 
witli  the  bucket.  He  was  unable  to  see  anything  below  the 
surface  of  the  water,  which  was  about  as  clear  as  it  ever 
gets,  and  had  to  depend  entirely  on  touch  and  measurements 
when  he  made  his  inspections.  However,  the  trash,  consist- 
ing mostly  of  waterlogged  sticks,  tree  stumps  with  roots 
attached,  some  rocks,  silt  and  automobile  parts,  was  cleaned 
out — several  hundred  cubic  yards  of  it — and  the  racks 
removed,  inspected  and  replaced. 

Chester  Womack  of  San  Francisco,  and  his  men,  "Deep- 
water"  Smith  and  Bill  Swart  arrived  at  Cody,  Wyo..  May  13, 
1945,  to  investigate  the  condition  of  the  trashracks  at  the 
Buffalo  Bill  Dam  which  had  allowed  debris  to  enter  the  pen- 
stocks since  a  rock  slide  the  previous  November.  Several 
shutdowns  had  been  required  to  remove  this  debris  and  it 
appeared  that  the  penstock  inlets  were  partially  blocked. 
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Above:  Diving  operations  conducted  from  a  barge  to  clear 
inlets  to  power  penstock  caused  by  rock  slide  at  Buffalo  Bill 
Reservoir.  Diver  can  be  discerned  by  disturbance  in  water 
created  by  air  escaping  from  his  helmet.  Note  part  of  trash- 
rack,  at  right,  "on  the  way  up"  for  inspection.  Inset  Diver 
"Deepwater"  Smith  leaving  barge  for  200-foot  trip  below  water 
to  continue  probe.  Above  photo  by  Ed  Wilz,  Region  VI. 
Inset  photo  by  C.  T.  Hinze,  Region  VI. 


Project  officials  had  assumed  that  the  trashracks  had  been 
damaged  and  that  top  grillage  should  be  installed  on  the 
racks.  Master  Mechanic  William  J.  Montgomery  started 
dredging  operations  on  December  4th,  continuing  for  almost 
3  weeks,  until  bad  weather,  complete  with  ice,  set  in.  By 
that  time  the  dredgers  had  dragged  up  300  cubic  yards  of 
assorted  trash,  plus  an  automobile  with  1937  license  plates. 
[The  mystery  of  the  automobile  has  never  been  solved. — Ed.] 

With  the  coming  of  spring,  and  the  deep-sea  divers,  the 
water  in  the  reservoir  was  lowered,  and  the  original  cause  of 
the  power  shutdowns  came  into  view — a  place  in  the  north 
cliff  where  a  large  quantity  of  rock  had  evidently  "let  loose" 
and  which  the  power  officials  believed  to  be  the  origin  of  the 
slide  which  occurred  on  November  24. 

This  time  the  divers  worked  from  an  improvised  barge, 
making  two  dives  each  day,  with  shifts  "on  the  bottom"  vary- 
ing from  several  minutes  to  23  minutes  per  dive.  As  in  all 
diving  operations  under  Bureau  supervision,  time  spent  work- 
ing "on  the  bottom,"  decompression  time  and  the  number  of 
dives  per  8-hour-shift  were  governed  by  United  States  Navy 
Regulations.  The  job  was  another  "feel  and  see"  operation, 
as  the  clivers'  boots  stirred  up  silt,  making  it  impossible  for 
them  to  see  their  hands  before  their  helmets.  In  spite  of 
these  handicaps  the  divers  located  huge  rocks  (one  averaging 
about  6  feet  square  and  18  inches  thick)  and  other  debris, 
and  attached  wire  rope  slings  to  them.  The  mechanics  made 
their  hauls  via  cableway  between  diving  operations.  Work- 
ing from  1(51  to  196  feet  below  the  surface,  the  divers  con- 
tinued their  job  of  helping  to  clear  the  inlet,  raise  and  replace 
trashracks,  and  make  underwater  inspections  until  the  job 
was  completed.  The  penstock  was  flushed  out  after  the 
dredging  and  diving  work  had  been  finished  and  an  inspec- 
tion was  made.  A  small  quantity  of  debris  was  removed 
from  the  manifold  trashracks  and  no  more  trouble  was  ex- 
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-lit*  r,i»i,  nto    l/afftu  aLjistrict,  Ketfion    11 
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The  State  of  California.  a-  any  fair-minded  geography 
>iudein  will  freely  ailniit.  excels  in  every  possible  \\a\. 
Kverything  is  bigger  and  letter  in  this  more  than  normally 
>•  v-i- HI-MI  -ed  ion  of  the  country.  Therefore  the  public  school 
botany  textbook-  can  afford  to  admit  that :  "Poison  oak  is  the 
imi-l  widely  distributed  shrub  in  the  Stale." 

Poison  oak  is  our  We-tern  counterpart  of  I  he  Ka-t  V  poison 
ivy.  Western  |«>ison  oak  found  growing  most  often  in  the 


three  West  Coast  States  is  not  an  oak  but  is  a  >pe<-ies  of  the 
same  genus  (/»'/<>/.•>)  a.-  i-  poison  ivy.  Another  common  species 
of  this  poisonous  group  is  oakleaf  poison  ivy  found  mo-tly 
in  the  Southeast.  Poison  sumac,  which  i-  a  true  sumac,  al.-o 
belongs  to  this  genus  and  i>  usually  associated  with  l«>g-  in 
the  eastern  part  of  the  count  ry. 

The  western  poison  oak  is  not  to  IK-  dismissed  lighth. 
Webster  does,  with:    "Any  poison  ivy  of  bushy  habit."    It 
resembles  poison  ivy  the  way  an  atom  bomb  resembles  a  fire- 
cracker.   Its  habits  may  sometimes  be  bushy:  they  arc  alwa\- 
beastly. 

Robert  Loui>  Sic\cnson  in  Tin  >V//v/Wo  Squatters  recog- 
ni/.es  the  true  character  of  this  pest  by  stating:  "In  all  our 
woods  and  by  every  way>ide  there  prospers  an  abominable 
shrub  or  weed  called  poi-on  oak.  whose  very  neighborhood  N 
venomous  to  some  and  \vln»c  actual  (ouch  is  avoided  by  the 
mo.-t  impervious."  Stevenson  well  knew  that  having  oak 
poisoning  i~  like  lieing  seasick.  You  don't  die  of  it.  You  just 
wi.-h  you  were  dead.  And  you  can't  avoid  get!  ing  it  like  you 
can  avoid  seasicknos  or  poixin  ivy.  Y'ou  do  not  /nn;  \«  take 
an  ocean  voyage.  Of  course,  yon  <•.;/<  avoid  poi-on  ivy  by 
-laying  out  of  the  countryside,  hut  California,  with  its 
10,(XKt,(MKI  happy  inhabitants,  is  >till  almost  ////  comitr\>ide. 
People  by  the  -cores  of  thousands  have  to  work  in  it.  K\ei  \ 
vacationer  has  to  go  through  miles  of  it  to  get  to  the  ncarot 
liiMirious.  homelike  vacation  s|>ot. 

''The  al>ominable  shrub"  lir>l  came  under  the  Bureau  of 
I!ci  hiinal  ion'.-,  -.crutiny  when  Sha>ta  Dam  was  thrown  aciiiss 
a  canyon  chocked  with  it.  Count le—  thousand- of  man  hours 
\\i-re  l"-i  among  construction  «m-kei>  who  brushed  against 
the  plant,  or  handled  tools  which  hail  come  in  contact  with 
it.  Tin-  problem  continues  in  the  area  today,  with  the  plant 


I  p|M-r  li-fl  :  Di-iri.  I  \\i-i-il  opi-i  i.ih-t  J.  \\  .  Kin-lili-r.  -pruting 
(,. .i-iiii  it. ,k  with  n  Niiviuri  n(  2.  I — I)  nnil  ,ln  -•  I  nil  in  -l,.,-i., 
I  .,!M-  iirrn.  I niiiiriliulr  Irf 1 1  l^imlitig  »pr«»  rqiiipinrnl  »n 
Kiirmti  lutrgr  fttr  IMII-DII  onk  rliniinnliiin  Ir-l-  in  lti»  S<-oiil 
f'jiiiip  arm.  >lm-l«  Ijikr.  (jilif.  I'hitttu  I>Y  K.  I.  Mulilinni. 
Itrgi.,,,  II. 
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creeping  right  up  to  the  back  doors  of  the  houses  sheltering 
the  fairly  large  permanent  colony  of  Shasta  Dam  and  power 
plant  employees.  And  with  the  projected  opening  of  a  rec- 
reational area  along  Shasta  Lake's  hundreds  of  miles  of  shore 
line,  some  way  of  cheaply  eliminating  the  weed  became  a 
large-scale  necessity  last  year.  Advice  from  State,  county, 
and  University  of  California  weed  specialists  was  sought. 
These  experts  all  agreed  that  the  new  "wonder  weed  control 
chemical,"  2,4-D,  should  be  used  for  a  large-scale  trial  appli- 
cation against  the  poison  oak  menace. 

The  first  place  chosen  for  the  trial  was  the  main  council 
area  of  the  new  600-acre  camp  of  the  Boy  Scouts  of  America 
on  Shasta  Lake.  Cooperating  in  this  volunteer  program 
with  the  Bureau  of  Reclamation  specialists  were  the  Boy 
Scouts,  always  ready  to  do  a  good  turn,  the  National  Park 
Service,  The  State  of  California  Division  of  Forestry,  The 
State  Bureau  of  Eodent  and  Weed  Control,  the  botany  divi- 
sion of  the  University  of  California,  the  Shasta  County 
Agricultural  Department  and  the  Shasta  County  Agricul- 
tural Extension  Service ;  a  total  of  33  men  and  boys. 

Sunday,  May  4,  1947,  was  picked  as  POE  (Poison  Oak 
Elimination)  Day. 

At  dawn  a  Bureau  barge,  laden  with  men  and  equipment, 
stole  across  the  misty  lake  to  a  10-acre  beachhead  on  the  steep 
foreshore. 

The  assault  forces  sprayed  over  4  acres  with  a  low-volume 
concentration  of  the  butyl  esters  of  2,4-D  mixed  with  diesel 
oil.  The  remainder  got  a  dose  of  ammonium  sulfamate,  a 
more  expensive  but  useful  chemical  which  has  been  used  for 
poison  oak  control  for  several  years.  Since  the  terrain  was 
sloping  and  steep,  only  those  areas  accessible  by  road  could 
be  treated  with  the  power-spray  machines:  a  65-gallon 
sprayer  loaned  by  a  chemical  company  for  the  2,4-D,  deliv- 
ered at  20  pounds  pressure;  and  Shasta  County's  sprayer 
sending  forth  ammonium  sulfamate  at  250  pounds.  Inac- 
cessible areas  got  ammonium  sulfamate  spot  control  from 
knapsack  pumps  strapped  to  the  backs  of  the  fighters. 
Weather  conditions  were  favorable — maximum  temperature 
86°  F.  with  a  slight  southeast  breeze.  Tired,  unhappy  and 


afire  with  blistering  itch,  the  gallant  band  sloshed  gallons 
of  calamine  lotion  on  each  other  as  they  retreated  across  the 
lake  at  sunset. 

Walter  S.  Ball.  Chief  of  the  State  Bureau  of  Eodent  and 
Weed  Control ;  W.  A.  Harvey  of  the  University  of  California 
College  of  Agriculture;  C.  J.  Graham,  regional  weed  spe- 
cialist, and  the  writer,  returned  to  the  scene  of  the  battle  just 
a  year  later.  We  found  considerable  light  regrowth  of  about 
equal  density  in  both  the  2,4-D  and  ammonium  sulfamate- 
treated  areas.  This  regrowth  was  no  worse  than  expected. 
Retreatment  of  the  area  should  eliminate  nearly  all  of  the 
plants  for  good. 

The  most  important  results  of  the  test  was  proof  that  at 
least  under  these  particular  conditions,  2,4-D,  only  a  fifth  as 
costly,  is  just  as  effective  as  ammonium  sulfamate.  (Cost  of 
original  2,4-D  spray  and  final  respray  amounted  to  $15  per 
acre  as  against  approximately  $70  for  ammonium  sulfamate.) 
The  new  chemical  will  have  the  additional  benefit  of  being 
easier  to  handle- — using  lighter  equipment  than  ammonium 
sulfamate  takes — because  low-volume  spraying  with  it  has 
proven  successful.  And  of  course,  as  already  known,  2,4-D 
will  not  corrode  the  spray  equipment. 

Subsequently,  trial  applications  of  2,4-D  sprays  were  made 
on  poison  oak  in  and  around  the  Bureau  of  Reclamation  con- 
struction camp  near  Shasta  Dam.  These  trials  show  partial 
control,  with  some  regrowth,  and  spot-spraying  should  keep 
the  camp  area  relatively  free  of  the  pest. 

The  Bureau's  report  indicated  that  the  assault  troops  had 
established  a  successful  counter  offensive  against  the  enemy 
which  should  result  in  holding  casualties  to  a  minimum.  In 
the  future  it  is  hoped  that  fewer  and  fewer  workers  and  vaca- 
tioners will  be  harassed  by  "this  skin  irritant  which  often 
causes  intense  and  extremely  painful  dermatitis."  These  co- 
operative tests  give  us  hope  of  bringing  under  control  at  a 
price  any  Government  unit,  contractor  or  resort  operator  can 
stand,  an  ailment  that  doesn't  kill  or  cripple  for  life,  but  can 
put  a  substantial  portion  of  a  working  force  out  of  commis- 
sion or,  like  an  outbreak  of  bubonic  plague,  drive  tourists 
awav  from  a  desirable  vacation  area.  THE  END 
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The  Land  of  the  Skx-IUue  Power 


t.,nlinurd  from  put*  1M) 

At  a  I  MUM  thi-  time  I  In-  Pacific  (J;i-  X  Fleet  ric  Co..  which 
-cr\c-  ahiio-t  (lit-  entire  aiv:i.  wa-  placing  lart:,'  ad-  ill  the 
local  papers  entitled  "Fact-  Al>«>ui  1'owci  Curtailment."  anil 

informing,  in  •  headline,  thai  "Power  Saved  is  Water  Saved.1 

A  -tiileiiieiit  in  tin-  Shafter  I'n  —  of  March  \'2.  paid  for  by 
."•r.  coniincn-ial  firm-  in  tin-  town  of  Shafter.  liit  tin-  nail  on 
tin-  In-ill  I  l>\-  bcirinniiig  its  full-page  iiniioiinci-iiii-nt  with  : 

EACH  KILOWATT  <  >F    Kl.l-.c  1IMC1  I  V   \V1.  CAN 
lll-.LI'-vU  K  MKANS  MOUK  I'OWFR  F<  >K  A(iKK  11. 
I  I  KI-.  INTHFSHAFTFK  DISTRICT  AND  THBOUCHH- 
01   I    t  !  \  |  I;AI.  CALIFORNIA. 

I'.y  the  miililli-  of  Marcli.  tin-  Slate  commission  ha>l  ap- 
|M>intfi|  an  emergency  powi-r  administrator.  who  promptly 
onli-ivil  a  -Mi  percent  curtailiiii-nt  in  all  electric  use.  This 
.-iip»'i--i'il»-«l  the  rotation  plan  and  left  farmers  with  the 
thri-at  of  having  their  elect  ricity  disconnected  if  they  did  not 
red  ncr  their  pumping  hy  a  full  -JU  percent. 

At  this  point,  desperate  farmers  Ix-gan  buying  dicsel-clec- 
tric  plum-.  Fvery  Valley  newspaper  carried  advert  isemeiit- 
like  one  in  the  Oakdale  Li-ader  for  April  1.  which  read: 

Diesel  and  gas  power  plants  for  farm  pumping  are  in 
slix-k  —  Reserved  exclusively  for  ranchers.  See  us  at  once 
aa  the  supply  is  limited. 

The  Farm,  a  S:in  Franci-co  publication,  reported  on  April 
Nil  low-  : 

Sale  of  diesel  power  plant-  i-  booming  in  the  San  Joaquin 
Valley.  Big  and  little  farm  operators  are  scrambling  for 
a  source  of  energy  that  is  not  subject  In  restrictions,  except 
those  involved  in  price  and  availability  . 

Fresno  dealers  estimate  "several  hundred"  diesel  power 
plants  have  gone  into  service,  or  been  ordered,  in  Fresno 
<  oniity  and  part  or  all  of  Miidera.  Kings,  and  Tulare,  sim  -i- 
the  |M»M  r  shortage  pinch.  There  are  no  exact  figures  but 
•  fair  guess  would  be  nearer  I  ,(MM)  than  500. 

In  April,  the  rains  U-pin.  tentatively,  then  in  volume,  con- 
tinuing rhroiifih  May  —  when  normally  the  irrigation  - 
uould  U-  -.'.-Ming-  into  full  swin^.     Hy  May  1st.  with  200,000 
kilowatt-  of  power  Ix-in^'  imported  from  southern  California 
and  the  pumping  load  reduced  l>\  rainfall,  all  rest  ric-t  ions  on 


u -e  were  temporarily  removed.     Prospecte  were  that 
Californiaiis  would  get  through  the  season  without  further 

mishaps. 

To  mo-t  northern  California  farmers,  the  true  role  of  the 
Central  \'alley  projii-t  as  a  water  project  had  I  teen  consider- 
ulily  clarified.  ;uid  they  had  learned  a  new  re-pect  for  the 
power  facilitii-  at  Shasta  and  Keswick  l>.-un-.  During 
the  critical  months,  however.  Shasta  Ue-ervoir  was  storing 
I'm-  what  tlireatened  to  he  an  historic  dry  cycle  and  the  gen- 
erators could  not  IK-  operated  at  full  capacity  around  tin- 
clock  without  seriously  endangering  the  water  -to- 
Neverthele-s.  in  the  I  months  from  January  through 
April,  the  project  delivered  hetter  than  -J.'.u  percent  of 
it-  contract  commitment-  i  :',77  million  kilowatt -hours 
in-lead  of  the  150  million  re«iuired  hy  contract)  and  at 
the  same  time  achieved  a  full  n-ervoir  at  Shasta.  This 
achievement  represented  an  all-hut-pcrfect  joh  in  water  man- 
agement for  u  multipurpose  re-ervoir.  It  was  marred  only 
by  the  fact  that  the  totally  unhoped-for  mid-April  rains 
made  it  necessary  to  release  water  for  a  few  days  to  keep 
the  reservoir  from  spilling  uncontrolled  over  the  llashhoards 
that  hlock  the  drum  gate  gap.  and  carrying  away  falsework 
for  a  bridge  downstream.  At  the  same  time  Sha-ta  was 
storing  preciou-  water  in  anticipation  of  jnttn->  drought,  it 
was  able  to  produce  desperately  needed  electric  energy  to 
relieve  the  />/-i*iiit  water  crisis  hrought  alxuit  hy  power 
sliortage. 

The  thousands  of  farmers  in  the  Central  Valley  project 
service-area  who  do  their  own  pumping  were  grateful  for  the 
CVP  power  thi-  spring,  when  it  wa-  providing  H>  percent 
of  all  the  energy  in  northern  California  and  saving  them 
from  much  more  drastic  curtailment  in  their  irrigation. 
In  a  land  where  power  i-  water,  the  Central  Valley  project 
is  throughout  a  water  project — not  in  spite  of  its  power 

features,  but  because  of  them.  'I'm  F.M> 

"Seepage  Losses  from  Irrigation  Channels"  Now  \\.iil.ilili- 
The  Colorado  Agricultural  Experiment  Station.  Colorado 
AX.M  College  has  announced  the  availability  of  Technical 
Bulletin  :is  entitled  "Seepage  I,o— es  from  Irrigation  Chan- 
nel-." The  publication  may  IK-  obtained  by  writing  the  ( >tlice 
of  Information.  Colorado  A\M  College.  Fort  Collins.  Colo. 
The  price  is  .Mi  cents  per  copy. 
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Gila  Homesteaders 
Take  Over 


by  IAN  A.  BRIGGS 

Branch  of  Operation  and  Maintenance,  Region  III, 
Boulder  City,  Nevada 


Yuma   veteran  Francis  Henry  Martin,   his  daugh- 
ter, and  Mrs.  Martin  were  on  hand  to  hear  his  name 
called  on  the  15th  draw  for  one  of  the  homesteads. 
Photo  by  Samuel  B.  Walking,  Region  III. 


On  the  sun-parched  Yuma  Mesa  of  the  Gila  project  in 
southwestern  Arizona  54  homesteaders  are  making  irrigation 
history. 

Colorado  River  water,  sunshine,  fertilizer,  experience  and 
hard  work — these  are  the  main  ingredients  that  are  going 
into  some  5,000  acres  of  predeveloped  public  land  now  being 
settled  by  veterans  from  New  Jersey  to  California  and  Ore- 
gon to  Alabama.  The  newcomers  to  the  mesa  were  selected 
by  lot  at  a  public  drawing  in  Yuma,  Ariz.,  last  June  29.  Most 
of  them  had  not  seen  their  homesteads  until  they  went  to 
Yuma  after  being  notified  their  names  were  drawn. 

"That  alfalfa  looks  mighty  good  to  me,"  homesteader 
William  Ford  Montgomery  remarked  in  his  best  Alabama 
accent  as  he  stood  in  the  middle  of  one  of  the  predeveloped 
plots  on  the  mesa. 

Homesteading  on  land  with  alfalfa  kneehigh  is  something 
new  in  the  settlement  procedure.  Unlike  their  forefathers 
who  carved  homesteads  from  raw  land,  the  Yuma  Mesa  set- 
tlers are  moving  onto  farms  already  under  cultivation  and 
producing  crops. 

But,  one  can  hardly  call  the  settlement  program  on  the  pre- 
developed farms  of  the  Yuma  Mesa  an  experiment.  It  is  far 
more  than  that.  It  is  an  attempt  of  the  Federal  Government 
to  make  it  possible  for  veterans,  who  otherwise  would  not 
have  the  opportunity,  to  have  farms  of  their  own. 

During  the  war,  the  Bureau  of  Reclamation  was  authorized 
to  level  the  mesa  land,  construct  farm  ditches,  fertilize  and 
seed  the  soil  to  a  nurse  crop  and  to  alfalfa  for  the  dual  pur- 
pose of  dust  abatement  and  land  preparation  for  settlement. 
This  predevelopment  has  eliminated  the  gap  between  the 
entrance  onto  the  land  and  the  harvesting  of  the  first  crop. 
That  gap  has  defeated  homesteaders  on  other  projects  who 
did  not  have  the  financial  resources  to  "last."  It  is  a  long 
hard  struggle  for  the  settler  who  must  level  his  own  land,  con- 
struct his  own  farm  ditches,  plant  his  crops  and  wait  for  the 
harvest,  particularly  on  the  Yuma  Mesa  where  land  prepara- 
tion is  extremely  exacting,  and  correspondingly  expensive. 
All  this  has  been  saved  the  Yuma  Mesa  settler  wThose  alfalfa 
crop  provides  cash  and  a  good  start  in  his  battle  to  conquer  a 
desert  soil  which  for  many  centuries  had  lain  dormant. 

Despite  the  apparent  advantages  of  the  predeveloped 
farms,  the  picture  on  the  Yuma  Mesa  is  not  as  rosy  as  some 
may  imagine.  Farming  on  the  southwest  desert  is  never  a 
"cinch"  even  under  the  most  favorable  of  circumstances. 


This  fact  was  expressed  aptly  by  Regional  Director  E.  A. 
Moritz  of  the  Bureau  of  Reclamation  in  his  speech  at  the 
drawing  for  the  Gila  homesteads. 

"Some  years  ago  there  was  a  sign  in  a  midwestern  railroad 
depot,  advertising  land  in  Mexico,"  Moritz  recalled.  "The 
advertisement  bore  the  legend  'the  hand  that  shuns  the  thorn 
will  not  pluck  the  rose.'  This  legend  may  well  be  applied  to 
the  mesa  homesteaders  even  though  the  desert  thorns  have 
been  replaced  by  lush  alfalfa.  Their  homes  must  be  built  on 
firm  foundations  of  ability,  the  will  to  work,  and  the  real 
determination  to  succeed  in  a  new  land.  The  mesa  settlers 
will  not  have  easy  going.  They  must  have  patience.  They 
must  learn  new  ways  in  the  science  and  art  of  agriculture. 
There  will  be  compensations  for  those  who  possess  those 
attributes.  We  sincerely  believe  that  the  mesa  farms  offer 
success  to  those  who  go  after  it." 

Here  are  a  few  of  the  facts  concerning  the  mesa  home- 
steads: The  porous  sandy  mesa  soils  have  no  humus  and 
require  large  quantities  of  irrigation  water.  Fortunately, 
water  costs,  although  high,  are  not  as  high  as  many  irriga- 
tion farmers  now  pay.  Deficient  in  phosphorous  and  other 
nutrients,  the  soils  require  large  quantities  of  fertilizer.  The 
kinds  of  crops  that  can  be  grown  are  limited.  Special  meth- 
ods of  farming  are  required  for  the  mesa  soils  and  even  those 
homesteaders  who  are  experienced  irrigation  farmers  may 
have  to  forget  their  old  ways  and  learn  again. 

The  homesteader  will  be  required  to  repay  the  predevelop- 
ment and  construction  costs  on  his  land  over  a  period  of  70 
years.  Therefore,  probably  not  in  his  lifetime  will  he  own 
his  land  free  of  incumbrance.  The  predevelopment  costs 
repayable  by  the  homesteader,  are  estimated  to  amount  to 
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$150  and  the  construction  charges  will  average  about  $200 
an  acre — ranging  from  sjtm  per  acre  on  class  2  land,  which 
i-  the  best  on  the  division,  to  a  minimum  of  si-jo  on  class  3 
land.  The  settler  is  not  required  to  begin  paying  the  con- 
struction charges  until  10  years  after  entry  onto  his  land. 
These  payments  will  extend  over  a  60-year  period.  However, 
he  must  liegin  repaying  predevelopment  COM-  immediately. 
These  payments  as  currently  proposed  will  extend  over  a 
.'lu-year  period  with  the  annual  payments  of  $8  an  acre  for 
the  first  Hi  years  and  $2.50  per  acre  during  the  following  20 
In  addition  to  the  predevelopment  and  construction 
charges,  the  settler  must  pay  operation  and  maintenance 
charges  which  will  average  $"."()  per  acre  for  delivery  of 
10  acre-feet  of  water,  under  the  current  public  notice.  Hence, 
the  total  annual  cost  during  the  first  10  years,  which  is  con- 
sidered the  development  period,  is  expected  to  approximate 
$15.70  per  acre. 

Although  COM-  are  high — averaging  $350  an  acre — the 
homesteader  has  the  advantage  of  using  interest-free  money 
which  was  advanced  by  the  (iovernment  to  predevelop  the 
farms  and  construct  an  irrigation  system.  What  the  home- 
-leader  pay-  for  construction  and  predevelopment  on  class  2 
land  on  the  me-a  without  interest  i-  about  the  same  as  he 
would  invest  in  private  land  of  equal  productivity  at  £131> 
an  acre,  assuming  :>  percent  interest  on  hi-  loan. 

To  date,  alfalfa  is  the  leading  crop  on  the  mesa.  Some  of 
the  Sonihwe-t'.-  tine-t  grapefruit  is  grown  on  several  hundred 
acres  of  privately  owned  land  on  the  lower  end  of  the  mesa, 
in  what  i-  known  as  the  Yuma  Auxiliary  project.  Potato.-, 
tomato*-,  and  |>eas.  planted  on  small  acreages  on  the  mesa 
have  shown  -ome  promise  of  becoming  profitable  crops. 
Commercial  plantings  of  table  grape-  indicate  that  promi- 
ing  re-uli-  may  be  anticipated  with  that  crop. 

Work  with  many  crop-  i-  -till  in  the  experimental  stage. 
The  Bureau  of  Reclamation,  the  Bureau  of  Plant  Indu-trv. 
and  the  1'nm-i-ity  of  Arizona  are  engaged  in  a  three-way 
cooperative  project  on  the  me-a  to  explore  new  crops,  fer- 
tiliser treatment,  methods  of  irrigation  and  oilier  factors. 
The-e  agencies  will  continue  to  work  with  the  mesa  settlers 
and  advi-c  them  in  establishing  sound  fanning  practices  with 
recommendations  correlated  by  the  county  agricultural  agent. 
And  the  -fillers,  to  In-  -lire,  will  have  many  worth  while  ideas 
of  their  own.  The  land  i-  theirs  to  do  with  as  they  wish. 
They  are  free  to  plant  any  crop  or  crop.,  of  their  choice  with- 
out dictation  from  any  agency  or  organization. 

The  best  land  on  the  me-a  ha-  yielded  as  high  as  8  tons  of 
alfalfa  hay  to  the  acre.  Five  ton-  per  acre  is  considered  a 
good  yield  for  the  mesa  soil-.  With  alfalfa  selling  thi-  year 
at  around  >•_••.  i  l-m  the  outlook  for  that  crop  i-  most  encour- 
aging to  the  me-a  home-leader. 

The  Yiima  Me-a  receive-  :i  dependable  water  -upply  from 
the  Colorado  River  for  u  1'.'  month  growing  season.  Con 
struct  ion  of  the  (Jihi  Canal  head  work*  at  Imperial  Dam.  1* 
miles  northeast  of  Yuma.  began  in  December  I!*:!."..  Three 
pump-  lift  the  water  .VJ  feet  from  the  main  canal  onto  the 
me- 1  when-  it  How-  through  a  distribution  -\-lem  to  the 
fields. 

Work  on  the  mesa  development  was  virtually  halted  dur- 
ing the  war.  However,  under  sfM-cial  authorization,  the 
Bureau  of  Reclamation  waa  permitted  to  develop  several 
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hundred  acres  adjacent  to  the  Yuma  Army  Air  Field  and 
plant  it  to  alfalfa  as  a  dust  control  measure.  Work  \\:i- 
resumed  on  a  full  scale  immediately  after  YJ-day.  The  land 
now  being  settled  include-  l.'.'lu  acres  divided  into  5-1  farm- 
ranging  in  si/.e  from  4u  to  1<'>"  acre-,  the  smaller  farm-  being 
most  suitable  for  production  of  specialty  crops  such  a-  cit  rus. 
Kach  of  the  homesteaders  was  privileged  to  indicate  his  selec- 
tion of  the  type  and  size  of  farm  he  desired. 

The  land  was  opened  to  homestead  entry  last  DecemU-r  30 
and  during  the  following  3-month  period  veterans  of  World 
Wars  I  and  II,  the  Spanish-American  War  and  the  Philip- 
pine Insurrection  had  preference  in  filing.  Nine  hundred 
and  twelve  applications  were  received  and  of  this  total  609 
were  approved  by  the  settlement  board  for  the  drawing.  Sub- 
ject to  final  approval  by  the  examining  board,  California 
had  21  successful  homestead  applicants.  Arizona,  8;  Oregon. 
4;  Texas  and  Colorado,  3  each:  Iowa,  New  Mexico.  Okla- 
homa, and  Illinois,  2  each;  Alabama.  Kansas,  New  Jersey, 
Wyoming.  Utah.  Missouri,  and  Ohio.  1  each. 

Since  most  of  the  applicants  wrere  out-of-State,  few  were 
present  for  the  drawing  and  only  four  of  the-e  heard  their 
names  called  for  one  of  the  54  farms.  They  were:  Francis 
II  Martin.  Dan  E.  O'Connell.  and  John  R.  Scarbrongh.  .Jr.. 
all  of  Yuma.  and  Baldwin  W.  Foote,  of  San  Diego.  Calif. 

Marl  in.  a  salesman  with  an  implement  firm  in  Yuma,  came 
to  Yuma  '2  years  ago  from  California.  He  formerly  was  a 
wheat  farmer  at  Banning  and  Tulare,  Calif.  During  the 
first  World  War  he  served  with  the  Ninth  Trench  Mortar 
Battalion. 

The  Yuma  Mesa  homestead  will  give  him  a  chance  he  has 
always  wanted — a  chance  to  be  in  business  for  himself.  ''I'm 
tired  of  working  for  the  other  fellow,''  he  declared.  "I  want 
to  build  something  for  myself."  He  thinks  lie  may  try  hi- 
hand  at  growing  winter  vegetables  on  his  mesa  soil.  Martin 
i-  I'.i.  i-  married  and  has  a  5-year-old  daughter. 

Winning  one  of  the  homesteads  has  helped  Foote  to  rea- 
lize a  lifelond  ambition  to  become  a  farmer.  During  the 
tir-t  World  War  he  was  a  captain  with  the  4th  Division. 
in  France  and  Germany.  In  the  second  World  War  he  was 
stationed  in  the  Hawaiian  Islands  as  a  lieutenant  colonel. 
He  is  married  and  has  a  I  \ear-old  daughter. 

O'Connell  hails  from  Nampa.  Idaho,  and  plans  to  leave 
hi-  land  in  alfalfa  for  a  while  and  go  into  livestock  rai-ing. 
During  the  first  World  War  lie  wa-  with  the  Three  Hundred 
and  Forty-fifth  Field  Artillery  in  (ienminy. 

Twenty-six-year  -old  Scarbrough  wears  the  1'urple  Heart 
for  his  service  with  the  Two  Hundred  and  Ninth  Combat 
F.ngineeis  in  northern  Burma  during  World  War  II.  Prior 
to  winning  the  mesa  home-lead  lie  WM-  a  cn-iom  fanner  and 
diil  land  leveling  jobs  in  the  Yuma  area.  He  plans  to  leave 
his  land  in  alfalfa  until  he  can  determine  the  mo-t  suitable 

crop-.  Tl \perimcntal  crop  of  grapes  U-ing  grown  on 

the  me-a  e-pecially  interest  him.  S-arbrough.  a  native  ( )kla- 
homan.  went  to  Yuma  -oon  after  his  discharge  from  the  army 
early  in  I'.UCi.  He  i-  married  and  has  a  17-month  old 
daughter. 

Martin.  Foolc.  O'Connell.  and  Scarbrough.  arc  lepr.-ent- 
aii\e  of  the  high  caliber  of  men  who  are  home-leading  on 
the  Yuma  Mesa-  men  who  are  (wing  rewarded  with  a  frac- 
tion of  the  -oil  the\  fought  to  protect.  THK  KNI> 
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Drainage  and 

Irrigation  in  the 

Willamette  Valley 

by  LEE  MCALLISTER 

Planning  Engineer,  Region  I,  Salem,  Oregon 


This  giant  rhubarb  grown  on  Neal 
Thompson's  place  near  Canby, 
Oregon,  is  only  one  of  the  many 
irrigation  products  of  the  Willam- 
ette Valley.  Photo  by  F.  B.  Pome- 
roy,  Region  I. 


Regions  with  contrasts  more  intriguing  than  those  of  the 
Willamette  Valley  in  northwest  Oregon  are  uncommon. 
Such  a  combination  of  humid  winters  and  arid  summers  is 
unparalleled  farther  east.  This  rich  agricultural  valley  pro- 
duces an  amazing  variety  of  specialty  crops,  while  being 
dependent  primarily  upon  diversified  farming.  Although 
it  is  one  of  the  oldest  Anglo-Saxon  farming  communities  west 
of  the  Mississippi,  it  is  still  an  area  of  young  expanding 
economy.  It  is  so  young,  in  fact,  that  virgin  natural  re- 
sources are  still  being  developed,  and  population  is  increas- 
ing rapidly  under  the  impetus  of  war- established  industries. 
Perhaps  the  outstanding  contrast  in  agriculture,  however,  is 
the  existing  need  for  both  drainage  and  irrigation. 

To  the  pioneer  settler,  the  Willamette  Valley  must  have 
seemed  a  Garden  of  Eden  after  the  desolate  wastes  crossed 
by  the  old  Old  Oregon  Trail.  Here  he  found  in  abundance 
wood,  water,  and  fertile  land,  the  three  essentials  of  success- 
ful pioneering.  These  three  are  still  the  basic  natural  re- 
sources, conservation  of  which  will  assure  a  firm  foundation 
for  a  continuing  high  standard  of  living.  The  valley  when 
first  settled  was  covered  with  fir  forests  interspersed  with 
open  treeless  prairies.  Lands  adjacent  to  the  rivers  were 
settled  first.  Earliest  farming  was  of  the  subsistence  type, 
though  for  a  short  period  cattle  ranching  was  important. 
However,  the  settlers  soon  turned  to  grain  production,  and 
for  a  long  period  the  principal  export  was  wheat  transported 
out  over  the  navigable  rivers.  Gradually,  as  markets  and 
transportation  facilities  expanded,  farming  became  more  di- 
versified until  the  present  wide  variety  of  products  was 
reached. 

The  importance  of  general  farming  in  the  Willamette 
Valley  is  often  obscured  by  the  spectacular  nature  of  its  many 
specialty  crops.  The  1940  census  shows  that  in  the  nine  valley 
counties  $22,500,000  worth  of  field  crops,  dairy  products,  and 
livestock  were  sold  or  traded  in  1939.  The  value  of  fruit, 
truck,  and  miscellaneous  crops  sold  or  traded  was  $10,000,000. 
More  than  65  percent  of  the  total  crop  land  produced  forage, 


grain,  and  seed.  A  deficiency  in  forage  is  met  by  importation 
of  hay  and  increasing  pasture  yield  by  irrigation. 

In  the  production  of  specialty  crops,  irrigation  is  of  further 
importance.  Small  fruits,  canning  vegetables,  some  seeds, 
bulbs,  and  peppermint  are  all  irrigated  to  some  extent.  The 
entire  acreage  of  some  canning  vegetables  is  irrigated.  The 
wide  range  of  high  value  crops  results  largely  from  the 
favorable  climate. 

Climate  in  the  Willamette  Valley  is  mild.  Destructive 
winds,  hail,  and  thunderstorms  are  rare.  Freezing  periods 
are  infrequent,  and  summer  temperatures  are,  in  general, 
moderate.  The  frost-free  period  varies  but  averages  about 
200  days,  though  hardy  crops  grow  much  longer.  Often  the 
shorter  season  east  of  the  Cascades  has  more  effective  heat 
and  matures  crops  earlier. 

The  floor  of  the  basin,  partially  in  the  rain  shadow  of  the 
coastal  upland,  has  the  least  precipitation,  averaging  38 
inches  per  year.  However,  rainfall  is  inadequate  for  shallow 
rooted,  late  maturing  crops,  as  only  15  percent  of  the  annual 
precipitation  falls  in  the  five  summer  months.  In  June,  July, 
and  August,  the  rainfall  averages  only  about  2  inches  and  is 
often  less  than  1,  or  about  equal  to  that  in  the  semiarid  dis- 
tricts east  of  the  Cascades.  It  is  generally  conceded  that  at 
least  y2  inch  of  rain  in  20  consecutive  days  is  required 
for  dry-land  crops. 

While  the  periods  of  deficient  rainfall  are  prolonged  and 
severe,  excessive  precipitation  in  winter  is  also  a  problem. 
December  is  the  wettest  month  when  more  than  10  inches  of 
rainfall  in  3  days  has  been  recorded  at  Portland.  Stream 
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Snap  In-. ni«  ihrivr  mi  sprinkler  irricution  »>«leni  in  the 

\\  ill:iiui-.lr  Viilli-i 


Higher  Valley  land-  are  adaptable  Iti  lln-  lower  eoM  of  JIIM\  il> 
irrigation. 


How  follow-  (In-  >; •  cycle  as  |iivri|>ital ion.     The  need  for 

tl<Hxl  storage  is  evident  a-  is  also  llie  necessity  of  summer 
-toraire  relea-e-  if  any  l>nt  a  minor  port  ion  of  the  Basin'- 
water  resource  is  to  IK-  ntili/eil. 

Mention  of  tin-  green  Willamette  Valley  is  commonplace. 
Fur  three  -ea-on-  uf  the  year  it  i-  green  indeed,  hut  in  late 
-iiiiiiin-i  large  portion-  support  no  growth  following  the  har- 
\e-t  of  early  maturing  cropo,  Such  wide>])read  fallow  area-, 
when  temperature  conditions  and  soil  fertility  would  allow 
continuing  production.  doc-  not  indicate  full  u-e  of  land 
and  water  resources.  Crop-,  which  are  e-ial>li-hcd  over  a 
high  water  tahle  are  left  with  only  a  shallow  feeding  /one 
when  ground  water  recede-  in  late  -mnmer.  Drainage  and 
irrigation  are  thus  parallel  need-.  Neither  in  itself  is  a  com- 
plete solution  to  the  prohlem.  for  lioth  are  needed  to  main- 
tain a  pro|>er  soil-moisture  hit  la  nee. 

Farmers  in  the  Willamette  Valley  recogni/.ed  limitations 
of  the  climate  at  an  early  date.  Seleclion  of  crop-  adapted 
to  the  climale  wa-  -iich  an  effective  solution  for  this  limitation 
that  the  .supplementary  solution-  of  drainage  and  irrigation 
are  not  always  evident.  Some  crop-,  for  example,  hop-  and 
filler  flax,  owe  their  remarkable  siicce-s  to  the  assured  dry 
harvest  season.  The  continuing  expansion  of  irrigated  and 
drained  areas  however,  demonstrates  the  recognized  value 
of  water  con.servation. 

Five  drainage  enterprises  serving  H'I.IMMI  ;i,  re-  wen-  re- 
|Mirte<|  in  the  valley  in  I'.Mu.  There  are  mnny  other  coo|>cra- 

ti\e  and  private  ditrhi rving  -mall  area-.      Tin-  need   for 

drainage  on  a  small  wale  ha-  l>c«-ii  -ati-lied  fairly  adequately. 
Then-  are  larger  areas  having  more  difficult  financing  proh- 
lems  which  still  need  drainage  con-tniclion. 

The  l!»Jn  ceii-u-  report-  L'T.-J'i;,  ai  re-  irrigated  in  the  valley 
ill  11KM).  Informed  source*  estimate  pic-enl  irrigated  a< -\>- 
•(Mat  twice  to  three  time-  tin-  amount.  A  pumping  plant. 
nerving  a  poii  ion  of  one  farm  through  a  sprinkler  -\-iem. 
i-  upi'-al  irrigation  ilevelopment.  Irrigation  of  tin-  t\p- 
in  confined  largely  to  the  river  hottom.H  where  w  ater  is  readily 
available,  the  surface  is  too  rough  for  gravity  distrihution. 
ami  the  -<>il  in  adapted  to  high  value  crop-.  On  the  highe.- 
valley  lands*  away  from  the  -i  reams,  the  land  i- 


and  adaptable  to  the  lower  cost  gravity  irrigation,  hut  nm-t 
wells  have  a  low  yield.  These  higher  lands  therefore  an1 
more  suited  to  development  by  project. 

Four  non-Federal  irrigation  projects  now  operate  in  th'- 
Willamette  Valley.  Two  of  them,  the  MeKen/.ie  and  Muddy 
Creeks  projects,  irrigate  main  valley  lands  rather  than  river 
bottoms.  Both  are  non-profit  cooperative  organi/ations  with 
a  simple  diversion  plan.  They  demonstrate  the  possibility 
of  large  scale  irrigation,  but  are  not  typical  of  potential 
future  development  because  of  their  low  co-is  and  simple 
financing.  Additional  projects  may  be  more  difficult  to  de- 
velop where  diversion  and  distribution  are  more  complex 
and  reservoirs  are  needed  for  sustaining  summer  Hou-. 

The  Corps  of  KngineersU-gaii  investigation  of  the  Willam- 
ette Kiver  after  approval  of  the  River  and  Harbor  Act 
of  1!>'J7.  During  the  next  In  \ear-  examinations  and  -in  \  e\  - 
following  various  directives  from  Congress,  chiefly  with 
regard  to  Mood  control  and  navigational  features,  culminated 
in  a  project  report  submitted  March  li'.  I'.W.s.  On  .lime  :>. 
1  !».".*.  Congress  aiithori/.ed  the  Willamette  Valley  project. 
The  present  project  plan  includes  1:1  primary  flood  control 
reservoirs.  Two  of  the-e  reservoir-  are  completed,  and  oper- 
ating and  construct  ion  has  begun  on  two  other-.  |{c-ervoir 
-pace  for  Hood  control  in  the  !."•  re-crvoirs  is  to  be  filled 
gradually  in  early  spring  after  destructive  Hoods  are  no 
longer  expected.  This  plan  would  provide  ."il'.l'i.imo  acre  feel 
of  water  per  year  for  irrigation. 

The  Bureau  of  Reclamation  Ix-gan  irrigation  studie-  of 
the  Willamette  Basin  in  MM".  It  was  immediately  apparent 
that  any  exten-ive  irrigation  must  depend  upon  re-er\oir 
-toraire  liecau-e  of  over-appropriation  of  summer  How-  and 
limited  exienl  of  ground-water  supplies.  In  the-e  first 
-ludie-.  n-lea-e-  from  only  the  primary  flood-control  reser- 
voirs were  contemplated  for  irrigation.  Later  -ludie-  were 
extended  to  other  fertile  tributary  \allc\-  not  included  in 
the  primary  flood-control  plan.  In  all.  the  L'l  potential  irri- 
gation project-  summarised  in  the  table  on  page  177  have 
IM-CII  -elcdcd  for  investigation.  The  annual  irrigated  acre 
age  under  all  lhe-e  project-  would  IM-  II  1.7<N>  acre-,  which  i- 
•  m  of  the  irrigable  area. 
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The  Bureau  of  Reclamation  has  completed  land  classifica- 
tion surveys  of  the  Cottage  Grove,  East  Long  Tom,  West 
Long  Tom,  Salem,  Yamhill,  Canby.  and  Tualatin  projects. 
Considerable  other  project  studies  have  been  made,  including 
preliminary  surveys,  preparation  of  preliminary  plans  and 
estimates,  cooperation-  with  the  Corps  of  Engineers  on  plans 
for  storage  and  flood  control,  and  aerial  mapping.  Dam  and 
reservoir  surveys  including  core  drilling  have  been  completed 
for  the  Yamhill  and  Tualatin  projects,  and  diversion  dam 
and  pumping  site  surveys  have  been  completed  for  the  West 
Long  Tom.  Canby.  and  Cottage  Grove  projects.  Surveys  of 
the  main  canals  ami  inspections  of  the  drainage  requirements 
were  made  for  all  seven  projects  except  West  Long  Tom. 
Field  draft  reports  on  many  phases  of  the  seven  projects 
have  been  completed.  Field  work  has  not  begun  on  the  other 
14  potential  projects.  Complete  reports  on  the  Canby  and 
East  Long  Tom  projects  are  scheduled  for  release  to  cooper- 
ating agencies  in  the  near  future.  THE  END 

POTENTIAL  IRRIGATION  PROJECTS — WILLAMETTE 
BASIN,  OREGON 

PROJECTS  UNDER  PRIMARY  FLOOD  CONTROL  RESERVOIRS 


Medicine  Creek  Dam  Dedication 


No. 

Project 

Acres  i 

Source  of  supply 

1 

Cottage  Grove 

5,  300 

Row  R.  and  Coast  Fork. 

2 

Pleasant  Hill 

1,000 

Middle  Fork. 

3 

Eugene 

8,  600 

Willamette  River. 

4 

Springfield 

7,  000 

McKenzie  River. 

5 

Coburg 

28,  000 

Do. 

6 

East  Long  Tom 

8,  400 

Long  Tom  River. 

7 

West  Long  Tom 

5,  000 

Do. 

8 

Albany           

20,  000 

South  Santiam  River. 

9 

Scio 

15,  600 

Do. 

10 

Stayton 

11,  200 

North  Santiam  River. 

11 

Salem 

74,  400 

Do. 

12 

Willamette  Flood  Plain  _.. 

76,  800 

Willamette  River. 

Subtotal 

261,  300 

PROJECTS  UNDER  AUXILIARY  RESERVOIRS 


13 

Brownsville 

3,  400 

Calapooya  River. 

14 

Calapooya 

12,  300 

Do. 

15 

Independence  

8,  300 

Luckiamute  River. 

16 

Yamhill  (3  units)  : 
Amity  and  McMinnvilU*. 
Carlton 

43,  400 
9,  200 

South  Yamhill  River. 
North  Yamhill  River. 

17 

Molalla 

32,  500 

Molalla  River. 

18 

Canby 

1,  700 

Do. 

19 

Clackamas 

2,  200 

Clackamas  River. 

20 

Tualatin  (3  units)  : 
West  and  South 

21,  000 

Gales  Creek. 

Ivist 

15,  900 

East  Dairv  Creek. 

21 

Marys  River           

3,  500 

Marvs  River. 

Subtotal 

153,  400 

Total 

414,  700 

1  80  percent  of  irrigable  area. 

Deep  Sea  Diving  in  the  West 

(Continued  front  page  169) 

perienced.  According  to  the  project  officials,  "The  divers 
were  very  conscientious  and  they  made  a  special  effort  to  do 
a  thorough  job.  They  cooperated  with  Bureau  employees 
at  all  times  and  assisted  with  work  that  was  not  directly  con- 
nected with  diving  operations."  THE  END 

The  foregoing  article  VMS  based  on  material  submitted  l>y  Region  VI 
officials,  including  a  sketch  by  8.  T.  Larsen,  superintendent  of  Belle 
Fourche  project,  from  which  the  drawing  appearing  on  page  168  was 
prepared. 


Artist  M.  H.  Wilson's  conception  of  Medicine  Creek  Dam. 

On  August  10  approximately  15,000  persons  attended  a 
celebration  at  Cambridge,  Nebr.,  for  Medicine  Creek  Dam, 
second  large  structure  to  be  dedicated  in  the  Republican  River 
basin-wide  program. 

Mr.  H.  L.  Mousel  was  chairman  of  the  Cambridge  Citizens 
Committee  in  charge  of  celebration.  Among  the  distin- 
guished speakers  present  for  the  occasion  were  Senators  Hugh 
Butler  and  Kenneth  S.  Wherry  of  Nebraska,  Hon.  Carl  T. 
Curtis,  Nebraska.  Governor  Val  Peterson  of  Nebraska,  Gen- 
eral Lewis  A.  Pick,  Corps  of  Engineers,  Department  of  the 
Army,  Harry  D.  Strunk,  President  of  the  Republican  Valley 
Conservation  Association,  and  Assistant  Commissioner  Ken- 
neth Markwell,  Director  of  Operation  and  Maintenance 
Lineweaver,  and  Floyd  E.  Dominy  representing  the  Bureau 
of  Reclamation  and  the  Department  of  the  Interior. 

A  large  early  morning  parade  preceded  the  dedication  at 
the  damsite  which  was  followed  by  a  huge  free  barbecue 
donated  by  the  Cambridge  citizens  in  the  afternoon.  The 
festivities  were  concluded  with  a  community  banquet  and 
street  dance  in  the  evening. 


NEXT  MONTH — How  scientists  are  salvaging  the  keys  to 
North  America's  history  buried  ut  the  Medicine  Creek  site. 
Read.  "Saving  a  Segment  of  History'''  by  Dr.  Jesse  D.  Jen- 
nings, Archcologist,  Region  7V#,  National  Park  Service. 


A  Build-Up  From  "Down  Under" 

The  Americans  have  published  some  very  fine  books 
and  papers,  and  one  in  particular,  Control  of  Weeds  on 
Irrigation  Systems,  by  the  Reclamation  Bureau  of  De- 
partment of  Interior,  deals  with  the  subject  very  fully. 

(Extracted  from  March  1948  issue  of  SPILLWAY,  OFFICIAL  SUP- 
PI. KMENT  TO  STAFF  MAGAZINE,  State  Rivers  and  Water  Supply 
Commission,  Victoria,  Australia.) 
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Reclamation's  1948-1949  Construction  Program 

At  tin-  annual  programing  conference  held  in  July  at  Grand  Lake,  Colorado,  Reclamation  administrators  and  engineer* 
from  the  17  Western  States  drew  up  a  plan  for  orderly  construction  on  reclamation  projects  during  the  1949  fiscal  year. 
The  all-time  record  appropriation  of  $250,000,000  will  provide  for  bringing  reclamation  water  to  over  125,000  more 
-i  and  making  available  over  260,000  additional  kilowatts  of  hydroelectric  generating  capacity  during  the  coming  year. 
A  break-down  of  the  work  by  regions  as  now  planned  follows: 

lUlCION  I  (Headquarters,  Boise,  Idaho)  REGION  II  (continued) 


Idaho 

PAUBAD».  $l.7j.~i.iiOO;  Continuation  preconst ruction  work  :in<l  pend- 
ing consummation  of  water  savings  agreements,  required  by  law,  if 
agreement*  are  made  by  March  1.  1U4!),  provision  is  made  for  the  start 
of  const nu-tii'N  of  the  storage  il:uu. 

K.vriiuKi  M  PRAIRII:  illayden  Lake  Unit)  :  $107.000;  Completion  of 
overhaul  pumping  facilities;  replacement  8,600  feet  steel  and  concrete 
discharge  pipe  lines. 

AXW.ESON  K\M  ii  DAM  (Boise  Project)  :  $5.000.000;  Complete  dam, 
continue  construct i»n  itf  spillway  outlet  works,  powerhouse ;  manu- 
facture of  turbine*,  generators  and  equipment. 

PAYETTE  DIVISION  I  Boise  Project):  $1,500.000;  Complete  construc- 
tion of  Caseiiile  Dam  outlet  works,  main  canal  system,  railroad  reloca- 
tion;  clearing  reservoir;  construction  on  highway  construction,  water 
pipe  line  for  town  of  Cascade  and  on  pumping  plant ;  completion  by 
19BO. 

l.i.w  ISION  OKI-HARDS  :  $1.215,000;  Complete  construction  Sweetwater 
siphon ;  work  on  Irrigation  pipe  lines,  Clearwater  reservoir  and  do- 
mestic water  distribution  system. 

MIMDOKA:  $131<000;  Complete  canal  and  lateral  systems  of  Good- 
Ing  Division;  continue  project  development  activities;  Investigations 
of  feasibility  of  supplying  irrigation  water  to  proposed  NorUi-i'lt 
pumping  division. 

Montana 

HUNGRY  HORSE  DAM  (near  Kalispell)  :  $14.600,000;  Construction 
work  on  major  concrete  dam;  start  work  on  powerpliint  and  on  manu- 
facture of  turbines,  generators  and  equipment.  Completion  expected 
by  1964. 

BITTER  ROOT  (Rehabilitation):  $40.000;  Repair  of  gates  at  Lake 
« '••mo  Dam ;  reconstruction  of  existing  wooden  irrigation  flume. 

Oregon 

OWYHEC:  $191,000;  Complete  construction  of  canal,  lateral  system-. 
and  other  feature*  of  the  project 

DKJM-III.-ITM:  $978,000;  Complete  construction  of  main  canal  and 
Willow  Creek  siphon ;  construction  of  Wickiup  Dam,  reservoir  and 
lateral  system ;  to  be  essentially  completed. 

OCHOOO  DAM  (near  Prineville)  :  $350,000;  Surveys,  studies  and  re- 
habilitation work.  Completion  by  1950. 

Watfiington 

VAKIMA  (Roza  Division):  $1.887,000;  Complete  eighteen  small 
IHiiiiping  plants,  pump,  laterals,  transmission  lines  to  supply  pumping 
IN. W.T  :  continuation  construction  of  -hops,  warehouses,  and  operators 
living  quarters. 

YAKIMA  (Rehabilitation)  :  $100,000;  Const  met  Ion  of  pipe  line. 
ProMer  Irrigation  District;  repairs  to  spillway  channel  at  Keechelua 
Bawrtoir:  repair  outlet  channel  Kadic.-~  K'-'-rvolr;  repair  outlet 
(ate.  spillway  Bumping  Reservoir. 

COLUMBIA  HAHI.I  :  $45.000,000 ;  Continue  presently  contract. •<!  MB 
Mruction  work;  award  contract  for  construction  of  primary  pumping 
plant  at  Grand  Coulee  Dam  to  house  12  of  the  worlds'  largest  motors 
and  pum|»:  start  work  on  Soap  Lake  siphon  and  ad'litlomil  portions 
of  primary  canals  to  advance  availability  of  Irrigation  water  to  project 
land*  by  1!».VJ:  continue  fleet rlcnl  Installations  t,,  .-ii.ihlc  enrly  comple- 
llon  of  nnotlier  hliM-k  of  badly  needed  power 

REGION  II  (Headquarters.  Sacramento.  Calif.) 

California 

CENTRAL  VALLEY:  $43.o«  • "  «•>  installing  drum  gates  of  Shasta  Dam 
to  Increase  storage  rapacity:  complete  installation  of  last  two  7~..<«"' 
kw  tt>m>rator»  at  Shasta  ;  tem|iornr.v  connecting  trimsmlx-ioi,  lino 
to  Shasta  Substation;  continue  work  on  Kant  Side  traiiMnlsHlon  line 
from  Shasta  Dam  to  Tracy  Pumping  I'lant.  IncludlnK  «witch>:ird-  at 
mch  end  ;  continue  work  on  l>clt.i  Mrndoin  nnil  Krlant  Kern  canals 
and  Tracy  I'umplng  I'lant  polntlriK  t»  beginning  water  deliver  • 
IHfil  ;  conipletion  I'ontrn  <'o«tn  cnnal  ;  Marling  work  on  Irrigation 
dlKtrlhiillon  «\>tfm>  for  two  nml  (Muwlbly  a  third  Irrigation  1)1-1 

SA*TA  BARHARA  :  f  l.dnn.un;  Start  work  on  Terolote  Tunnel  and 
OoleU  Conduit 

OmA*n  (Itehabllltatlon)  :  $50.000;  Start  repairing  head  gates  at 
Stony  Gorge  and  repairing  flun 


Oregon-Co  liforn  ia 

KLAMATH  :  $2.200.000;  Continue  work  on  diversion  channel  between 
Lost  River  and  the  Klaumth  Kiver  and  channel  work  in  Poe  and 
Langell  Valleys;  work  to  provide  increased  flood  protection  for  leased 
lands  and  new  veterans'  homesteads. 

REGION  III  (Headquarters,  Boulder  City,  Nev.) 
Aii:ona 

GILA  :  $2.640,000  ;  includes  $2.000,000  to  start  work  on  Wellton-Mo- 
hawk  division,  embracing  construction  of  canal  and  three  pumping 
plants  ;  installation  of  supplemental  sprinkler  Irrigation  system. 

SALT  RIVER  (  Rehabilitation  )  :  $275,000  ;  start  replacement  of  worn- 
out  Irrigation  structures;  reshaping  and  lining  certain  parts  of  canal 
system. 

YUM  A  (Rehabilitation)  :  $264,000;  (including  $14,000  advanced  by 
water  users).  Start  replacement  of  worn-out  irrigation  structures; 
rebuilding  and  lining  certain  parts  of  canal  system;  continuation  of 
investigations. 

A  risona-California 

PARKKK  DAM  POWER:  $480,000;  construction  housing,  streets  and 
utilities  for  new  machine  shop  building:  general  improvements  for  new 
equipment  to  powerhouse  and  switchyards. 

.4  rizona-tfevada 

BOULDER  CANYON:  $2,790,000;  start  manufacture  two  additional 
generating  units  to  be  installed  at  Hoover  Dam  to  produce  power  for 
the  State  of  Arizona  ;  additions  and  improvements  to  the  Boulder  City 
water  and  electric  systems;  construction  additional  housing  facilities; 
start  construction  of  high  school  building  in  Boulder  City;  miscellane- 
ous improvements  to  powerhouse  and  dam  and  reservoir  area. 

DAVIS  DAM:  $23,325,000;  continue  construction  of  the  dam,  reser- 
voir and  power  plant;  construction  tunnel  facilities  at  switchyard; 
continuation  construction  Davis  Dam  backbone  transmission  grid  ;  com- 
pletion second  115-kv  line  Phoenix-Tucson. 

Arisona-Hevada-CaUfornia 

COLORADO  UIVKR  FRONT  WORK  AMI  LEVEE  SYSTEM:  $1,170,000;  com- 
plete purchase  of  river  dredge;  dredging  operations  in  the  Needles, 
California,  area  :  river  control  Investigations,  channel  and  levee  main- 
tenance and  drainage  for  protective  works. 

California 

ALL  AMERICAN  CANAL:  $7,726,000;  start  construction  of  lateral  dis- 
tribution system  on  Coachella  Division  ;  complete  work  on  flood  dike* 
and  wasteway  ;  continue  minor  work  on  Coachella  Canal. 

REGION   IV   (Headquarters.   Salt  Lake  City,  Utah) 

Colorado 

GRAND  VALLEY  :  $4.600;  Surveys  of  Garticld  pumping  division. 

MAN  DM:  $1,021.000;  Contemplates  completion  work  now  under  way 
IncluditiK  Jack-on  Cnlcli  Dam  ami  inlet  and  outlet  canals. 

I'AOMA:  SI.OU'.INNI  :  start  construction  on  Spring  Creek  Dam  and 
Kin-  Mountain  Canal  Enlargement. 

1,1-ih,, 

1'iasTo.v  BKM-II  :  .<  III."..!""!  ;  Contemplates  completion  of  work  15.6 
miles  of  new  canal  and  a  I.L'Ni  ft  tunnel  to  replacv  present  Munk  Creek 
Canal. 


Ih  MiM.n    i  Rehabilitation  i  :  $I10.OOI>:  Start   rehabilitation  and  Im- 

plMlelllent    of  existing  project. 

It,,  I, 

III  HIM  i  Rehabilitation)  :  $48,000;  Start  rehabilitation  and  im- 
provement of  existing  project. 

\>  «  TON      *lL'7.i«»i:  ronipletion  of  ,l.m>  ami  reservoir. 

OODCN  RIVER:  $117.000;  Continuation  of  canal  and  distribution 
system. 

I'ROVO  Rivr.R:  IU.711MIOO:  Continuing  work  on  last  7.s  mile  section 
Suit  Lake  Ai|iic,lu<  t  In  Salt  Iwike  County;  Jordan  Narrows  Siphon  and 
Pumping  Plant:  start  work  on  remaining  excavation  for  Dnchesne 
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Upper  Basin  States  Reach  Agreement 
On  Division  of  Colorado  River  Water 

Representing  the  United  States  at  Vernal,  Utah.  Chairman 
Harry  W.  Hashore,  of  the  Upper  Colorado  River  Basin  Com- 
pact Commission,  has  reported  that  agreement  has  been 
reached  by  the  Upper  Basin  States  (Colorado,  Xew  Mexico, 
Utah.  Wyoming,  and  Arizona)  with  regard  to  the  apportion- 
ment of  the  use  of  water  allotted  to  them  by  the  Colorado 
River  Compact. 

This  agreement  comes  more  than  25  years  after  the  seven- 
State  Colorado  River  Compact  headed  by  Chairman  Herbert 
Hoover  was  initialed  in  1!>22  at  Santa  Fe,  N.  Mex.  The 
purpose  of  the  compact  was  to  agree  upon  a  division  of  the 
waters  between  the  Upper  and  Lower  Basin  States. 

The  tentative  Upper  Basin  States  Agreement  is  a  forward 
step  in  the  development  of  the  Colorado  River  which  is  the 
primary  resource  of  the  region.  If  completed  in  detail,  ex- 
ecuted, and  approved  by  the  legislatures  of  the  respective 
States  and  by  the  Congress,  it  will  clear  the  way  for  the 
Secretary  of  the  Interior,  through  the  Bureau  of  Reclama- 
iton,  to  proceed  to  the  actual  development  of  main  stream 
reservoirs  of  the  upper  basin,  thus  providing  power  and  ir- 
rigation water  and  storage  to  assure  fulfillment  of  the  Upper 
Basin's  obligations  under  the  Colorado  River  Compact  and 
the  Mexican  Treaty,  notwithstanding  future  developments 
in  the  Upper  Basin. 

Bashore  reported  that  the  agreement  for  allocating  Colo- 
rado River  water  was  based  on  the  following  apportionment 
of  water  among  the  Upper  Basin  States : 

50,000  acre  feet  allocated  to  Arizona  and  balance  percent- 
agewise *  51. 75  percent  to  Colorado.  11.25  percent  to 
New  Mexico,  23  percent  to  Utah,  and  14  percent  to  Wyoming. 

The  tentative  agreement  has  been  reduced  to  writing  and 
it  is  hoped  it  will  be  completed  and  executed  by  the  Com- 
missioners at  a  meeting  in  October  at  Bishop's  Lodge,  Santa 
Fe.  site  of  the  original  Colorado  Compact. 

Reclamation  Activities  in  Alaska 

The  Bureau  of  Reclamation  has  established  an  investiga- 
tions office  at  Juneau,  Alaska,  headed  by  electrical  engineer 
Joseph  M.  Morgan  who  will  explore  the  water  power  possi- 
bilities of  the  Territory  with  a  view  to  future  expansion  of 
settlement  and  industrial  development. 

These  studies  were  made  possible  by  an  appropriation  of 
si.'iU.OOO  granted  to  the  Bureau  for  the  work  during  the  fiscal 
year  1949.  Reclamation's  survey  of  the  water  resources  will 
round  out  a  program  already  under  way  by  other  Interior 
agencies  on  mineral,  geologic,  fisheries,  wildlife,  and  other 
resources  designed  to  enrich  the  multiple-purpose  develop- 
ment in  Alaska. 

The  existing  shortage  of  electric  power  makes  these  inves- 
tigatinns  necessary  for  industrial  expansion  and  settlement. 
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One  of  the  most  pressing  problems  to  be  considered  will  be 
development  of  a  power  supply  at  Eklutna  Lake  to  provide 
adequate  resources  for  the  city  of  Anchorage,  for  the  electric 
cooperatives  in  Matanauska  Valley,  for  the  Alaskan  Rail- 
way, and  for  Indian  Service  installations. 

Other  studies  will  include  Juneau,  Sitka,  and  Ketchikan. 
Development  of  a  suitable  power  supply  at  Ketchikan  would 
be  designed  to  assist  materially  in  creation  of  a  pulp  indus- 
try to  alleviate  newsprint  shortages  faced  by  the  American 
public  today. 

Engineer  Morgan  will  be  assisted  by  Richmond  C.  Johnson, 
formerly  area  engineer  for  the  Bureau  at  Salt  Lake  City. 
The  staff  consists  of  a  hydrologist,  geologist,  field  engineers, 
and  a  draftsman.  This  is  the  first  work  that  the  Bureau 
of  Reclamation  has  done  in  Alaska. 

Hells  Canyon  Project  Report  Under  Study 

The  Hells  Canyon  project  report  for  the  Columbia  River 
Basin  was  submitted  to  the  Basin  States  for  review  and  com- 
ment after  its  approval  by  Secretary  of  the  Interior  J.  A. 
Krug. 

The  report  provides  for  the  construction  of  a  concrete  dam 
in  the  Snake  River  Canyon  between  Weiser  and  Lewiston, 
Idaho,  which  would  tower  approximately  740  feet  from  bed- 
rock to  the  top.  This  would  be  one  of  the  key  features  of  the 
Columbia  River  Basin  Plan  and,  combined  with  other  reser- 
voirs, could  help  control  the  flood  waters  which  recently 
poured  into  the  Columbia  River  with  catastrophic  results. 

Cooperative  Combine  to  Work  in  Missouri  Basin 

Representatives  of  the  Extension  Services  and  Experiment 
Stations  of  universities  and  agricultural  colleges  of  the  Mis- 
souri Basin  States  met  at  Lincoln.  Nebr.,  July  16  and  17  to 
discuss  ways  and  means  for  integrating  their  respective  pro- 
grams with  the  Missouri  Basin  Project  development  of  the 
Bureau  of  Reclamation  and  the  Corps  of  Engineers.  This 
U'as  one  of  the  first  concerted  moves  on  the  part  of  the  State 
colleges  to  participate  directly  in  the  development  phases 
of  the  Missouri  Basin  program  and  was  welcomed  by  the 
Bureau  of  Reclamation  which  has  been  perfecting  details 
with  the  State  institutions  as  the  focal  point  for  cooperation 
with  Department  of  Agriculture  and  State  agencies.  By 
invitation  of  Director  I.  B.  Johnson,  of  the  South  Dakota 
Experiment  Station,  and  Assistant  Director  Gould,  of  the 
Nebraska  Extension  Service,  O.  &  M.  Director  G.  W.  Line- 
weaver,  Washington,  and  O.  &  M.  Supervisor  John  Spencer, 
Denver,  and  Ed  Landerholm,  Billings,  were  at  Lincoln  and 
participated  as  consultants  in  developing  cooperative  pro- 
grams. Representatives  of  various  agencies  of  the  Depart- 
ment of  Agriculture  were  also  present.  The  results  of  the 
Lincoln  conference  will  have  far-reaching  effects  on  the 
cooperative  program  of  the  Bureau  of  Reclamation  in  the 
Missouri  Basin. 
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Construction  Program 

o 

H  KiM  ON  IV  (continued) 

Tunnel  ;  construction  one  mile  of  steel  pipe  Salt  Lake  Aqueduct,  Salt 
Lake  County  :  work  on  three  short  tunnels  and  the  upper  4Va  miles  of 
Salt  Lake  Aqueduct  in  Provo  Canyon. 

SooriELo:  $21,000;  Minor  work  on  dam  appurtenances  and  rlghts- 
of-way. 

RF.GIOX  V  i  Headquarters,  Amarlllo,  Texas) 

Colorado 

SAN  l.i  is  VALLET:  $621.000;  anticipated  start  of  clearing  reservoir 
site  for  Platoro  Dam  and  construction  of  temporary  camp;  prepare 
specifications  looking  toward  starting  construction  on  dam  In  1949-50. 

Xew  Mexico 

CVKI.SRAD  (  Rehabilitation  )  :  $100,000;  start  work  on  rehalillitntlon 
and  Improvement  »f  existing  project. 

MI  MM  :  *'_M>7.<NM>;  near-completion  of  canal  and  lateral  irriga- 
tion facilities  fur  1'nit  No.  ii:  '•»  i>ercent  rompletlon  of  canal  and  lateral 
Irrigation  facilities  fur  1'nit  No.  7;  build  major  drains. 

Oklahoma 

W.  r.  AIHTIN:  $724,000;  complete  all  construction  of  canal  and 
lateral  Irrigation  facilities.  Rulld  four  main  drainage  canals. 

Tcta* 

VALLET    GRAVITY:    $2SO.OOO:    ouiiinuntlon    of    examinations    and 
surveys. 
Trfn*-\iic  Mexico 

Rio  GRANDE  :  $578,000;  eompletf  F.lephant  lintte  Socoro  transmission 
line;  procurement  of  equipment  for  Alnmogordo,  Hollywood.  Socoro 
substation-,  ;ini|  Klcphant  Butte  switching  facilities:  studies  and  pre- 
llminary  work  fur  future  pro|xtsed  construction. 

RF.GloX  VI  i  Headquarters.  Billings.  Montana) 

Montana 

BUFFALO  RAPIDS  (second  division)  :  $48,000;  minor  construction 
work. 

CVNYON  FERRY  DAM  <  Missouri  River  Basin)  :  $3.000.000;  subject  to 
review  of  feasiliilit.v  under  new  appropriation  language,  start  work 
mi  major  storage,  river  regulating,  and  power  producing  dams  in  Mis- 
souri Basin  Program. 

FOBT  PECK:  $2.944,000;  continue  construction  of  major  transmis 
slon  system  from  l-'ort  Ti-ck  t"  Williston.  S.  Dak.,  and  from  Glendine 
•••  Miles  City  and  related  substations  ;  i-nntimie  work  on  tap  lines  and 
-iih-tations  to  serve  rural  cooperatives  anil  irrigation  pumping  units; 
start  work  on  tap  Ii  .....  and  -uh-tations  to  serve  additional  rural  coop- 
erative* anil  pumping  units. 

IXIWER  MARIAS  I  MI  i  Missouri  River  Basin)  :  $77."«.000;  preliminary 

constrilrtlnll  nil   Tll»T   |i:im       «  'olllplet  inn  liy    I'.'.".! 

MII.K  RIVER  (Rehabilitation)  :  $7S.ow;  rehabilitation  and  Improve- 
ment of  early  projei-t. 

MONTVNA  Pi  Mi'isi.  I  \it  (Missouri  River  Basiio  :  $210.000;  start 
con-tructlon  mi  X  Ilnr  N  Siilniiiil,  Hie  tirst  irrigation  pumping  unit 
adjacent  to  the  Missouri  River 

MOOKIIKVII  I'viT  (Missouri  River  Hasliu  :  $770.(K)0:  ronstruction  of 
camp  ami  .<•  •  Ml  road  and  start  of  work  on  Moorhead  Dam  In  11)40. 

Si  \    Run::   *7L'.<«n>;   minor  roust  met  ion   work   on   project. 

\ninu-ioM  |'i  \iriM,  I'virs  (Missouri  River  Basin):  $Ti<yi.lHi<i  ; 
start  construction  on  Savage  and  Cartwrlght  I'nils  Completion  of 
both  scheduled  l>y  19BO. 


Dakota 

MrroRn-TRE'tTojt  :  $59.000;  minor  construction  work  on  project. 

(•\NM.MI\II    I'IIT   iMIwuniri   ItiM-r  Basiio  :    JiVSO.OOO  ;  complete  |.r. 
mriMriictlon  work  and  begin  if  mxtriiellon  on  Cannonhall   Dam      Start 
if>n«trucl|on  of  ramp  :inil  nn-ewt  road.     Coiiiplellon  by   I'.i.VJ. 

MtvRT  Rivr.R  t'MT  i  Missouri  River  Basin):  $2.:i.Vl.nm:  continue 
.-..ii-trm  'inn  Heart  Unite  Dam  on  n--in>  i>-il  -clie.lulc  Completion  an 
tlelpnted  by  Fiscal  War  I'.i.Vi  Start  work  on  Dickinson  I)am.  Com 
plellon  I!i:,l 

TRANSMISSION    LI.XEM    (Missouri    River   Basin)  :  $1,482.000;   major 
.  In  the  transmission  line  program  eover  continuation  of  Wllll-ton 
Ctarrlimn  line  and  start  of  r<ni«t  ruction  on  lines  to  nerve  Heart  River 
Tumping  Plants  In  Xorth  I»ak 

\-,-f/i  Itnkiita   Montana 

MliMM>rRl-SorRis  I'MIT  (Mls-oun  Hi\er  Baslni  :  $ft87/^»»:  rontlniio 
land  classlflcatlon  surveys  and  ..Mi.-r  pri«>n.irui-tlon  work  on  North 
Dakota  (>l\  i-lon  .  i.  -gin  work  on  main  diversion  dam  on  Missouri  River 
below  Fort  Pock. 

.      .'  .,!., 

A.IOOIITI  «*  IIIT  (Mlssoarl  River  Basin  i  :  $3.1«O.OOO:  ronttnm 

•inn  of  Atigo.turn  Dam  on  restricted  schedule     Completion  late  In 
Fl.cn!  Tear  1:< 

I-.MM  F«i  «•  in  i  Hebnbllltatloni  :  *--'7.i"K).  rehabilitation  and  Im 
provement  <if  early  project. 


REGION  VI  <coii/inu../i 

KIVFK  I'MI    i.Mi->nuri  River  Basin):    $1,647,000;  start  con- 
si  run  ion  on  Sliadehill  Dam.    Completion  by  I!'.".:;. 

Mum  vi  Ki\m  I'Mi  i  Missouri  River  Basin  i  :  S'.UO.UKI  ;  conMrur 
tion  of  Covernment  camp  and  access  road;  start  work  on  Bixby  Dam. 

Wyoming 

BOYSEN  DAM  I'MT  (Missouri  River  Basin):  $.VS35,000  ;  continue 
.on-i  rui-lion  on  restricted  schedule  with  major  activity  centering  on 
railroad  relocation.  Completion  I'.Oi'. 

(»\vi  CKKKK  I'MT  I.Missouri  Itiver  Basin)  :  $200.000;  prepare  plans 
and  specillcations  and  perform  other  preconst  ruction  \vm  k  m-cessary 
to  sum  construction  of  Anchor  Dam  in  r.'tn 

RI\K.I:IO\  :   .<::.!  f'.l.iKKi:  continue  work  on  canals  and  laterals. 

SIIOSIIONE:  $1,630,000;  cHintinue  work  on  irrigation  ami  power  facili- 
ties on  Hi-art  Mountain  Division:  completion  of  laterals  in  Ralston 
Area:  substantial  .....  npletion  of  Heart  Mountain  Tower  Plant  and 
Switchyard  and  Heart  Mountain-Garland  transmission  line. 

\\'ii<iiiiini>-SnutH  Dakota 

111  i  IK  Fin  ut  i  IK  SroR.viiK  I'.MT  (Missouri  River  Basin  i  :  S.Viii.oiKl  : 
Imild  camp  and  access  road  :  carry  on  precoiistrurlion  work  0:1  Keyhole 
Dam,  with  actual  construction  of  dam  programed  to  begin  late  in 
fiscal  year  llM'.i.  Completion  early  fiscal  year  I'.t.VJ. 

KKCION  VII  (Headquarters.  Denver,  Colorado) 
Colorado 

COLORADO-BIO  THOMPSON:  $20,000,000;  Continue  construction  <>n 
Granby  Dam,  Pumping  Plant  and  Canal:  Hurst-tooth  Rc.-crv.iir  and 
Feeder  Canal  ;  Estes  Park  Aqueduct  and  Power  System  :  (  Hympus  1  lam  ; 
Colorado  River  Improvement:  continuation  various  8iir\v\v 

\  \i:itows  I'MT  (  Missouri  River  Basin)  :  $1,650,000;  start  construc- 
tion on  Narrows  Dam  and  railroad  relocation;  complete  housing. 

Kaiucu 

CEDAR  Bn  KK  I'MT  (Missouri  River  Basin):  $2,350,000;  construc- 
tion of  Cedar  Bluff  Dam  will  be  started  ;  housing  will  be  completed. 


ST.  FRANCIS  TMI  (Missouri  River  Basin);  $2.000,000;  complete 
ronstruction  of  Government  camp  MI  St.  Francis.  Kims.  ;  start  if  instruc- 
tion of  Bonny  Dam  near  Hale.  Colo. 

Colorado-\<lirn*k<t-\\'voming-Xouth  Dakota 

Missoi  in  RIVER  BASIN  TRANSMISSION  LINKS:  $2.."iiMi.OiN)  ;  complete 
ifuistructlon  of  Gertng-Sidney  line  (Nebraska),  Sterling-Sidney  line 
1  1  'olorado-Nebraska  )  ,  Gering-Alliance  line  i  Nebraska  i.  Cheyenne 
Sterlini:  line  i  Wyoming-Coloi  ailo  i  .  lilcndo  l.usk  line  i  Wyoming)  ;  »>•• 
«in  construct  ion  Fort  RandalH  I'Neill  line  (South  Dakota-Nebraska. 
Sidney  Substation  i  Nebraska  i  .  Gerlng  Subsliilion  nilditioii*  i  N,- 
braska).  Alliance  Subsiation  I  Nebraska  i.  Tine  Bluff  Substation 
iWyoiningi.  Casper  Substation  i  Wyoming  I.  l.usk  Substation  iW>o 
mini:  i.  Sterling  Substation  i  <  'olorado  i.  Sterling-*  Igallala  sift  ion  of 
Sterling  North  Plane  line  (Colorado  Nebraska). 


K  I'MI   (Missouri  River  Basin)  :  $2,670,000:  assuming 
the    repay  .....  in    contracts   will   be   signed,   o  instruction    on    Si,|»Tior 
Coiirtlaml  Diversion  I  mm.  the  Republic  Diversion  Dam  and  tin-  Sii|*'- 
rlnriiiid  Ci'urtland  Canals  will  begin. 

FRKNcilMAN-CAMBRliH.h  I  MI  iMi—ouri  River  Basin  i  :  S7..^«).(MHi  : 
contini  .....  oust  ruction  of  Kndeis  Dam  ami  Kesi-rvolr.  Mcdicii.c  Crifk 
Dam  and  Reservoir:  ifimplete  coii-tnidion  of  Cambridge  Diversimi 
Dam.  lirst  section  of  Cambridge  Canal.  Oxford  Siphon  :  Mart  construe 
tion  of  second  section  of  Cambridge  Canal,  and  Culliertsoti  Dam  :  com 
plete  bousing  at  Trenton,  Xebr. 

M  IK  M.I  Fi  MS  :  S11H.UNI:  completion  of  the  dam.  main  canal  laterals. 
drainage  sy-tom  and  headi|uarters  building:  COIIOIIWO.H|  Cr.fk  Siphon 
will  I  .....  \icnded  to  prevent  recurrence  of  r.fent  Hood  damage. 

H  limning 

Gi.r.NDo   RKSKRVOIR    (Missouri    Riv.-r   Basin):   $S50.000  ;   snbj.  • 
•  ment   tH-twifii  Wyoming  and  Nebraska   re,,uir.,l  b>   eoOflWi 
appropriation   language,   siart   construction   of  project   bousing:   tx'gln 
construction  of  Glendo  Dam.     Completion  Is  c\|»fted  by  T.i.Vj 

K)  Mum  K  :    $l.l.Vl.()<N):    -tarl    clearing  of   Semltioe    It.  '.-gin 

lining  of  main  canal  :  Mislicine  Bow  Hnnna  and  the  (  'a-1-.-r  K-i  f- 
Scmluoc  transmission  lines  will  be  completed;  slnrt  construction  (  a- 
I»T.  Medicine  Bow.  and  Cheyenne  siihMation- 

K.IRTE*  DAM  AND  POWERPLANT  (Miswuirl  River  Basin)  :  ?4.'J.". 

•ruction  of  dam  and  powerplant   will  be  eOOtlmed  i  const  ruction 
of  |ii-rmiiiieiil  improvement-  Including  housing,  roads,  and  utllltii 
b>-  .-..mplet.-.!      .••.(i.iN«i  kw     |.iwer  capacity  Is  anticipated   for   Spring 
.if  1900. 


Wyoming 

NORTH   PLATTE:  $-'iM> .'»«' .   rehabilitation  nml  In-nnmem     ..,.-iru. 
lion  Ix-lng  program.fl  depends  upon  attitude  «(  Di-tri-i-  t-    repayment 
plan*      S  improvement  of  projix't  will  !»•  CfWttnQM 

THE  RECLAMATION  Km 
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NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  July  1948 


Spec. 

No. 


Project 


Award 
date 


Description  of  work  or  material 


Contractor's  name  and  address 


Contract 
amount 


2148 
2164 

2175 
2183 
2184 
2203 

2216 
2219 

2226 
2230 

2237 
2239 

2242 
2245 

22.50 
2252 

2253 
2256 

2256 

2259 
2262 
2291 

2303 
VII-16 

VII-20 


Missouri  Basin,  S.  Dak.-Wyo 

Fort  Peck  and  Missouri  Basin.  Mont.- 
N.  Dak. 


Central  Valley  and  Davis  Dam,  Calif.- 

Ariz. 
Yakima-Roza,  Wash. 


.do. 


Provo  River,  Utah. 


Kendrick,  Wyo 

Hungry  Horse,  Mont. 


Columbia  Basin,  Wash 
Central  Valley,  Calif. . . 


.do. 


Rio  Grande,  N.  Mex.-Tex. 


Columbia  Basin,  Wash 

Color.iilc.-Big  Thompson,  Colo. 


Columbia  Basin,  Wash. 
Missouri  Basin,  Mont.. 

Columbia  Basin,  Wash. 
....do 


.do. 


Colorado-Big  Thompson,  Colo. 

Newlon,  Utah 

Boise,  Idaho 


Kendrick,  Wyo 

Missouri  Basin,  Kans_ 


Missouri  Basin,  Kans. 


July  27 
July  9 

July  23 
July  15 
July  15 
July  30 

July  14 
July  2 

July  12 
July  22 

July  21 
July  16 

July  6 
July  16 

July  13 
July  29 

July  19 
July  22 

July  26 

July  13 
July  21 
July  1 

July  30 
July  16 


July   16 


Trashracks  for  canal  outlet  and  river  outlet  works  at  Angostura 
Dam  and  main  units  at  Kortes  power  plant. 

Carrier-current  telephone  apparatus,  coupling  capacitor  potential 
devices,  and  carrier-current  line  traps  for  Fort  Peck-Williston, 
Fort  Peck-Qlendive,  Qlendive-Miles  City,  and  Williston- 
Beulah-Garrison  transmission  lines. 

Miscellaneous  structural  steel  for  Tracy  pumping  plant  and 
Phoenix  substation,  schedules  2  and  3. 

Constructon  of  earthwork,  pipe  lines,  and  structures  for  lateral 
distribution  systems,  pump  areas  2,  5,  6,  and  7. 

Construction  of  earthwork,  pipe  lines,  and  structures  for  lateral 
distribution  systems,  pump  areas  9A,  10,  and  12. 

Construction  of  earthwork,  canal  lining,  and  structures  for  Provo 
reservoir  canal  enlargement,  schedule  3. 

Construction  of  Seminoe-Casper  115  kv  transmission  line 

Construction  of  garage  and  flre  station  for  Hungry  Horse  govern- 
ment camp,  schedule  2. 

3  unit  substations  for  Grand  Coulee  Dam _ 

1  pump  gallery  gantry  crane  for  Tracy  pumping  plant 


One  100-ton  traveling  crane  for  Tracy  switchyard,  item  1 

One  2,300-kilovolt-ampere  package  type  substation  for  Hollywood 
substation. 

Structural  steel  for  railroad  bridges  at  west  canal 

One  6,900-volt  switchgear  assembly  for  Estes  power  plant,  sched- 
ule 1. 

One  100-ton  transfer  car  for  Grand  Coulee  right  power  plant ._ 

Three  1,250  kilovolt-ampere  and  one  15  kilovolt-ampere  trans- 
formers for  Forsyth  substation,  schedules  1  and  2. 
One  75-ton  traveling  crane  for  machine  shop  at  Grand  Coulee  Dam. 
Three  25-by  25-foot  radial  gates  for  main  canal,  Long  Lake  head- 
works,  item  1. 

Three  60,000-pound  radial-gate  hoists  for  main  canal,  Long  Lake 
headword,  item  2. 

Clearing  part  of  Granby  reservoir  site 

Construction  of  Newton  Dam  spillways 

40,000  barrels  of  bulk  Portland  cement  for  construction  of  Anderson 
Ranch  Dam  and  power  plant. 

Constructing  new  Casper  substation 

Constructing  sewerage  collection,  water  and  gas  supply  lines,  side- 
walks, curbs,  and  earthwork  for  Government  housing  at  Ellis, 
Kans. 

Furnishing  and  erecting  14  two-bedroom  sectionalized,  precut,  pre- 
fabricated, or  conventionally  built  houses  for  Government  hous- 
ing at  Ellis,  Kans. 


Virginia  Bridge  Co.,  Denver,  Colo _ 

General  Electric  Co.,  Denver,  Colo... 


Golden  Gate  Iron  Works,  Inc.,  San  Francisco 

Calif. 
Goodfellow  Bros.,  Inc.,  Wenatchee,  Wash 

John  Klug  &  Co.,  Yakima,  Wash... 


Young  4  Smith  Construction  Co.,  Salt  Lake 

City,  Utah. 

Lewis  Construction  Co.,  Billings,  Mont 

Modern  Construction*  Fabrication  Co.,  Seattle 

Wash. 

Standard  Transformer  Co.,  Warren,  Ohio 

Judson    Pacific-Murphy    Corp.,    Emeryville 

Calif. 

Moffctt  Mfg.  Co.,  Albany,  Calif 

General  Electric  Co.,  Denver.  Colo 

American  Bridge  Co.,  Denver,  Colo 

General  Electric  Co.,  Denver,  ColO-.""~~~~"L 

Star  Iron  Si  Steel  Co.,  Tacoma,  Wash-.. 
Standard  Transformer  Co.,  Warren,  Ohio 

Cyclops  Iron  Works,  San  Francisco,  Calif 
Pacific  Coast  Engineering  Co.,  Alameda,  Calif.. 

Columbia  Machine  Works,  Berkeley,  Calif 

Trione  Contracting  Co.,  Denver,  Colo 

Thatcher  Construction  Co.,  Ogden.Utah 

Oregon  Portland  Cement  Co.,  Portland,  Orcg--. 

Malcolm  G.  Long,  Billings,  Mont 

John  H.  Keller  Construction  Co.,  Longmont 
Colo. 

Metcalf  Construction  Co.,  Omaha,  Nebr.. 


89, 677 

26,949 
181, 788 
102, 367 

98,035 

65,447 
28,407 

11,996 
25,208 

38,560 
48,  744 

19,915 
45,005 

15,500 
24, 305 

67.943 
19. 140 

19, 725 

193,340 
94.960 
122.000 

79.  762 
12.  933 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  by  November  1948 


Project 


Boulder    Canyon-All-American 

Canal,  Calif. 
Central  Valley,  Calif. 


Do. 
Do. 


Colorado-Big  Thompson,  Colo. 

Do 

Columbia  Basin,  Wash 

Do... 


Do. 
Do 
Do- 
Do. 
Do. 
Do. 

Do. 


Davis  Dam,  Ariz.-Nev.-Calif... 


DavisDam,  Ariz.-Nev. 
Do... 


Do. 


Description  of  work  or  material 


Pumping  unit  for  Coachella  Valley  distribution  system. 

Construction  of  earthwork,  lining,  and  structures  for  about 
27  miles  of  Friant-Kern  Canal  near  Porterville,  Calif. 

Construction  of  earthwork  and  structures  for  about  15  miles 
of  Delta-Mendota  Canal  near  Patterson,  Calif. 

Motor  protective  and  grounding  equipment  for  Tracy 
pumping  plant. 

Construction  of  1.500  kilovolt-ampere  Fleming  substation 
near  Fleming,  Colo. 

Construction  of  500  kilovolt-ampere  Haatun  substation 
near  Haxtun,  Colo. 

Generator  voltage  bus  structure  for  units  R7,  R8,  and  R9, 
Grand  Coulee  power  plant. 

Grounding  equipment  for  station  service  unit  LS-3,  Grand 
Coulee  power  plant. 

Spare  motor  exciter  set  for  Grand  Coulee  left  power  plant. 

Turbines  and  governors  for  Grand  Coulee  power  plant. 

Water  supply  pumps  for  Grand  Coulee  Dam. 

Air  vent  siphon  breakers  for  Grand  Coulee  pumping  plant. 

Kadial  gates  and  hoists  for  O'Sullivan  Dam. 

Construction  of  North  Dam,  an  earthfill  structure  which  is 
to  form  the  north  barrier  of  Grand  Coulee  equalizing 
reservoir,  about  2  miles  southwest  of  Coulee  Dam,  Wash. 

Construction  of  earthwork  and  structures  for  about  1.5  miles 
of  Feeder  Canal  near  Coulee  Dam,  Wash. 

Construction  of  and  furnish  equipment  for  15,000  kilovolt- 
ampere  Blythe  substation,  located  about  12  miles  north 
of  Blythe,  Calif. 

Main  control  boards  for  Coolidge  substation. 

Generator  bus,  protective  and  neutral  grounding  equip- 
ment for  Davis  power  plant. 

Spiral  stairways  at  Davis  Dam. 


Project 


Fort  Peck,  Mont 
Do.-- 


Oila,  Ariz 

Hungry  Horse,  Mont . 

Klamath.  Calif.-Oreg.. 

Missouri  Basin,  Colo.. 
Missouri  Basin,  Kans. 


Missouri  Basin,  Nebr. 


Do 

Missouri  Basin,  N.  Dak 

Missouri  Basin,  Nebr.-S.  Dak. 

Missouri  Basin,  Wyo 

Missouri  Basin,  Wyo.-Nebr — 
Paonia,  Colo 


Riverton,  Wyo. 
Yakima,  Wash.. 


Description  of  worK  of  material 


Construction  of  about  4.3  miles  of  12.5-kilovolt  wood-pole 
transmission  line  near  Savage,  Mont. 

Construction  of  500-kilovolt-ampere  substation  which  is  to 
furnish  power  supply  to  Savage  pumping  plant. 

Pumping  units  for  Wellton-Mohawk  pumping  plant. 

115-kilovolt  power  transformers  for  Hungry  Horse  power 
plant. 

Rehabilitation  and  extension  of  laterals  and  drains  near 
Tulelake,  Calif. 

4-  by  4-foot  high  pressure  gates  for  Bonny  Dam. 

Construction  of  Cedar  Bluff  Dam,  an  earthfill  structure, 
about  136  feet  high  and  12,570  feet  long,  on  the  Smoky 
Hill  River  near  Ellis,  Kans. 

Construction  of  Superior-Courtland  diversion  dam,  a  300- 
foot  long  concrete  gravity  overflow  structure,  on  the 
Republican  River  near  Guide  Rock,  Nebr. 

Construction  of  earthwork  and  structures  for  about  12.5 
miles  of  Superior  Canal  near  Superior  Nebr. 

Construction  of  1,500-kiIovolt-ampere  Watford  City  sub- 
station located  near  Watford  City,  N.  Dak. 

Construction  of  50  miles  of  115-kilovolt  wood-pole  trans- 
mission line  from  O'Neill,  Nebr.,  to  Fort  Randall.  S. 
Dak. 

Construction  of  about  1 .5  miles  of  access  road  at  Keyhole 
Dam  about  18  miles  northeast  of  Moorcroft,  Wyo. 

Construction  of  about  170  miles  of  115-kilovolt  wood-pole 
transmission  line  from  Casper,  Wyo.,  to  Gering  Nebr. 

Enlargement  of  about  4  miles  of  Fire  Mountain  Canal, 
from  present  capacity  of  70  cubic  feet  per  second  to  a 
capacity  of  200  cubic  feet  per  second,  located  near  Somer- 
set, Colo. 

Radial  gates  and  hoists  for  Wyoming  Canal. 

Construction  of  63  miles  of  34.5  kilovolt,  2.6  miles  of  13.8 
kilovolt,  and  2.4  miles  of  2.4  kilovolt  wood-pole  trans- 
mission lines. 


NEXT  MONTH — What  the  food  processing  business  has 
done  to  boost  irrigation  farming  and  what  irrigation  farming 
has  meant  to  the  canning,  processing,  and  •freezing  industries 
in  Oregon.  Written  by  Professor  Ernest  H.  Wiegand,  head 
<>f  the  Department  of  Food  Technology,  Oregon  State 
College. 


NEXT  MONTH— The  story  of  the  Pacific  Northwest 
Power  Pool  and  how  this  huge  cooperative  venture  has 
proved  to  be  the  '•''partner  of  irrigation'1''  in  the  fast-growing 
Northwest  section  of  the  Nation.  Written  by  Don  Campbell, 
Regional  Power  Manager,  Region  /,  Boise,  Idaho. 


MUI  M.MTMIM.:  \b.»r  «r  M>r  ihr  Uan  Typr  au«rr  with  3 
bll  brine  brought  into  pin;  fur  -oil  IrMinft.  Thr  advantagr  of  lhi« 
l»po  Miigrr  i-  llnil  ihr  M.il  r. mov.-.l  i.  rrluinnl  for  rmiriiination  in 
thr  "burkrl"  or  itprnint  immrdialrl;  «lxi\r  llir  ciiilinB  r 
Many  diffrrrnl  !»«<•«  of  au|[rr-  in  u-iil.  bill  nil  h«»r  tun-  |nir|M 
i..  :  \  «,<!,<•  ill.  -uli-oil  Mini  hiul  .mi  vli.il  In-  lii-ltm  llir  -urfarr. 
^  hilr  I..-M.T  il.ii.i  riMilel  IH-  ulilninril  b«  iliBKinit  a  pil  wild  a  •limrl. 
iln-  mi  id. «l  would  t  oii'iinn  .MM.  I.  niorr  inn.  anil  rrquirr  llir  r%- 
prndilurr  of  nun  li  hard  lalnir.  I  |i|><  r  right:  Vi«-»  of  "burkrl" 
.  ..nl. lining  urntrlt  Mill.  l.<iv>rr  riulll  :  I  ir«l  Ininil  rxiiiiiiiiHlinti  i> 
ni,i. Ir  of  «and<  Mr»>.-l>  -nil  ronlmnnl  in  "burkrl."  Ill  ph»f»<  '•< 
tfm.  S.  Hi,.../;.  Hrjri.m  III.  H..,il.l.,  I  ,..  N.  . 
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Letters  to  the  Editor 


Re  VUilora  from  Siam  and  Elsrwhrre 

O'iniiii>--iuiuT  NI-IMMI  kindly  fuiwunlcd  llic  fol- 
lowing letter  to  our  editorial  ofli'v : 

CAMMOM  CofMrr.  HWIWHHVIUJ-.  T»z.. 

July  0, 

l>r.*»  WMI.ET  :    I  raid  tin-  .Inly  iiiiiiil»-r  of  tin-  lt>:<  I.AMATIO* 
with  great  Intcmt — tfptc \H\\J  »l».nt  tin-  nrtirli-  from  Slum. 

I  inn  Mending  »  '"l'>  "t  thin  to  the  l>>'tiv>-r  olticc.  mid  I  woulil 
i-intt-  It  V»T)  iini'  h  If  you  woulil  itlvc  m«>  at  an  early  <lnt<-  tin-  IIIIIII|HT 
iiii'l  II;IIM>--  of  tli.-  fnrcik-n  i«.inilrlr«  that  him-  -••ni  Ilirlr  cnulnoTH  to 
the  rnlttil  HtatP*  lo  grt  a  prartlcal  knowl»lgf  of  nvliiiii:itlon. 


October  19-18 


Vol.  34,  No.  10 


I'liUi-ln  .1    by    the    Bureau    of    Reclamation,    United    Stale* 

Department  of  the  Interior,  Washington  23,  D.  C. 

Approved  by  the  Bureau  of  the  Budget. 

Subscription  rate  $1  a  year  for  persons  residing  in  the  United 

States  and  Canada;  $1.50  a  year  for  foreign  subscriptions; 

special  rate  of  50  cents  a  year  for  members  of  water  users' 

associations. 

Permission  is  freely 

granted  to  reproduce  articles  and 

photographs  (with  the  exception  of  those  from 

outside    sources)    which    appear    in    the    Reclamation    Era. 


CONTENTS 

• ,  «•  « 

Page 
"INVISIBLE"   IRRIGATION   ON   ECIN   BENCH. 

by  K.  M.  (i  IMI.V   18:> 

WOLF  POINT— CITY  OF  DESTINY. 

by  lit. MI  i  \  \l.  lit  MI   185 

IRRIGATING  THE  SAHARA  DESERT- -by  A.  E.  I'I.AI  F.  187 
SHOTCRETE  CANAL  LININGS. . -by  THOMAS  L.  STEEI.E  189 

THE  PACIFIC  NORTHWEST  POWER  POOL. 

l.y  II..N  CAMPBELL  190 

SAVING  A  SEGMENT  OF  HISTORY. 

by  JESSE  D.  JENNINGS  192 

AGRICULTURE  AND  FOOD  PROCESSING  IN 

OREGON by  ERNEST  H.  WIECAND  194 

HUNGRY  HORSE  BREAKS  "FAST"...  -197 

NEWS    ROUND-UP..  -  199 

NOTES  FOR  CONTRACTORS. .  ln-i.li-  IWL  <  mn 


Ktith  F.   Sadler.  Ktlitur 


OUR  FRONT  COVER 

Did  you  know  tin  Rio  Grande  Valley  i-  good  appli-- 
rui-iiiK  riiiintrt  ''.  Thi«  photo  pr«nc-  it.  Hrri-  «>'  -i  < 
picker  Peggy  Jean  Jarniun  in  tin-  iiii.l-l  ••<  -onii-  .  IM.I.  . 
hnr%«-«l  fruit  mi  tin-  Kiirl  Siimnrr  proji-i-t.  N<-»<  M.-\i.  <•. 
Thi-  photo  was  taken  by  A.  E.  M<  (  lou.l.  Iti-^ion  II 
I'l grapher,  when  he  wa»  stationed  at  Region  V. 


OUR  BACK  COVER 


Although   Ka.l   Park   Dam. 

in.  i.    not  I"    "H  jo>   fori  •»  .  < 


-A  THING  OF  BKAITY   .  . 

I  .....  inpl,  i.    tin-  .pi..  i.  in.  .11.   in  i>   or 

it  ha«  srr^Til  the  proplr  of  the  Orlnnil  projri  I  in  <  4ilifornin  «im-i- 
n«  .  ,.ni|il.  II..M  ill  I'HII.  I  i.  lining  up  v«itli  Sloin  (,<irj[<-  Dam. 
Ka«t  Purk  Dam  on  l.illlr  Stony  <  rerk  nlorrs  .>I.(M)0  acre-fret 
of  Miitcr  for  irrigating  about  20.00O  acre*  of  land.  Anil  it- 
appeal  .-  not  ..iiN  utilitarian,  •»  lhi«  timiMKillv  Mriking  pliolo. 
graph  by  J.  E.  Huharty  of  Region  II  amply  demon-n 


LETTERS  (Continued) 

According  to  my  best  recollection,  you  had  some  29  foreign  countries 
who  applied  for  permission  to  send  their  men  here  almost  before  the 
guns  got  cold  on  VJ-day  and  then  they  have  been  sending  them  all 
along. 

Thanking  you  and  with  best  wishes,  I  am, 
Yours  truly, 

OSCAR  C.  DANCY,  County  Judge. 

IfReader  Dancy  was  informed  that  a  check  of  our  records 
reveals  that  since  the  end  of  the  war  the  Bureau  has  had 
visitors  from  56  foreign  countries.  These  visitors  were  prin- 
cipally eminent  engineers  employed  by  the  governments  of 
their  own  countries.  Many  of  them  have  been  government 
officials  interested  in  conservation  of  water  and  natural  re- 
sources. Others  have  been  professors  and  educators  from 
colleges  and  universities,  and  some  have  been  engineers  who 
have  received  degrees  from  American  universities  and  col- 
leges. In  addition  to  the  visitors,  the  Bureau  has  had 
trainees  from  16  countries.  These  men,  as  did  the  group 
from  Siam,  spent  from  4  months  to  1  year  with  the  Bureau 
working  in  the  offices,  laboratories,  and  on  the  job,  gaining 
practical  knowledge  of  the  American  way  of  engineering 
Reclamation  projects. 

The  Bureau  of  Reclamation  has  been  cooperating  with  the 
United  States  Department  of  State  in  aiding  foreign  coun- 
tries to  better  their  knowledge  of  engineering  and  reclama- 
tion so  that  those  countries  may  enjoy  higher  economic  and 
social  positions  through  increased  industry  and  food  produc- 
tion. The  Department  of  State  has  provided  funds  to  the 
Bureau  for  aiding  these  visitors  and  it  is  hoped  that  greater 
assistance  may  be  afforded  them  in  the  future. — Ed. 

Niobrara — Not-So-Forgotten  River 

4131  NORTH  KEELER  AVENUE,  CHICAGO  41,  ILLINOIS, 

August  16,  1948. 

DEAR  EDITOR:  I  was  very  much  interested  in  reading  in  your  July 
issue,  the  story  of  NIOBRARA — the  "Forgotten  River." 

It  happens  that  I  spent  many  years  of  my  younger  life  in  the  area 
covered  by  this  story.  As  a  young  boy  I  went  with  my  father  and 
mother  to  Sheridan  County,  where  we  located  and  lived  for  several 
years,  near  Rushville.  Later  I  spent  many  years  at  college  in  Neligh, 
and  from  there  we  often  made  trips  to  the  Niobrara  River. 

Naturally,  therefore,  this  story  interested  me  in  a  personal  way  and 
I  was  very  glad  indeed  to  read  it.  My  wife  lived  for  many  years  at 
Ainsworth. 

Very  truly  yours, 

CARL  D.  THOMPSON, 
Secretary,  Public  Oivnership  League  of  America. 

He  Came,  He  Saw,  He  Was  Conquered 

113  E.  COLLEGE  ST.,  CRAWFORDSVILLE.  IND., 

July  12,  1948. 

DEAR  EDITOR:  I  am  just  back  from  a  1-month  trip  (3,800  miles) 
trailer  travel  survey  of  Reclamation  projects  in  the  West.  I  have  been 


reading  about  reclamation  for  years  and  this  gave  me  opportunity  to 
see  that  it  is  all  true. 

In  these  days  of  doubt  and  suspicion  and  name-calling,  when  every- 
one is  a  little  doubtful  where  we  are  going  as  a  nation,  the  work  of 
the  Reclamation  Bureau  stands  out  as  something  without  doubt 
American — in  the  true  tradition  of  America — and  in  that  nonpartisan 
spirit  that  has  kept  moving  us  forward  to  better  the  conditions  of  all, 
despite  partisan  politics,  sectional  jealousies  and  community 
arguments. 

I  have  recommended  the  RECLAMATION  ERA  be  added  to  the  list  of 
magazines  for  the  Public  Library,  Crawfordsville,  Ind.,  and  for  the 
Crawfordsville  High  School  Library,  Crawfordsville,  Ind.  Could  you 
send  a  sample  copy  of  the  RECLAMATION  ERA  to  these  two  addresses? 

I  am  a  G.  I.  looking  for  a  place  to  invest  in  a  farm.  That  was  the 
reason  for  my  trip. 

Yours  very  truly, 

L.  L.  PATTON. 

1f  Glad  to  oblige  reader  Patton  and  hope  Crawfordsville 
likes  the  ERA.  We  are  encouraged  by  the  growing  number  of 
subscribers  outside  the  Reclamation  area  who  are  becoming 
more  and  more  interested  in  the  West,  and  its  water  resource 
development  problems. — Ed. 

California   Comment 

306  S.  Union  Avenue,  Los  Angeles  13,  Calif.,  MAY  24,  1948. 

DEAR  EDITOR  :  I  have  enjoyed  the  Era  very  much  and  find  it  quite 
beneficial  for  those  who  are  farming  on  irrigated  land. 
Very  truly  yours, 

Miss  JENNIE  L.  MCGOWAN. 


Credit  Correction 

An  error  was  made  in  allocating  the  photo  credits  on  page  141  of  the 
August  issue,  illustrating  "Pioneer  Pipeline."  The  photo  of  sprinkler- 
irrigated  orchards  was  by  B.  K.  Thomas,  and  the  one  of  The  Dalles, 
area  by  Stanley  Rasmussen.  Both  of  these  photographers  are  Region  I 
employees.  

IT'S  NOT  TOO  EARLY  .  .  . 

to  begin  thinking  of  your  Christmas  shopping. 

Solve  your  gift  problems  by  sending  subscriptions  to  the 
RECLAMATIOK  ERA  to  your  friends.  Each  month  they  will 
be  reminded  of  your  thoughtfulness,  and  if  you  send  your 
subscription  in  time,  we  shall  mail  a  special  Christmas  Sub- 
scription Certificate  to  notify  them  of  your  gift.  Simply 
fill  in  the  blank  below  with  the  name  of  the  person  to  whom 
the  subscription  is  going,  and  add  "Christmas  Gift  Subscrip- 
tion from "  with  your  name  clearly 

printed  so  that  it  may  be  inscribed  on  the  certificate.  At- 
tach the  names  and  addresses  of  additional  persons  to  whom 
you  wish  to  send  the  ERA  as  a  gift  to  the  blank  with  your 
remittance. 


(Date) 
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Bureau  of  Reclamation,  United  States  Department  of  the  interior. 
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a  __________  year  subscription  to  the  RECLAMATION  ERA. 

Sincerely, 

Check  (\/)   if  member  of  water  _______________________________ 

users  association  Q  (Name) 


(Addren) 


(Name  and  address  of  association) 


(Include  /one  number,   if  any) 
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Invisible 


by  F.  M.  CLINTON 

Assistant  Regional  Planning  F.iiginrrr 
Region  I,  Boise,  Idaho 


(.411  photos  by  Philip  Merrill.  Region  I) 


View  of  in. mi  canal  showing  rhe«-k«. 
turn-outs,  and  laterals.  The  water 
table  in  field  stands  at  approximately 
llie  -.inn-  level  as  water  surf  are  in  main 
ranal. 


Simultaneous  irrigation  anil  cultivation 
at    Fgin     Bench.        Nutr     the     sii 
in  the  rontrol  ditch. 


WIIKX  Ynr  SAY  "niKKiATKi)  K.Mt.M."  you  generally  think 
of  a  hard-working  fanner  standing  in  mud-covered 
ruhber  boots  and  armed  with  a  long-handled  shovel, 
guiding  small  .streams  of  water  down  parallel  furrows  along 
which  his  crops  are  growing. 

Hut  that  picture  does  not  tit  the  -.^.noo-acre  Egin  (rhymes 
with  "F>-gion")  Hench  in  southeastern  Idaho.  Then-, 
strangely  enoiigli.  irrigaior-  ilon't  use  boots  or  shovel-. 
They  employ  sucli  an  uiiiisiiiil  method  of  irrigation  that 
iin.-t  people  will  nni  believe  it  until  they  actually  sec  it 

done. 

Kirin  Ueiii-li  is  situated  on  tin-  west  side  of  the  Henry's 
Fork  River  near  the  town  of  St.  Anthony  in  Fremont  Coun- 
ty. Idaho.  The  U-nch  is  (lie  remainder  of  an  alluvial  fan 
of  volcanic  sand  laid  down  on  I  lie  lava  plain  l»y  the  Henry's 
Fork  River  when  prehistoric  glacier-  were  melting.  It  ha* 
an  unusually  smooth  surface,  which  slopes  uniformly  down- 
stream and  toward  the  river.  The  deposit  of  volcanic  sand 
|:I|M-I-  from  a  depth  of  alioiit  .VI  feet  along  the  edge  of  the 
teira<-e  overlooking  the  river  to  a  fealheredgc  on  the  west 
-ide  where  the  lav;i  rock  is  expos,..!  on  die  surface.  This 
ma--  of  -:in.|  i-  roM-red  by  a  thin  layer  of  wind-deposited 
soil  similar  to  that  covering  the  lava  I  Mils  throughout  most 
of  the  Snake  River  Plain,  except  that  here  it  \\:>-  hvcn  mixed 
with  the  underlying  sand. 

The  history  of  this  unusual  project  dates  hack  to  the  !*• 
when  the  first  settlers  I. mil  a  cunnl  from  the  Henry's  Fork 
River  and  attempted  to  surface-irrigate  the  land  on  Kgin 
Mrnrh  in  the  conventional  manner.  The  water  percolated 
into  the  IMICOIIS  soil  and  -nlisoil  -,i  fast,  however,  that  it 
was  im|M>ssible  to  get  a  normal  head  of  water  across  even  a 
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small  field.  This  operational  difficulty  was  disheartening 
in  itself,  but  discouragement  became  widespread  among  the 
settlers  when  they  found  that  crops  did  not  grow  as  they 
should  even  where  the  soil  had  been  kept  wet. 

Although  many  tracts  were  sold  for  a  pittance  or  aban- 
doned during  this  trying  period,  the  continued  application  of 
water  by  a  few  of  the  more  determined  settlers  resulted  in 
raising  the  water  laMe  to  the  ground  surface  in  a  few  pla.  r- 
near  tlie  main  canal.  Contrary  to  ex  pedal  ions.  Jt  was  found 
that  crops  flourished  in  these  "seeped"  area*. 

Greater  efforts  were  then  made  to  raise  the  water  table  to 
the  surface  over  a  larger  area  by  operating  the  main  canal 
during  I  he  winter  and  increasing  the  rate  of  percolat  ion.  The 
latter  was  accomplished  by  construct  ing  Jive  more  large 
canals  from  the  river  and  utilizing  every  available  "ponding" 
area  where  a  pond  of  water  could  accumulate,  either  by  means 
of  a  natural  depression  in  the  earth  or  by  constructing  small 
levees.  The  water  table  was  eventually  raised  to  the  sur- 
face throughoii:  the  bench  and  the  cult  ivated  area  was  stahi 
li/.edal  theprcsenl  -Js.iKlo  acres. 

Although  the  benefits  of  Mibirrigat  ion  were  thus  discovered 
by  persistence  and  accident,  this  peculiar  method  of  irri- 
gating has  now  U-cn  practiced  successfully  for  almost  half  a 
century  on  Kgin  Hench.  Throughout  the  years,  the  farmers 
on  the  Itcnch  have  reverently  referred  to  the  water  table  a~  the 
"sul.." 

The  "-uh"  i-  allowed  to  drop  about  •_'<>  feet  In-low  the  ground 
-ur face  in  the  renter  of  the  bench  during  the  winter.  Hea\y 
diversions  U-gin  in  (he  spring  as  soon  as  the  ire  in  the  canals 
has  melted,  usually  about  the  first  of  April,  and  the  "sub"  is 
raised  to  within  a  few  inches  of  the  ^m  fare  by  alxoit  the  first 
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of  June.  During  that  period,  the  percolation  of  water  to  the 
underground  reservoir  is  accelerated  by  filling  all  available 
"ponding"  areas  and  by  running  water  through  small  ditches 
across  the  fields,  which  are  known  locally  as  control  ditches. 
In  fact,  water  is  seen  almost  everywhere  except  in  the  cul- 
tivated fields,  farmyards,  and  roads. 

After  the  "sub"  has  been  raised  to  the  desired  level,  the 
flow  in  the  main  canals  is  reduced  somewhat  and  the  stage 
of  careful  regulation  begins.  During  the  remainder  of 
the  growing  season,  the  "sub"  is  held  within  6  to  18  inches 
of  the  ground  surface,  depending  on  the  type  of  crop  being 
grown.  During  this  period,  the  operation  of  the  control 
ditches  is  all-important  because  they  serve  as  the  final  ad- 
justing valves  which  the  fanners  use  to  control  the  "sub"  in 
the  fields. 

The  control  ditches  are  spaced  about  35  crop  rows  apart 
in  the  center  of  the  bench,  but  are  as  close  as  16  crop  rows 
apart  near  the  edge  of  the  bench  where  the  "sub"  is  more 
difficult  to  hold.  Only  a  small  amount  of  water  enters  the 
control  ditch  and  the  water  level  is  controlled  by  one  or  more 
sandbag  checks  spaced  according  to  the  slope  of  the  field. 
The  ideal  manner  of  operation  is  to  keep  the  flow  at  the 
inlet  equal  to  the  percolation  along  the  length  of  the  ditch, 
so  that  no  water  spills  over  the  last  sandbag  check  or  out  of 
the  end  of  the  ditch.  Often  a  farmer  will  subirrigate  only 
a  part  of  his  field  by  stopping  the  flow  at  a  strategically 
placed  sandbag  check. 

The  flow  of  water  in  the  main  canals  is  regulated  by  a 
ditchrider,  whose  job  is  radically  different  from  that  of  his 
co-worker  on  a  conventional  irrigation  system.  Essentially 
he  is  operating  a  huge  ground-water  reservoir,  the  level  of 


which  is  very  sensitive  to  the  slightest  changes  in  the  rate 
of  inflow  and  outflow.  The  variables  in  his  equation  are 
precipitation,  evaporation  from  the  soil,  and  consumptive 
use  by  crops  and  other  vegetation.  Errors  on  one  side  mean 
flooded  fields,  farmyards,  and  roads,  while  those  in  the  oppo- 
site direction  result  in  wilted  crops.  Either  can  happen  in 
a  matter  of  hours. 

To  maintain  the  required  fine  balance,  the  ditchrider  keeps 
a  wary  eye  on  the  weather  and  works  closely  with  the  farmers 
who  are  constantly  watching  the  "sub."  The  ditchrider 
does  not  allocate,  measure,  or  check  the  water  used  in  the 
control  ditches.  From  the  main  canal  headworks  to  the 
inlets  to  the  control  ditches,  there  is  a  noted  absence  of  pad- 
locks on  the  gates  and  checks.  This  is  the  typical  aspect  of 
the  community  cooperation  practiced  and  respected  by  the 
watermaster,  ditchriders,  and  farmers  alike. 

The  farmer  on  Egin  Bench  is  seldom  seen  wearing  rubber 
boots  or  carrying  a  shovel.  His  irrigation  job  is  confined 
almost  entirely  to  regulating  the  inflow  to  the  control  ditches 
in  his  field.  He  cooperates  with  his  neighbors  in  regulating 
the  inflow  to  the  laterals  and  "ponding"  areas  in  the  vicinity 
of  his  farm.  About  the  only  manual  labor  involved  in  irri- 
gating his  field  is  the  removal  of  weeds  and  trash  which  oc- 
casionally lodge  in  the  control  ditches.  Occasionally  the  wa- 
ter must  be  turned  out  of  the  control  ditches  so  they  can  be 
plowed  to  break  the  crust  along  the  banks  and  loosen  the  bed 
to  increase  the  rate  of  percolation. 

Irrigation  does  not  interrupt  cultivation  of  fields  as  is  the 
case  where  fields  are  surface-irrigated.  Even  the  row  next 
to  the  control  ditch  can  be  cultivated  at  any  time  the  farmer 
chooses.  Farm  machinery  can  be  operated  in  the  fields  at 
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any  time,  even  though  tin-  water  table  is  standing  within  a 
few  inches  (if  tin-  giouud  surface.  Barnyard  manure  i-  used 
almost  exclusively  for  fertilizing  U-caiise  it  increases  tlie 
humus  in  the  soil  ami  act-  a-  a  hinder  to  keep  the  sandy  soil 
from  blowing  when  the  surface  is  dry. 

The  principal  crops  grown  on  the  l>encli  are.  in  order  of 
percentage  of  cropped  area,  potatoes,  alfalfa  and  clover  hay. 
small  grains,  sugar  l>eets.  and  Held  peas.  The  cropping  pro- 
gram is  closely  tied  to  the  livestock  industry,  in  which  many 
of  the  farmer-  are  eiiL'aL'ed :  and  large  nmnliers  of  range  cat- 
tle and  sheep  are  fattened  and  fed  during  the  fall  and  winter. 
Kgin  Bench  is  now  one  of  the  most  prosperous  farm  commnni- 
lie-  in  Idaho.  The  many  moilern  and  well-kept  farm  homes 
on  the  hench  furnish  ample  proof  of  pros|H-rity. 

The  proce-s  of  siihirrigation  on  Kgin  Hench  requires  rela- 
tively large  quantities  of  water  l)e<-ause  of  the  very  porous 
nature  of  the  underlying  formations  in  which  the  abnormally 
high  water  tahle  is  maintained.  The  formation  is  similar  to 
a  leaky  tuh  filled  with  sand.  Approximately  J'.'.in.iMMi  acre- 
feet  of  water  is  diverted  onto  the  hench  from  April  1  to  De- 
ceinher  1.  with  the  peak  diversion  by  all  six  canals  reaching 
l.l.'.H  -econd-feet  alnMit  June  1.  A  base  flow  of  about  l~u 
second-feet  i-  maintained  in  the  canals  (luring  the  winter 
months  of  December.  .January,  February,  and  March. 

Thus,  about  !."•  acre- feet  of  water  is  diverted  annually  for 
each  acre  of  cultivated  land  on  the  liench.-  Of  the  total  of 
4iiO.(HH>  acre- feet  diverted  annually,  about  11  percent  is  con- 
sumed by  crops  and  about  \~>  percent  returns  directly  to  the 
Henrys  Fork  River.  The  remainder  joins  the  large  under- 
ground flows  moving  we-tward  beneath  the  Snake  Plain 
which  are  contributed  by  seepage  from  the  Snake  River 
channel  and  by  streams  discharging  onto  the  plain  from  the 
mountains  on  its  northern  border,  and  which  rejoin  (lie  main 
-I  i  earn  in  large  part  abntit  1*<I  miles  downstream  in  the 
famous  Thousand  Springs  of  the  Snake  River  Canyon. 

The  addition  to  this  natural  underground  movement  con- 
tributed by  irrigation  of  the  Kgin  Hench.  however,  has  lieen 
rc-|><iiisihle  for  the  interesting  development  of  another  irri- 
gation project  on  the  Snake  River  Plain  around  Mud  Lake. 
a  natural  depression  in  the  lava  fields  about  •_'."«  mile- due  \\e-t 
of  the  bench. 

Prior  to  HHNI.  Mud  lake  was  an  intermittent  pond  that  im- 
pounded flood  water-  from  Camas(  'reek  in  the  spring  and  was 
often  reported  dry  in  the  late  summer,  Ground  water  stood 
at  more  thnn  10O  feet  below  the  lakehed.  Soon  after  sub- 
irrigation  was  practiced  widely  on  Kgin  Hench.  the  water 
table  rose  to  the  surface  in  the  Mud  Lake  area  ami  main- 
springs ap|H>ared  around  the  lake.  Geologist-  who  have 
-tmlie.l  the  area  have  attributed  this  rise  to  the  fact  that  the 
underground  outlets  south  of  the  lake  did  not  have  siillicient 
rapacity  to  carry  the  additional  water  arriving  from  Kgin 
liench. 

This  great  and  progressive  increase  in  the  visible  supply 
of  water  in  Mud  Lake  attracted  wide  attention  and  resulted 
in  the  promotion  and  development  of  several  irrigation 
tems.  Unfortunately,  the  rise  in  groundwater  levels  was 
accompanied  by  a  cycle  of  aUive-average  rainfall  and  MII  fa< -e 
inflow  to  the  lake.  An  might  tie  expected,  the  unusual  opti- 
mism on  the  |mrt  of  the  promoters  resulted  in  the  construc- 
tion of  canal  systems  to  cover  a  far  greater  acreage  than 
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could  IH>  dependably  watered  during  normal  climatic  con- 
ditions. 

After  the  .-urface  inflow  to  the  lake  practically  ceased  dur- 
inir  the  drought  of  the  liWu's.  ground-water  pumping  was  re- 
sorted to  in  order  to  supplement  the  water  supply  available 
from  the  lake.  Decreed  water  rights  and  fear  of  another 
drought  have  since  stabilized  the  irrigated  area  at  about 
30,000  acres.  About  one-fourth  of  the  water  supply  for  this 
acreage  is  now  drawn  directly  from  the  lake  and  the  remain- 
der is  putn|M>d  from  shallow  wells  around  the  north  shore  line 
with  lifts  ranging  from  1<»  to  -J.")  feet. 

A  casual  trip  over  Egin  Bench  and  aero—  the  de-ert  to 
Mud  Lake  will  not  reveal  the  above-described  unusual 
ground-water  conditions.  If  the  traveler  happens  to  stop 
and  visit  with  an  old-time  farmer  on  the  bench,  however,  the 
Conversation  will  soon  drift  to  water  and  before  long,  the 
story  of  the  "sub"  ami  its  effect  at  Mud  Lake  will  lie  told. 
A  tribute  is  due  those  pioneers  who  developed  the  bench  and 
mastered  the  vagaries  of  ground  water  in  the  porous  lava 
plain  and  put  it  to  work.  The  present  economical  use  of  the 
ground-water  resources  moving  beneath  Mud  Lake  is  due  to 
their  experimentation  and  perseverance.  Tun  Kxn 


Excavation  Work  Started  on  India's  Tuiigabhadra  Project 

According  to  a  report  from  the  consulate  general.  Madras. 
India,  dated  January  7,  1948,  the  Tungabhadra  Dam  project 
in  South  India  is  now  out  of  the  planning  stage.  Rapid  prog- 
re—  i-  being  made  in  the  excavation  of  the  dam  foundations. 
Illustrations  clipped  from  the  M  ml  nix  Information,  an  ofli- 
cial  publication  of  the  Government  of  Madras,  showed  an 
excavated  reach  of  the  Tungabhadra  canal,  the  Honorable 
Minister  of  Public  Works  inspecting  the  dam  site  and  dis- 
tributing sweet-  for  children  of  laborers  in  the  Tungabhadra 
area,  blasting  and  concrete  work,  and  thousands  of  lal>orers 
busily  engaged  in  ground  work. 

Nearly  f>,000  laborers  are  working  at  the  dam  site.  Ac- 
cording to  the  captions  of  several  illustrations,  many  of 
these  are  Burma  evacuees.  The  depth  of  necessary  excava- 
tion varies  from  17  to  7(1  feet.  Rock  spoil  from  the  exca- 
vations is  being  partly  carried  away  by  rail  to  be  u-ed  as 
railway  embankments.  Quarters  for  the  engineers,  clerks, 
and  laborers  engaged  have  been  erected. 

According  to  .!/;/*»/>  Ctnium  r<;-.  the  journal  of  the  My-otv 
Chamber  of  Commerce,  Bangalore.  Mysore  State,  the  whole 
project  will  cost  $60.000,000  and.  according  to  schedule,  will 
be  completed  in  1!».V».  The  dam  proper  will  cost  $-Jl,(HH  1,000, 
the  canal  system  $18,000,000  and  the  power  plant  and  ac- 
cessories another  $L'l.O<Mt.(XX>. 

The  project  i-  expected  to  irrigate  :',(M).00<)  acres  in  Madras 
Province  and  some  OOO.OOO  to  7<«>.<K)0  acres  in  Hydeiabad- 
Deccan.  Only  10  (H-irent  of  the  area  covered  by  the  entire 
project  i-  expected  to  lie  devoted  to  rice  and  vegetable  pro- 
duction. The  rest  will  lie  utilized  for  dry  crops  such  as  mil- 
let-.cotton,  and  peanut-. 

It  is  hoped  to  grow  loni:  -taple  cotton  in  this  area  to  replace 
cotton  presently  im|M>rte«l  from  Africa  to  supply  the  Indian 
textile  industry.  A  variety  of  such  staple  .niton  suited  to  this 
area  has  already  lx>cn  dcvclo|>cd  through  experimentation. 
The  black  cotton  soil  of  this  area  i-  expected  to  yield  14200 
pounds  jier  acre  under  controlled  irrigation. 
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WOLF  POINT 

— city  of  destiny 


by  DONELLA  M.  RUSH,  Clerk-Stenographer 


EDITOR'S  NOTE  :  This  article  has  been  written  to  ac- 
quaint the  different  regions  of  the  Bureau  of  Reclama- 
tion with  Wolf  Point,  Mont.,  former  field  headquarters 
for  the  Missouri-Souris  unit,  Montana  division.  A\Tolf 
Point  is  now  the  suboffice  reporting  to  the  Missouri- 
Souris'  present  headquarters  located  at  Minot,  N.  Dak. 


A  BOUT  A  MILE  AND  A  HALF  southwest  of  the  present  town  of 
**Woif  Point,  where  Wolf  Creek  joins  the  Missouri  River, 
stood  the  original  Assiniboine  Indian  village  of  about  3,000 
now  commonly  known  as  Oldtown.  The  village  was  located 
on  a  point  of  land,  now  eroded  away,  which  formed  a  con- 
venient landing  for  boats  coming  up  the  Missouri  River. 
This  became  an  important  stop  as  a  wood  station,  a  place 
where  the  hunters  and  trappers  stacked  the  hides  of  the 
countless  gray  wolves  they  killed,  so  numerous  they  attracted 
much  attention  through  successive  seasons.  One  winter 
these  hides  froze  before  they  could  be  loaded  to  the  trading 
posts  and  had  to  be  left  until  the  coining  of  spring.  This  pile 
was  so  high  it  became  a  landmark  for  miles  around  and  was 
known  as  "the  wolf  point." 

By  1884,  most  of  the  buffalo  had  been  killed  and  the  Indians 
had  established  homes  in  permanent  villages.  Farming  was 
in  its  initial  stage  and  most  of  the  work  was  done  by  the 
Indian  women. 

The  Presbyterian  Mission  Board  established  a  school  for 
the  Indians  in  1883,  teaching  them  to  read  and  write  in  their 
own  language  or  English,  and  instructing  them  regularly  in 


Bible  knowledge.  Up  until  this  time  the  Indians  wor- 
shipped the  sun  god  and  the  thunder  bird. 

Teaching  the  Indians  was  uphill  work.  However,  a  free 
lunch  was  served  at  noon,  and  as  it  was  a  period  of  hard  times 
for  the  tribe,  at  least  the  morning  attendance  at  the  school 
increased. 

Gradually,  through  the  children,  the  mission  and  teachers 
reached  the  parents,  instructing  them  also.  Redstone,  chief 
of  the  tribe,  was  a  kind  and  peaceful  man.  Although  he 
could  neither  read  nor  write,  he  encouraged  his  people  to 
respond  to  the  white  man's  teachings.  The  school  grew  and 
more  money  was  granted  for  new  buildings.  Dormitories 
were  built  and  the  children  lived  at  the  school,  each  family 
supplying  its  own  children  with  fuel,  food,  and  clothing. 
The  girls  were  taught  general  housework,  and  the  boys  cared 
for  the  dormitories,  schoolrooms,  and  stock.  In  1930,  as 
public  schools  were  established,  these  mission  buildings  were 
either  torn  down  or  moved  to  the  present  townsite  and  Indian 
schools  were  started  at  the  Agency  in  Poplar,  Mont.  Thei 
restless  Missouri  gradually  crept  closer  and  closer  to  Old- 
town  until  the  buildings  were  no  longer  safe. 

Pioneers  started  settling  in  1885.  Sherman  T.  Cogswell 
established  the  first  trading  post  in  Oldtown.  He  was  joined 
in  1889  by  his  sister  Alma,  who  became  the  first  white  woman 
settler.  Miss  Cogswell,  today,  is  living  in  California  at  the 
age  of  90. 

Although  the  Assiniboine  Indians  were  a  friendly  peace- 
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loving  tribe,  the  settlers  could  not  easily  forget  the  graves 
across  the  Great  Plain-  of  immigrant-  who  had  come  to  their 
deatli  at  the  hands  of  hostile  Indians.  Not  many  years  past 
the  Custer  Massacre  had  taken  place.  At  Fort  Keogh,  ap- 
proximately ±.'4  miles  south,  the  Second  Infantry  fought  the 
Sioux  and  Cheyennes  through  the  winter  of  1876-77.  The 
lians  in  northern  Idaho  were  at  war.  so  a  heavy 
stockade  was  hnilt  around  the  trading  |>ost.  It  is  no  wonder 
that  women  and  children  shivered  with  fright  when  curious 
Indian-  would  jx-er  through  cabin  windows. 

The  coining  of  the  railroad  was  a  great  event  for  the  home- 
steaders. Tli-  lit  -t  t  rack  was  laid  in  July  1887,  and  a  heavier. 
more  permanent  line  was  built  in  1888.  The  railroad  was 
built  about  a  mile  north  of  Oldtown  and  boasted  of  a  box- 
car  depot  and  a  few  log  houses.  The  present  town  soon  de- 
veloped on  this  more  favorable  location. 

With  the  coining  of  the  railroad,  large  rattle  ranches  began 
to  develop  around  Wolf  Point.  One  of  the  larger  was  the 
N-Bar-N  Ranch,  located  south  and  west  of  Wolf  Point.  The 
range  land  for  the  N-Bar-N  extended  from  the  Canadian 
bordertothe  Velluw-ioiie  River,  a  di  stance  of  about  180  miles. 
In  1908,  the  company  owning!  lie  X-Bar-N  Ranch  constructed 
ditches,  still  in  evidence,  for  irrigation  purposes.  Centrifu- 
gal pumps  of  the  old,  inefficient  type,  extremely  large  and 
cumbersome  to  handle,  were  shipped  in,  and  Diesel  motors 
were  purchased  to  power  the  pumps.  Old-timers  enjoy  tell- 
ing of  the  first  irrigation  effort.  As  the  story  goes,  the  mo- 
tors were  start ed  and  water  flowed  into  the  canals.  Soon 
they  were  filled,  and  the  pump-  continued  to  labor.  Sud- 
denly there  was  too  much  water  for  the  canal  to  carry.  It 
came  back,  washing  the  engine  and  pump  into  the  river. 
This  ended  the  irrigation  efforts  at  that  time. 

From  l!M-2  to  1914,  Wolf  Point  was  a  boom  town.  Two 
bank-,  three  grain  elevators,  four  lumber  yards,  an  electric 


light  plant  and  a  flour  mill  were  built.  A  newspaper  was 
e-ial>li-!ied.  In  1914,  the  Fort  Peck  Reservation  land  draw- 
ing was  helil  and  by  I'.'lT  the  re-ervation  was  "settled  up." 

In  1914,  all  the  principal  business  buildings  on  the  north 
side  of  Main  Street  burned  and  it  was  with  difficulty  that 
the  frame  buildings  on  the  south  side  were  saved.  A  few 
days  after  the  fire,  one  of  the  businessmen  whose  building  was 
destroyed  erected  a  shack  with  the  sign  "Slightly  disfigured 
but  still  in  the  ring."  In  that  spirit  the  businessmen  rebuilt 
larger  buildings  with  fireproof  walls. 

In  1915,  Wolf  Point  was  incorporated  and  the  first  town 
election  held. 

The  second  Wolf  Point  boom  started  in  1917.  The  prairie 
clouds  were  generous,  giving  the  grain  sufficient  moisture, 
and  yields  were  heavy. 

In  1919,  Roosevelt  County  was  created.  Through  the  per- 
severance of  Wolf  Point  people  their  town  was  selected  as 
county  seat.  There  have  been  several  battles  over  this  issue 
since  then,  but  Wolf  Point  has  managed  to  retain  its  status. 
In  1940,  a  new  two-story  courthouse  was  built,  in  which  the 
Bureau  of  Reclamation  has  its  offices  which  take  up  almost 
the  entire  court  house  basement. 

Present-day  Wolf  Point  boasts  of  beautiful  residential 
districts  with  paved  streets,  modern  stores,  and  two  airports; 
$50,000  is  being  spent  for  improvements  on  the  town's  large-i . 
117-room  hotel.  An  $80,000  laundry  is  being  constructed. 
A  teni|H>rary  30-bed  hospital  is  being  redesigned  from  Gov- 
ernment baracks  at  a  cost  of  $50,000  and  the  finest  equipment 
available  has  been  purchased,  while  plans  are  being  made 
for  construction  of  a  $150,000  fireproof  hospital  building. 
A  $450,000  public  school  has  been  proposed. 

A.  V.  Appelgren,  now  one  of  the  directors  of  the  Missouri- 
Souris  Projects  Association,  was  one  of  the  first  farmers  to 
experiment  with  irrigation.  In  1920  he  purchased  one  of 
the  old  6-inch  pumps  used  by  the  N-Bar-N  Ranch,  and  a 
10-horsepower  engine.  This  made  a  nice  irrigation  set-up 
for  strawberries  and  a  garden.  The  garden  was  so  success- 
ful that  an  attempt  was  made  to  irrigate  alfalfa.  Because 
of  an  insufficient  water  supply,  another  6-inch  pump  was 
purchased  and  a  tractor  was  used  for  jx»wer.  This  >ecmcd 
iileal  until  the  June  raise  occurred.  A  tremendous  How  of 
water  came  down  the  river,  washing  the  river  bank  away, 
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fantastic  i        French  engineers  ana  officials  no  longer  Scoff  at  (Justin.  -Jai/or/tm  's  theory  as  work  goes  forward 
to  provide  new  homes  for   1 ,500,000  people  in  the  oases  of  the    llortn  -^rfrican  aeSert 


One  of  the  largest  and  least  known  new  irrigation  projects 
is  that  of  the  French  Colonial  Ministry  to  bring  artesian 
water  to  extensive  tracts  of  wasteland  in  the  Sahara  Desert 
of  North  Africa.  They  plan  to  create  1,500  new  oases  in 
the  midst  of  barren,  burning  sands;  to  extend  the  irrigated 
areas  of  present  oases  and  to  populate  the  desert  with  an 
additional  1,500,000  inhabitants. 

Preliminary  work  has  been  started  in  the  Moab  Valley, 
where  200  new  oases  have  been  laid  out  on  a  strip  of  land  200 
miles  long  and  5  miles  wide.  A  new  town  has  been  built  at 
El  Fayan,  where  selected  natives  are  being  trained  to  super- 
vise and  instruct  the  coming  inhabitants  in  the  art  of  irri- 
gated farming,  and  in  organized  peaceful  cooperative  effort. 
This  will  be  something  new  to  the  restless  desert  tribes. 
They  have  followed  ancient  patterns  of  existence  from  before 
the  days  of  Abraham  and  Moses  ;  their  customs  have  involved 
bloody  tribal  feuds;  raids  upon  their  neighbors  herds  of 
goats  and  sheep,  camels,  and  horses  ;  the  strong  took  from  the 
weak  by  force,  and  peaceful  possession  of  land  and  home  de- 


pended  upon  the  favor  and  protection  of  some  powerful 
desert  sheik. 

Each  new  oasis  will  have  a  village.  They  will  all  be  alike 
and  will  provide,  to  begin  with,  for  200  families,  or  about 
1,000  inhabitants.  There  will  be  a  central  square  which  will 
contain  the  artesian  well  or  wells,  with  the  pumping  plant 
and  distribution  system.  A  mosque,  a  market,  an  assembly 
hall,  and  a  public  school,  as  well  as  a  restaurant  and  a  lodge 
will  care  for  the  community  life.  An  administration  build- 
ing, equipped  with  post  office,  telegraph,  telephone,  and  radio 
facilities  will  house  the  Government  officials.  The  villagers 
will  live  in  prefabricated  houses,  set  up  along  wide  streets. 
Each  family  is  to  receive  1  hectare,  or  2%  acres,  of  irrigated 
land,  upon  which  the  Government  will  plant  120  date  palms 
of  chosen  varieties.  While  the  trees  are  maturing,  which 
takes  a  number  of  years,  other  crops  will  be  sown  between 
the  rows.  The  dates  are  to  become  the  money  crop  and  be 
exported.  Good  roads  for  automobile  traffic  will  connect 
the  strings  of  oases  and  give  access  and  outlet.  Railways 
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have  been  surveyed  to  central  points,  and  shops  and  indus- 
trial establishments  will  follow.  Where  tin-  artc-ian  \\atei- 
do  not  reach  the  surface  tlu-y  expect  to  put  in  jxiwer  plants 
to  generate  electricity  for  o|H.'rat  ing  deep  well  puiii] 

Tin-  Fn-iu-h.  who  know  the  character  of  the  natives,  will 
not  make  outright  grants  of  land-  <>r  dwellings  to  them. 
These  will  U-  leased,  with  the  understanding  tliat  failure  t<> 
cultivate  or  maintain  a  plot  or  home  will  cause  the  holder 
to  forfeit  his  lea.se.  As  all  transfers  require  (iovcrnment 
sanction.  -chcmcrs.  who  might  accumulate  more  than  their 
share  of  pn»|jerty,  are  barred. 

Like  many  other  big  and  useful  projects,  the  plan  to  irri- 
gate the  Sahara  I>c-ert.  and  it-  inception  in  the  face  of  great 
obstacles,  was  due  to  the  knowledge,  foresight  and  tireless 
jiersi-tence  of  a  single  individual,  .In-tin  Savornin. 

He  was  a  professor  of  geology,  who  lived  ami  taught  in 
the  city  of  AL'icr-,  in  the  French  African  Province  of  the 
sauie.  name.  Hi-  -|-r. -iali y  \\ a.-  t lie  geology  of  the  great  Atlas 
range  of  mountains,  which  separates  the  Sahara  Desert  from 
the  Mediterranean  Sea,  and  his  particular  hobby  was  prov- 
ing the  hy|)othe.-i-  that  the  Sahara  Desert  wa>  underlain  in 
many  regions  with  water  that  could  be  made  available  for 
irrigation.  He  concluded  that  a  great  part  of  the  Sahara 
was  covered  at  one  geological  period  by  an  ii ense  fresh- 
water lake,  or  chain  of  lakes,  similar  to  the  (Jreat  Likes  of 
North  America:  that  thc-c  lake-  with  their -bores  and  hed- 
dricd  out  and  were  later  covered  up  by  eruptive  and  other 
formation.-  which  now  form  the  Moor  of  the  desert  ba-in. 
and  that  they  were  -utlicieiitly  |x>rous  in  texture  to  hold 
water  which  might  IK-  tapped  for  irrigation. 

To  prove  hi-  theory.  Savornin  s|x'iit  years  in  making  geo- 
logical examinations  of  the  rivers  and  water  courses  which 
Mow  from  the  -now-covered  Alia-  Mountains  south  into  the 
de-.-rt.  \\here  their  waters  di-ap|«-ar  under  the  sands  of  their 
dry  Ix-d-.  Taking  careful  measurement-,  he  came  to  the 
iu-ion — 

•  that    there   was  a   waici  hearing   formation   under 
much  of  the  desert  surface,  altoiit  C.IHI  feet  thick: 

•  that  (hi-  -I  rat  inn  held  (he  underflow  from  the  Alia- 
Water-hed  : 

•  that   water  holding  bed-  extended  south  to  the  Su- 
dan, and  easterly  to  F.">  pi. dipping  gently  Inward  the  Lybian 
Dnert :  and 

•  that  they  would  U-  found  there  at  a  depth  of  4,000 

He  claimed — 

•  that    iiii|NM-\iou-   layer-  Mow  and   aliove  the   water 
carrier  pievenled  ab-orplion  and  evaporation,  and  that  there 
Was  no  poxMhlc  outlet  or  break  which  might  drain  it. 

I  I      ,il-«>  predicted — 

•  the  existence  of  many  roll-  and  anticline-  that  would 
briny  VBtarddM enough  to  the  desert  surface  ("yield  Mowing 

in  well-,  and  finally 

•  that  lovs  through  lapping  on  a  large  scale  would  not 
diminish  the  available  water  -upply.  u-  the  latter  would  !*• 
annually  replaced  hy  the  underflow  nuiiini:  from  the  Alla- 

mtaina. 

Sarornin  was  ridiculeil  and  contradicted  by  other  gcolo- 
gbts  and  engineers.  They  railed  him  an  impractical 
dreamer.  Government  official*  ami  prnaie  •  ipiial  n-fii-cd 
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to  aid  him  in  his  work.  His  copiou-  report-  ami  map-  were 
pigeon-holed  and  forgotten.  Year-  pa—  ed. 

But  when  in  recent  limes  recurrent  droughts  in  northern 
Africa  l>egan  to  dry  up  many  <>f  the  ancient  desert  wells  and 
000e0,  •  (impelling  large  numl>ers  of  natives  to  abandon  their 
ancestral  homes,  ami  crowd  into  the  populous  coastal  plains 
of  Tunis  and  Algiers.  French  colonial  officials  remembered 
Savornin's  theory.  They  dug  out  his  old  report-  and  called 
him  into  consultation. 

About  I'.i.'Sl.  two  hydrographic  expeditions  were  sent  into 
I  he  desert  to  prove  Savoruin's  conclusion-.  They  were  fail- 
ure-. They  did  not  drill  deep  enough. 

Finally,  in  1!>:!7.  a  third  attempt  was  made  bv  the  colonial 
government  near  the  town  of  (iliardaia  with  letter  equip- 
ment. Tlii-  time  the  deep  well  drills  lapped  what  appeai> 
to  lie  an  inexhaustible  supply  of  fresh  water  at  a  depth  of 
1,500  feet.  Subsequent  drilling  in  other  places  not  onlv 
proved  the  existence  of  Profes-or  Savornin's  underground 
reservoir,  but  delineated  its  va-t  extent.  It  was  found  to 
exceed  in  area  all  of  France. 

The  government  granted  preliminary  funds,  and  work 
was  begun.  They  estimated  10  year-  nece--ary  to  finish  the 
project,  but  war  intervened,  and  everything  stood  still  until 
recently.  Now  they  are  going  ahead  as  fast  as  they  can  get 
the  necessary  supplies  and  equipment. 

Justin  Savornin  has  seen  his  theory  vindicated  and  his 
dream  materiali/.ed.  France  will  not  forget  him.  THE  END 


Tliix  urtirli   In  hnxiil  iijHiii  ii  ri  fiort  fniiitnl  mi  />age  9  of 
an  inili  /><  inli  nt  Sn-ixx  ii-tikh/.  fnih/l.-i/n  i/  In  Zu  r!r/<  .  .SV/'- 
l,n«L  in   <;,,IIKIII  /uiii/ii'i'li  .  /a!  >'/'///  .1.  (,'..  nil  I,,  I  Die  Welt- 
woche.   of   Ortoh,  r  ,.'/.    H>.'f7.      It   it    nii*i</t,<  >/.   hut    in!l'i,il«l 
M.    ('.    I>i<      W<  Itirnrlii  .       Thi'    orii/ilitil    liilx    hi;  n    xlim  tiinil. 

1.  inn!  iiniilijii'd  by  th<  nutliur.  .1.  /:'.  /'face. 


.  \IMII  rii  K.nwiN  I 'LACK  is  a  cniisiililii);  iniiiinu  ennim-er  wlm  lives 
in  Itiiiililer  Cily.  Ni  x  .  hut  s|M'li<ls  most  of  his  lime  »|iei:iliiiu  iniiirs  ill 
Mexico  .MM!  Central  America.  He  \v:is  (Mini  in  H:iiiilnii«.  (ierinan> .  of 
American  (HireiUs  who  were  residing  ahroail  for  hiisines-  IIM-.IM-  He 
ni-ei\eil  11  hirce  pa iM  of  hi-  eilneation  in  Cermiin.v  iiml  S.\  ii/.erlaml. 
bill  ur:nlii:itei|  frcim  the  Mn— iiehusetls  Insi itnte  of  Tn'tilKiloKy  In  I'.NCl 
in  e|v||  elicine.Tini:.  II-  elilereil  the  I  l.\i||  oi;i  M|  ill  I.-  l>i\ision  of  the 
Tnited  Stales  CeoloKieal  Survey  in  l!Hi:;.  MS  i-ncineeriim  iiiil.  ":i- 
tnin»ferre<l  to  the  newly  forninl  Kii-lainatioii  Serviei-.  Mini  put  on  the 
stuff  i if  Cyril*  C  I!:ilih  us  a-slslniil  engineer  In  the  Milk  River  |>- 
of  Moiii.-iini.  In  T.NNi  he  re-iuneil  to  lake  chnrKe  of  a  mine  Ins  f.-illii-r 
owmil  in  Mexliii.  Here  he  foumleil  the  4MiKineerin»!  flrm  of  I'l. 
Klton  In  the  elty  of  Onvaeii.  o|H-rntliiK  mines  for  absentee  ou 

SelliiiK  out  In  I!H  t.  Mr.  I'lnce  took  over  the  innimitr lit  of  the  O.ixae.-i 

xljtle  |iro_|e<  i  i,.  «ii|i|ily  (liiMiea  Cily  with  jxiliihle  water  nn<)  a  i-oin|ileli- 
ilnilniiKe  system  Driven  out  by  ihe  rctoltition  In  I'.H  t  he  Joineil  the 
Amerli'iin  Army  forces  invnillnu  the  |«>rt  of  Verneru/..  where  he  «M- 

employeil    a-,    minitjiry    i-iiKii r    MII<|    chief   miniliir.v    llis|H-<-lor    iinili-r 

il  i.. .1^.1-  until  ihe  troops  left.  From  I'-Hii  to  I'.l.'ll  he  main 
lalmil  mi  oltlci-  in  l.o.  Ancelc.  :i-  lon-ullliiK  engineer.  Mini  from  Ihc'ii 
on  he  IIMS  ojnTMiiMl  iiml  i-xnniiiie.l  mines  from  Alaska  to  Cenlrnl 
Anieriea  Unrliik'  the  wnr  lie  \vns  employed  by  the  I'nited  Slnti-x 
Interior  l>e|NirltiiiMil.  llnretin  of  .Mines,  ami  later  as  shift  su|ierinlend- 

wit  nt  the  mmiKimcse  on-  ineinllurKlcnl  plant  in  II lei-son.  Ncv     When 

this  WHS  termlniiteil  he  went  l.a,  K  to  his  mines  in  the  ltepubll<-  of 
Mexl...  .Mr  I'la.e  IH  married  to  Ituenaventura  Aispuro  of  Tamimilii. 
Durango,  Mi-\|.-n  Hi-  i-  n  niemlMT  of  the  Amerlean  Institute  of  Mining 
and  Metallurgy,  of  the  Mexican  (leoiogii  at  S'M-iety  anil  otliei- 

Tllf     Hi  i  I  \M  MtoN     I  K\ 


SHOTCRETE 

Canal  Linings 


by  THOMAS  L.  STEELE 

Engineer,  Branch  of  Operation  and  Maintenance, 
Region  III,  Boulder  City,  Nev. 

Call  it  pneumatically  applied  mortar,  shotcrete  or 
guiiite,  when  it  comes  to  canal  linings,  the  Maricopa 
program  presents  an  interesting  study  in  efficient 
and  economical  operations. 

DURING  THE  PAST  SEVERAL  YEARS  the  Maricopa  County 
municipal  water  conservation  district  has  faced  a  problem 
common  to  all  other  irrigated  areas  in  central  Arizona — not 
enough  water.  The  district  irrigates  its  35,000  acres  of  land 
with  surface  water  from  Lake  Pleasant  on  the  Agua  Fria 
River  and  also  pumps  from  underground  storage.  Low  run- 
off into  the  reservoir,  together  with  excess  pumping,  led  to  a 
serious  water  shortage  that  shows  little  sign  of  easing  up 
soon.  As  a  result  of  this  situation  the  district  undertook  a 
program  of  lining  about  15  miles  of  canals  and  laterals  to 
conserve  all  the  water  that  would  be  available. 

The  Maricopa  County  municipal  water  conservation  dis- 
trict is  located  some  25  miles  northwest  of  Phoenix.  Its 
headquarters  are  at  Beardsley  on  its  northern  boundary.  To 
the  district's  southeast  is  the  Salt  River  project  which  is 
the  Bureau  of  Reclamation's  oldest  development  in  the  South- 
west. To  the  soutli  is  the  Roosevelt  irrigation  district. 

District  forces  started  work  in  the  spring  of  last  year, 
under  the  field  supervision  of  H.  S.  Rayiijond,  district  engi- 
neer, and  completed  the  job  in  the  fall.  W.  W.  Lane,  the 
district's  chief  engineer,  directed  the  program.  About  half 
of  the  lining  was  done  on  laterals  that  had  been  in  use  for 
several  years,  and  the  other  half  was  on  new  construction. 
The  old  laterals  had  to  be  cleaned  and  reshaped  before  placing 
the  lining. 

Cleaning  and  shaping  was  accomplished  by  using  a  pull 
grader  and  a  bulldozer  or  by  a  blade  ditcher  specially  de- 
signed and  built  on  the  project.  The  blade  ditcher  consists 
of  an  8-foot  grader  blade  attached  to  each  side  of  a  crawler 
tractor.  By  running  the  tractor  down  the  canal  bank  the 

(Continued  on  page  198) 


Right:  Placing  1-inch  shot- 
Crete  lining.  Nozzlenian 
helper  has  hood  end  of 
spade  with  which  reinforc- 
ing can  be  raised  to  approxi- 
mate center  of  lining.  til 
photos  on  this  page  by  Harry 
W.  Myers,  Region  III. 
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Top  photo  shows  blade  ditcher  designed  and 
built  by  project  forces.  An  8-foot  blade  is 
attached  to  side  of  crawler  tractor.  Center: 
Placing  2-inch  header  board  on  each  side  of 
canal.  Thickening  each  edge  of  lining  to  2 
inches  gives  strength  to  weak  points.  Bot- 
tom photo  shows  equipment,  including  water 
truck  used  for  wetting  ditch  ahead  of  shot- 
crele  placement. 
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by  DON  CAMPBELL 

Regional  Power  Manager 
Region  I,  Boise,  Idaho 


A  SUBSIDIARY  AND  BEfoMiAKv   PRODUCT  of  reclamation, 
hydroelectric   power,  sometime-   referred   to   as  the 
"partner  of  irrigation,"'  has  achieved  a  position  of 
eminence  in  the  fn.-t  grow  ing  North  west  section  of  the  Nation. 

In  this  region,  150  electric  generating  stations  are  tied 
together  by  more  than  1,G(K)  miles  of  electrical  transmission 
lines  to  meet  ever  expanding  demands  for  power  for  indus- 
tries, home*,  farms,  »nd  irrigation  pumping. 

The  interconnected  system  is  known  as  a  "power  pool." 
In  simple  word*,  a  power  pool  is  a  reservoir  of  power-pro- 
ducing facilities  O|M- ruled  on  a  cooperative  Im-is  in  much  the 
Mine  manner  as  a  group  of  fanner-  might  o|>crate  a  collec- 
tion of  fun,  for  the  purpose  of  obtaining  maximum  output 
or  <rop  yield. 

The  Northwe*t  |HHI|  is  one  of  the  largest  in  the  country. 

At  the  rtart  of  World  War  II.  it  U-ciune  apparent  in  the 
Paciti'-  Noithwest  that,  in  order  io  a«  lne\e  maximum  results 
in  bringing  the  war  to  an  enrly  conclusion,  all  electrical  rc- 
•OUJTM  would  have  to  In-  "jMioled"  to  meet  t  lie  |MIW  er  demands 
for  priMlnrtion  of  aliiminiini,  lumU-r.  airplane-,  for  ship  con 
•tnirtion,  atomic  energy  research  and  resulting  production. 
ami  for  normal  load*  in  the  area.  The  (iovernment.  ncting 
tliroiigh  the  War  Production  Hoard,  on  May  1.  I '.»»•_'.  i-*ued 
what  was  known  an  (ieneral  Limitation  Older  No.  \,  :•!. 
which  requiml  lire  integration  of  the  o|N-i:ition  of  intercon- 
:cml  nyrtem*.  Even  prior  to  the  issuance  of  this 
order, •otnr  work  had  been  done  toward  (hut  goal. 

Ana  moth,  ill  of  the  major  interconnected  electric  utilities 


in  the  States  of  Washington,  Oregon,  Idaho,  western  Mon- 
tana, and  northern  Utah,  some  12  in  number,  were  tied  to- 
gether electrically.  The  area  served  by  the  Northwest  power 
pool  comprises  approximately  450,000  square  miles,  or 
roughly  !.">  percent  of  the  total  area  of  the  continental  United 
State-. 

The  present  total  capacity  of  the  utilities  making  up  the 
pool  is  approximately  3,725,000  kilowatts,  about  one-half  of 
which  is  represented  by  the  Federal  plants  at  (Grand  Coulee 
and  Itonneville  Dams,  and  five  smaller  plants  of  the  Bureau 
of  Reclamation.  The  maximum  instantaneous  load  carried 
to  date  by  the  pool  was  3,495,000  kilowatts,  which  occurred 
at  5 :30  p.  in..  Pacific  standard  time,  on  December  10,  1!M7. 

This  huge  load  exceeded  the  maximum  carried  during  the 
war,  the  area  load  having  increased  almost  continuously  since 
the  IKK)!  was  placed  in  operation,  with  the  exception  of  a 
short  period  following  V.I  day. 

During  the  month  of  March  1948,  the  pool  generation 
amounted  to  1,898,688,000  kilowatt-hour-,  alnmt  52^  \»-r 
•  ent  of  which  was  produced  in  the  two  (Government  plants 
at  Bonneville  ami  (Grand  Coulee.  This  output  is  slightly 
under  l<>  percent  of  the  total  output  of  all  generating  plants 
ill  the  Tinted  St:ilef  —  L'li.T.ss.iHMi.lKK)  kilowatt  hour-. 

The  fact  that  the  area  served  lie-  in  two  time  /one-.  l':n  itic 
nnd  Mountain,  ha-  hecn  u-ed  to  advantage  in  serving  loads. 
Peak  load-  occur  an  hour  earlier  in  the  ea-lcrn  section  of  tin- 
pool  area  and  cncri:>  can  How  from  we-l  to  east  to  help  meet 
t hi-  demand.  An  hour  later  when  the  daily  peak  occurs  in 
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the  western  part  of  the  area,  the  flow  of  energy  is  reversed 
and  resources  otherwise  unused  are  made  available  in  the 
eastern  section  to  help  carry  coastal  loads. 

It  was  necessary  to  provide  temporary  interconnections  for 
the  purpose  of  making  the  combined  output  of  all  integrated 
plants  available  to  serve  loads.  This  made  it  possible,  for 
example,  to  use  surplus  capacity  available  in  Utah  to  serve 
new  defense  loads  in  the  Seattle,  Wash.,  area.  In  order  to 
make  the  power  pool  function  properly,  it  was  necessary  for 
each  of  the  interconnected  utilities  to  have  contractual  ar- 
rangements with  other  utilities  which  needed  the  surplus 
capacity. 

The  plan  worked  so  well  that  it  has  been  continued  by 
mutual  consent.  It  now  saves  large  quantities  of  coal,  oil, 
and  water  in  the  day-to-day  operations  of  power  producers. 

The  pool  is  operated  by  a  small  group  of  operating  engi- 
neers, generally  not  to  exceed  two  from  each  utility.  These 
engineers  have  adopted  a  set  of  rules  and  regulations  which 
are  rather  remarkable  insofar  as  simplicity  and  number  are 
concerned.  Shortly  after  the  first  of  each  calendar  year,  the 
engineers  meet  and  submit  their  estimates  of  the  amount  of 
load  that  their  respective  systems  will  be  called  upon  to 
deliver  during  the  coming  year.  Likewise,  the  load-carry- 
ing capability  of  the  individual  systems  is  estimated  for  the 
same  period. 

Those  readers  who  are  familiar  with  irrigation  will  recog- 
nize the  term  "critical  water  year."  This  term  is  also  used  in 
preparing  the  estimates  of  load-carrying  capability  since  it 
is  the  only  assured  water  supply  that  may  be  expected.  On 
the  basis  of  a  critical  water  supply,  the  draft  of  water  from 
reservoirs  is  scheduled  so  as  to  obtain  as  much  hydro  power 
as  possible.  Knowing  this  figure,  the  difference  between  the 
amount  of  load  to  be  served  and  the  amount  of  hydro  genera- 
tion expected,  it  is  easy  to  see  how  much  additional  genera- 
tion is  required  from  other  sources,  principally  steam.  Dur- 
ing the  last  few  years,  it  has  been  necessary  to  further  sub- 
divide the  steam  requirements  into  two  parts,  that  obtained 
from  oil-fired  plants  and  that  from  coal-burning  plants. 
Estimates  of  the  amount  of  oil  available  for  power  produc- 


tion are  obtained  and  then  the  balance  must  be  furnished 
from  coal-burning  facilities. 

The  pool  operators  also  make  allowances  for  water  condi- 
tions which  are  better  than  "critical"  in  case  that  early  guesses 
are  too  pessimistic,  and  in  so  doing  are  in  a  position  to  shift 
to  a  type  of  operation  that  will  get  the  greatest  output  from 
the  water  available.  The  schedules  which  are  prepared  pro- 
vide for  the  discontinuance  of  fuel-fired  facilities  in  the  re- 
verse order  of  their  efficiency,  that  is,  the  more  costly  plants 
are  shut  down  first. 

Another  feature  of  the  pool's  operation  which  is  of  major 
importance  is  the  "scheduling  of  maintenance  outages." 
Electrical  equipment,  dams,  penstocks,  and  other  items  re- 
quire periodic  maintenance  work  just  as  do  automobiles  if 
reliable  service  is  to  be  expected  from  them.  Normally,  a 
utility  does  this  type  of  work  during  seasonal  periods  of 
light  load.  It  is  obvious  that  if  all  utilities  followed  this 
procedure,  it  would  be  impossible  to  serve  the  load.  There- 
fore, each  pool  operator  submits  a  list  of  the  work  to  be  done, 
the  tinle  required,  and  the  amount  of  the  reduction  in  output 
involved  for  his  particular  system.  The  equipment  outages 
are  then  scheduled  and  adjusted  so  that  their  effect  on  the 
load-carrying  ability  of  the  pool  is  a  minimum.  Through 
this  type  of  advance  planning,  it  is  possible  that  the  pool 
enters  its  maximum  seasonal  load  period  with  all  generators 
operating  and  in  the  best  possible  mechanical  condition. 

Through  the  efforts  of  "pool"  operation,  a  more  reliable 
service  has  been  available  to  consumers  in  the  entire  North- 
west, the  use  of  critical  materials,  such  as  fuel,  has  been  cur- 
tailed, and  the  construction  of  smaller,  less  efficient  generator 
installations  has  been  eliminated. 

The  operation  has  successfully  avoided  a  "brownout"  in  the 
Northwest,  such  as  was  recently  experienced  in  the  South- 
west, where  lack  of  water  seriously  interfered  with  normal 
life  of  the  area.  Drastic  curtailment  of  load  has  been 


Lower  left:  Grand  Coulee's  control  boards  play  leading  role  in 
Northwest  power  output.  Directly  below:  Interior  shot  of  Coulee 
power  plant,  showing  governor  gallery.  Directly  under  the  clock 
(left)  is  generator  control  board. 
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•voided  in  the  North\v.--t  a-  have  minor  inconvenience-  such 

•8  low  volrage.  -low  electrically  o|>erated  clock-,  etc.     With 

average  water  conditions  in  the  next  few  years  and  with  new 

installation-  of  generation  being  brought    in  a>  scheduled, 

normal  load  growth  -hoiild  IK-  taken  care  of.     In  the  la-t  ii 

would  have  lieen  iiujtossible  to  accomplish  the 

its  without  the  |HH>!  t\|>e  of  o|>eration. 

In  the  Pacific  N'orthwe-t  »»7.i  <m.<KHi  kilowatt-houi-s  were 
u-«-d  in  the  pKhlin  lion  of  aluminum  in  January  I'.'l.'..  the 
|>eak  of  wartime  priKluction.  By  April  of  li'47  peacetime 
pnMliiction  of  alum iinim  had  reached  a  In  el  of  I-J'.I.OOO.OOO 
kilowatt-hours  in  the  region.  Other  new  industries  have 
rU-il  more  than  the  difference  U-tween  wartime  and 
IH-.I,  i-tiine  production  levels. 

Another  im|n>rtant  new  load  is  on  the  hori/.on  insofar  as 

the  North we-t  i>  concerned,  that  of  ci nercial  ])ho-phate 

fertilizer  production  needi-tl  to  rehabilitate  depleted  and 
worn-out  .-oil-  in  the  Nation.  The  only  way  in  which  this 
new  load.  e>timated  at  i:54.»MH>  kilowatts  in  1!>.">.">,  can  be 
served  is  by  the  pooled  ty|K'  of  o|H>ration  descrilH-d.  as  it  i- 
|M-VOIII|  the  capacity  of  any  one  system  to  serve.  TIIK  Kxn 


<  UTFOM  »  U..M  -/.\   nn;  oii'.v  WORLD"—  Newt  .,„<! 

.    h:*i»,'i<ilh/    'Itound   About    <'<>itrul    \]'nxfiii,t/ti>n 
(i  i  -nt  \»r(fitrt>xt. 


In  NovemU-r  l^'.'T  jn-t  ."•!  yeai-s  ago.  the  Scientific  Ameri- 
can said.  "America  lead-  the  world  with  a  total  installation 
of  over  7'I(HK)  hor-e|H>wer  of  electric  energy.  Swit/erland 
«ith  ::-_'.INHI.  Fnince  18,000,  (Jermany  !7.iMM)an<l  (ireat 
Britain  -I.IHK)."  S-venty  thousand  horse]Miwer  for  the 
l"nite«|  State-  !  Now  we  have  one  dam  close  to  us  capable  of 
producing  .".INI  time-  that  amount  and  the  time  is  not  so  far 
di-lant  when  the  main  Columbia  will  IK-  producing  1..MM) 
time-i  a.»  much  a-  wr  uen-  in  1^!»7  over  the  entire  I'nited 

In  Chi'  '_•  \\"orhl  Fair  days  electric  lights  were  brcom- 
IIIL'  ijinic  the  thing  in  the  cities.  In  the  Chicago  World  Kail  . 
too.  was  that  Kerri.-  Wheel  47.*>  feet  high,  another  gigantic 
pn-ce  of  machinery,  the  re-ult  of  man'-  imagination  and 
iiiiremiity. 

M  ommuiiity  -till  ha-  n-  "mmancer"  with  imagi- 

nary nl.-:i-  w  Inch  he  tell-  for  fact-.  The  old  home  (-.immunity 
had  one  m.|  the  Uiy-  loaded  up  one  for  him  alMiut  the  Ferri- 
Wh.-,-l.  The\  told  him  the  Fein-  Wheel  \\oidd  IK-  taken 
down  and  taken  t  i  Full-  to  U-  u-4-d  a-  a  giant  water 

wheel  for  the  de\clopiiient  of  electritily.  That  gave  him 
a  new  one  in  i  LI  In  i  i.lT  a-  i  I 


\\  «t,  < 

•In- baby'-  naine.":i-ke.|  the  mini-ler -oftly. 
Tin-  Miiing  father  xmiled  proudly  as  h.-  hoi-ted  the  little 
fellow  upon  In-  arm. 

\Villinm  K.iU'i-t  MoniiTomery  Fiidey." 

I'p    -h»i«    the    mini  ,-    I,,-    turned    to    hi- 

nit : 
•re  water,  pi- 

l,  \    IVTJOl  /.'V  I/. 


SAVING  a  SEGMENT 

by  Dr.  JESSE  D.  JEN.MNGS 
Arrheologist,  Region  Two,  National  Park  Service 

About  80  percent  of  the  clues  to  North  America's  buried 
history  is  found  on  the  hanks  and  ill  the  Hood  plains  of  our 
watercour-e-. 

Therefore,  each  dam  or  reservoir  constructed  for  irriga- 
tion, flood  control,  navigation,  or  power  automatically  im- 
perils scientific  informal  ion  aliont  the  historic  and  pre- 
historic Indians  who  inhabited  this  continent  before  the 
coming  of  the  white  man. 

The  present  era  of  rapid  development  of  our  western  water 
resources  is  no  exception,  and  unless  something  is  done,  im- 
portant segments  of  the  pre-history  of  the  West  will  be  lost. 
However,  because  of  the  alertness  of  (»o\ -eminent  ollicials  and 
iiiemU'rs  of  the  archeological  profession,  something  is  U-ing 
done,  particularly  in  the  Missouri  River  Basin. 

In  tlie  Missouri  River  Basin,  at  present,  funds  are  made 
available  to  the  National  Park  Service  for  recreational 
studies.  A  part  of  that  recreational  study  involves  an  evalu- 
ation of  archeological.  historical,  and  paleontological  mate- 
rials. By  agreement  with  the  National  Park  Service,  the 
Smithsonian  Institution  has  undei-taken  the  archeological 
survey  of  reservoir  areas  and  has  In-en  on  this  job  since  .Inly 
l!M<i  when  funds  became  available.  The  resources  of  .~>i> 
reservoirs  have  lx>cn  a--cssed.  More  than  .">IMI  site-,  -omc  of 
which  are  of  great  importance,  have  been  discovered.  Thc-c 
archeological  and  paleontological  findings  are  being  and  will 
he.  where  appropriate,  keyed  in  with  the  recreational  pro- 
posals of  the  National  Park  Service. 

Survey,  however,  is  but  the  beginning  of  the  job.  Loca- 
tion is  not  enough.  Some  -lies  must  be  sampled,  while  some 
should  In-  thoroughly  excavated  if  adequate  representative 
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data  is  to  be  salvaged.  Information  recovered  from  reser- 
voirs ahead  of  inundation  enjoys  several  values.  Primarily, 
of  course,  it  will  make  important  contributions  to  general 
knowledge  of  the  prehistoric  Indian  cultures  of  the  West. 
One  unexpected  benefit  from  archealogical  work  is  a  fuller 
knowledge  of  prehistoric  climate  and  man's  adaptation  to 
climate.  Tree  ring  calendars,  and  soil  analysis,  and  recent 
geological  phenomena  are  all  specific  basic  data  for  climato- 
logical  inferences. 

Although  the  past  2  years  of  reconnaissance  survey  have 
taught  us  a  great  deal  about  the  prehistory  of  the  Plains,  this 
information  can  be  considered  little  more  than  suggestive. 
Excavation  of  key  sites  is  the  next  phase  of  the  program  and 
is  becoming  an  acute  problem.  Funds  for  the  much  more 
expensive  work  of  excavation  are  difficult  to  arrange  but  in 
one  very  urgent  case  at  Medicine  Creek  Reservoir  near  Cam- 
bridge, Nebr.,  money  has  been  authorized  for  archeological 
search. 

The  valley  of  Medicine  Creek  is  a  treasure  house  of  raw 
scientific  fact.  On  Line  Creek  are  Pliocene  and  Pleistocene 
quarries  yielding  many  new  fossil  animal  forms.  At  one 
such  fossil  site  tools  made  by  ancient  man  were  found,  to- 
gether with  extinct  animal  forms,  beneath  many  feet  of  wind 
and  water-laid  soils.  At  other  places  in  the  reservoir,  pre- 
historic villages  of  the  Woodland  (A.  D.  1000)  culture  have 
been  discovered.  These  Indians,  although  they  made  pot- 
tery, probably  did  not  cultivate  food  plants  but  lived  upon 
game  and  wild  plants.  There  is  no  evidence  that  they  made 
permanent  houses. 

But  by  A.  D.  1300  or  1400  all  the  Medicine  Creek  Valley 
was  densely  populated  by  the  Upper  Republican  people. 
These  Indians  lived  in  rectangular  lodges  built  of  timber  and 
earth.  They  knew  and  practiced  agriculture,  so  were  not 
entirely  dependent  upon  the  natural  foods.  Their  economy 
was  rendered  more  stable  by  the  cultivation  of  corn,  beans, 
and  squash.  Their  permanent  dwellings  formed  irregular 
villages  on  the  bluffs  and  terraces  along  the  creek.  Garden- 
ing was  done  in  the  flood  plain  of  the  stream. 

After  about  1500,  the  Medicine  Creek  region,  as  far  as  we 
know,  was  never  again  settled  by  permanent  groups. 


.' 


Close-up  of  storage  pit  at  Medicine  Creek  Dam  site  showing  worker 
uncovering  a  piece  of  pottery. 


At  present,  the  Smithsonian  Institution  is  conducting  full- 
scale  excavations,  with  the  aid  of  Bureau  of  Reclamation 
equipment  and  hired  laborers,  at  the  Medicine  Creek  Dam 
site  in  an  effort  to  salvage  representative  data  from  sites 
in  immediate  danger  of  destruction  by  construction.  The 
routine  and  continuous  use  of  power  equipment  for  the  re- 
moval of  overburden,  handling  spoil  dirt,  etc.,  constitutes  an 
innovation  in  archeological  excavations,  so  the  dig  is  doubly 
important.  If  the  use  of  such  equipment  proves  feasible 
at  Medicine  Creek,  we  hope  that  the  techniques  developed 
there  become  routine  throughout  the  Missouri  River  Basin. 

Recent  finds  at  Medicine  Creek  include  numerous  earth 
lodges,  burials,  fine  large  samples  of  long-discarded  tools 
and  utensils,  and  related  materials.  All  these  add  up  to  a 
richer  understanding  of  the  life  of  the  early  settlers  in  the 
Medicine  Creek  Valley.  THE  END 


At  left:  General  view  of  floors  of 
Indian  homes  at  Medicine  Creek. 
Note  activity  in  background  of  excava- 
tion on  another  floor  plan.  Man  in 
foreground  is  digging  storage  pit.  In- 
set: A  collection  of  bones,  flint,  and 
shells  uncovered  on  one  of  the  old 
Indian  homes.  All  photos  on  this  page 
by  Don  H.  Demurest,  Region  Vll. 


Agriculture  and  Food  Processing  in  Oregon 

by  ERNEST  H.  WIEGAND 

II.  ...I.  Department  of  Food  Technology-,  Oregon  State  College 


EDITOR'S  NOTE:  A  leading  authority  on  food-processing, 
Professor  Wiegaml  <le>«-ribes  the  current  status  and  future 
outlook  of  this  indii-try  in  the  State  of  Oregon.  Readers 
will  note  that  tin-  author  looks  to  expansion  of  irrigation  in 
the  Willamette  Valley,  Rogue  River  Valley,  Deschutes  area, 
and  Umatilla  County  to  pave  the  way  for  an  extensive 
growth  in  the  industry.  The  Bureau  of  Reclamation  is 
making  project  and  river  basin  studies  in  each  of  these  areas. 
Professor  Wiegand  li-t^  Owyhee  and  Vale  Fe<leral  Recla- 
mation projects  as  areas  which  make  noteworthy  contribu- 
tions in  crop  production  for  processing. 

Agriculture  has  always  been  a  basic  industry  in  Oregon. 
Since  early  times  the  farmland  has  been  important  to  the 
economy  of  Oregon  people.  Today  the  63,125  farms  are 
responsible  for  a  high  economic  yield ;  in  fact,  in  1947  the 
•  •u-h  farm  income  totaled  $376,350,000. 

There  are  several  reasons  for  Oregon's  success  in  agricul- 
tural pursuit  II  long  growing  seasons,  wide  range  of 
soil,  topography,  and  plentiful  rainfall  make  possible 
many  divcr-iticd  crojw.  This  diversity  accounts  for  242 
different  horticultural  products  grown  or  manufactured  in 
the  State — a  record  beaten  only  by  California.  Oregon 
growers  market  such  specialty  crops  as  peppermint,  hops, 
flax,  and  sugar  beets,  with  12  different  types  of  small  fruits, 
30  common  vegetables,  and  all  the  well  known  deciduous  tree 
fruits,  walnuts,  and  filberts. 


The  fertile  growing  areas  and  the  important  food  proc- 
esi-in-r  areas  of  the  State  have  grown  up  together,  each  con- 
i  rilniting  to  the  other's  prosperity.  In  the  lush  garden  areas 
of  Oregon,  you  can  find  canning,  freezing,  and  dehydrating 
plants  in  profusion — especially  in  the  valleys  west  of  the 
Cascade  Mountains.  This  area  supports  two-thirds  of  Ore- 
gon's 1,474,000  population  and  boasts  of  never  having  had  a 
crop  failure.  Here  you  find  the  greatest  diversification  of 
crops,  along  with  a  temperate  climate,  and  plenty  of  rainfall 
for  three  seasons  of  the  year. 

Oregon's  "Garden  of  Eden"  is  the  Willamette  Valley  which 
extends  150  miles  along  the  Willamette  River.  The  valley  is 
neatly  hemmed  in  by  the  Cascade  Mountains  on  the  east  and 
the  Coast  Range  on  the  west.  About  70  percent  of  Oregon's 
total  population  live  within  this  valley.  Fifty  percent  of  the 
State's  farm  population  live  here  on  51  percent  of  the  State's 
farms.  The  Valley's  rich  fruit  orchards,  berry  farms,  nut 
orchards,  and  truck  farms  account  for  the  wealth  of  raw  ma- 
terials Mowing  into  processing  plants  each  season.  Ninety 
percent  of  Oregon's  small  fruits  come  from  farms  in  the  Wil- 
lamette Valley  and  are  processed  in  canning  and  freezing 
plants  in  the  area. 

But  don't  overlook  the  valleys  of  southern  Oregon.  They 
are  similar  to  the  Willamette  Valley  in  length  of  growing 
seasons,  soil  fertility,  and  moderate  temperatures.  The 
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Rogue  River  Valley,  nationally  famous  for  its  luscious  pears, 
also  produces  apples,  cherries,  strawberries,  apricots,  grapes, 
nuts  and  a  large  variety  of  vegetables.  Prunes  rank  as  the 
number-one  fruit  in  the  Umpqua  River  Valley,  although 
other  tree  fruits  and  vegetable  are  also  grown  in  abundance 
here.  Fresh  marketing  of  fruits,  especially  pears  from  the 
Rogue  River  Valley,  has  become  an  important  business  and 
has  helped  to  spread  the  fame  of  southern  Oregon's  fruit. 

East  of  the  Cascade  Mountains  stretch  miles  of  semiarid 
lands  and  sagebrush  where  dry-wheat  farming  and  beef- 
cattle  raising  predominate.  For  the  most  part,  irrigation 
has  turned  these  semiarid  lands  into  growing  areas  with 
rich  production  of  tree  fruit  and  vegetable  crops.  Apples 
have  long  accounted  for  national  and  international  fame  for 
Hood  River;  however,  pears  have  colored  the  picture  in  the 
past  few  years  with  expanding  markets  and  ready  sales. 
Cherries  and  strawberries  come  from  Hood  River  farms, 
too,  and  go  into  both  processing  and  fresh  market  channels. 
Irrigation  in  Umatilla  County  has  provided  a  wide  diversity 
of  crops  and  has  been  responsible  for  the  growth  of  large- 
scale  processing  operations  here.  Prunes  and  peas  are 
processed  extensively  along  with  apples,  cherries,  and  corn. 

In  the  Snake  River  Basin  of  Oregon  there  are  185,000  acres 
of  irrigated  lands.  This  irrigation  (on  the  Vale  and  Owyhee 
projects)  has  made  possible  the  production  of  both  tree  fruit 
and  vegetable  crops  on  land  which  was  formerly  wheat  and 
livestock  country.  Now  apples,  prunes,  peaches,  peas,  and 
corn  flow  into  processing  markets  for  canning  and  freezing. 
Alfalfa,  potatoes,  and  onions  are  also  grown  in  this  area. 

Irrigation,  important  to  Oregon's  agriculture,  has  been 
carried  on  extensively  in  central  Oregon  and  has  made  pos- 
sible the  increase  of  row  crops  of  the  region.  By  1950  the 
North  Unit  of  the  Deschutes  Federal  Reclamation  project 


This  quick  freezing  plant  in  Ontario,  Oreg.,  is  a  direct  outgrowth  of 
the  increased  vegetable  production  in  the  State  during  the  past 
twenty  years.  Here,  we  see  employees  processing  kernel  corn  for 
quick  freezing.  Photo  by  Phil  Merritt,  Region  I. 

is  expected  to  provide  water  to  50,000  acres  of  land.  Some 
of  this  area  is  already  being  served.  Projected  irrigation 
of  35,000  acres  in  Jefferson  County,  in  which  the  North  Unit 
is  situated,  will  provide  additional  means  to  carry  on  inten- 
sive farming  in  the  next  few  years.  As  more  water  becomes 
available,  gradual  changes  in  land  use  will  occur  which  will 
greatly  influence  the  agricultural  economy  of  this  section. 

In  1946  there  were  60,000  acres  of  irrigated  land  in  the 
Willamette  Valley,  and  within  the  next  few  years  further 
irrigation  is  planned  for  this  farm  land.  Umatilla  County 
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is  Mrhed  tiled  fi»r  further  irrigation  developments.  I«K>.  in  tin- 
near  fut HIV. 

Oregon'-  horticultural  products  rank  high  among  those  of 
I  he  Nation.  In  fact.  Oregon  rank-  lii-l  in  tin-  pnMluct  ion 
..f  winter  pears,  filberts.  loganU-rric-.  youngherries.  faiy.-cn- 
berries,  black  rasplierries.  and  gooseberries.  Second  place  in 
i In-  Nation  .MM--  in  Orison  on  -trawU'i  ric-.  red  raspberries. 
Walnuts,  prune-,  anil  -\\cet  clicnic-. 

Tlie  most  significant  change  in  the  acreage  devoted  to  hor- 
ticultural products— (he  tran-ition  from  fre-h market  pro- 
duction to  pi-iMliH-tiiin  for  processing — occurred  between  1!>-JO 
anil  1!»4:5.  As  the  nninlier  of  acre-  dc-iincd  for  processing 
ha-  grown.  -"  liave  the  national  and  international  markets 
for  the  finished  pnn-es-sed  food-.  Statistical  studie-  show 
cloM- coordination  between  production  and  market  outlook. 

V.-L'clahlc  acreage,  for  example,  ha-  increased  very  rapidly 
during  the  pa >t  '-'"I  year-.  Thi-  growth  has  fa-en  due  to  the 
canning  and  freezing  industries,  which  in  turn,  have  in- 
CTMM*d  throughout  the  State.  The  gain  in  acreage  is  graphic 
and  -lartling  in  implication.  In  l'.»:'.n.  -<>me  7  .•'.:',(»  acres  were 
harvested  for  fresh  market  and  :5.!>:to  for  processing.  Ten 
-  Inter  ( I'.'l'M  some  l'_'.74<i  acres  were  harvested  for  mar- 
ket iii|f.  wherea-  .".."i.t'ilo  were  harvested  for  processing.  By 
i:»l~.  afamt  IH.C.-Jtt  acres  were  harvested  for  market — an  in- 
- ij,'ii i lii -a nt  figure,  i-ompared  with  the  75,<HX)  acres  harvested 
for  processing. 

I  ii  •  limn  In. in  C.rup  Failure 

The  most  dynamic  increase  has  IKHMI  in  vegetable  produc- 
tion, although  farmers  have  produced  more  and  more  from 
trees,  as  well  as  small  fruits.  Oregon  still  leads  the  Nation 
in  its  production  of  many  tree  fruits  and  lorries,  and  procc--- 
ing  statistics  mirror  this  lead. 

Oregon,  recognized  as  the  source  of  high-quality  foods,  has 
long  Ix-en  a  key  Slate  in  the  processing  industry.  True,  she 
has  considerable  cotnpttition  with  producers  closer  to  the  big 
markets,  hut  that  pnililein  is  made  lighter  by  several  factors. 
Tlie  long  growing  season  plus  a  wide  choice  of  products,  and 
comparative  freedom  from  crop  failure-  have  made  it  po- 
-ihle  fi.i  -Oregon  processors  to  com|H>le  at  a  lower  cost.  High- 
quality  products,  produced  at  a  lower  cost  to  faith  grower  and 
proo-ruir.  have  hcl|>ed  maintain  Oregon's  lead. 

The  frozen-food  industry,  fairn  and  nurtured  in  the  West, 
has  shown  very  significant  gains  since  its  beginnings  in  1018. 
Although  the  industry  has  spread  to  many  parts  of  the  Cnited 
States,  the  three  Pacific  Coast  States  still  account  for  much 
of  the  yearly  production.  The  growth  in  Oregon  and  Wash- 
ington, shown  in  the  number  of  cases  of  canned  fniits  and 
vegetable*  and  pound*  of  frozen  fruits  and  vegetables,  is 
•  Irpictwl  graphically  in  the  charts.  The  dollar  values  of 
(hew  profVNwd  food*  are  indicated  on  the  charts,  represent- 
ing «ln.lt-ale  prices  which  the  industry  brings  to  the  two 
northwest  Slates. 

With  the  world  food  situation  as  it  stands  today,  there  is 
rverjr  indication  that  the  processing  industries  will  grow 
even  more  extensively.  Dehydration  of  fruits  and  vege- 
table*, which  boomed  in  Oregon  during  the  war.  has  de- 
creased significantly  throughout  the  I  nited  Slates.  How- 
ever, increased  production  in  the  other  processing  fields  off- 
sets  this  change. 


The  lirined-cherry  industry  in  Oregon,  not  yet  .M>  years 
old,  represents  7  million  dollar-  to  the  Stale.  M:iia--hino 
cherries,  made  from  brined  cherries,  are  manufactured  out- 
side the  Slate,  however.  An  all-time  hijrh  wa-  reached  in 
liMti.  when  nearly  -Jls.iKM)  barrels  of  brined  cherries  were 
produced  in  the  t'nitcd  States:  of  these,  approximately  b5,000 
barrels  were  produced  in  Oregon. 

The  brined-cherry  industry  furnishes  an  example  of  the 
active  interest  ami  participation  of  the  Food  Technology 
Department  at  Oregon  State  College  in  Oregon's  fuod-proc- 
essinjr  industries.  Cherry  growers  came  to  the  department, 
part  of  the  agricultural  experiment  station,  in  I'.hi.")  when 
tliev  were  faced  with  a  buni|H>r  crop  of  cherries — and  no 
market.  The  growers  and  staff  members  of  the  Food  Tech- 
nology department  got  together,  studied  the  situation,  made 
their  plans,  and  cooperated  in  solving  the  problem.  The 
result  of  their  joint  efforts  was  the  cherry-brining  industry. 
The  story  of  the  industry  in  the  past  •_'.".  years  illustrate-  well 
the  cooperative  spirit  between  Oregon  growers  and  the  re- 
search staff  in  the  Fowl  Technology  Department. 

The  early  experiment-  in  the  fro/en-food  industry  were 
carried  on.  in  part,  by  the  food-technology  staff  from  the 
experiment  station.  Some  outstanding  work  on  dehydration 
during  AVorld  War  II  was  done  in  the  department  for  the 
Army'-  Quartermaster  Corps. 

Continuous  research  projects  are  being  carried  on  to 
solve  new  problems  in  the  processing  field — for  canning, 
freezing,  dehydration,  and  brining.  New  methods  of  food 
pre-ervat  ion  are  investigated  which  will  enlarge  the  markets 
for  Oregon's  horticultural  products.  The  project  to  develop 
new  and  fa-tter  variet  ie-  of  small  fruits  for  canning,  freezing, 
and  preserving  carried  on  in  cooperation  with  the  I'nitcd 
State-  Department  of  Agriculture,  has  l>een  actively  studied 
for  nearly  L'.'I  year-. 

One  of  the  latest  projects  is  to  develop  new  uses  for  surplus 
lilfa-rts  grown  in  <  )regon.  Already  preliminary  experiments 
have  developed  lilln-rt  butter,  oil.  flour,  and  pie—  cake.  An- 
other lufairatory  study  involve-  lilhert  shells  and  how  they 
can  fa*  put  to  a  profitable,  money-making  use. 

There  is  a  larger  project  for  utilizing  the  otherwise  wasted 
residue  in  the  processing  plants,  including  a  study  in  which 
methane  gas  is  produced  from  pear  waste.  This  project, 
with  all  it-  possible  ramificat  ions,  may  mean  a  great  deal  to 
Oregon  pear  growers  and  processors.  Utilization  of  other 
processing  wastes  may  change  the  existing  situation  which 
canneries,  frozen  food  plants,  and  cherry  briners  face  each 
season.  If  they  can  make  money  even  from  the  processing 
\\a-te  material.  Oregon  manufacturer  may  be  able  to  compete 
more  easily  with  eastern  processors,  as  such  an  additional 
financial  return  will  certainly  influence  the  price  of  the  fin- 
ished processed  fooiK 

Agricultural  Oregon  is  a  "born  of  plenty"  with  many  dif- 
ferent crops  grown  on  her  farm-.  She  is  blessed  with  mild 
weather,  plentiful  rainfall,  and  long  growing  fUMMJOntr 
These  facior-  ,  ..mhine  with  fertile  soil  to  make  jMissible  the 
production  of  Oregon's  qualitx  tree  fruit-,  vegetable-,  lor- 
ries, and  nut-.  Farm  production  and  processing  go  hand 
in  hand,  to  make  Oregon  a  leader  in  agriculture  and  in  food 
processing.  1  in  KND 
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Hungry  Horse 
Breaks  "Fast" 


"The  Northwest  is  moving  forward.  The  future  is  yours. 
Working  together  throughout  the  Columbia  River  Basin 
with  a.  single  plan  in  mind,  we  can  make  that  future  bright. 
For  this  is  a  land  of  destiny." 

Spoken  by  Assistant  Secretary  of  the  Interior  AVilliam  E. 
Warn e,  simple,  meaningful  words  these  were.  They  ex- 
pressed better  than  any  other,  the  real  sentiment  of  the 
people  of  Montana  on  July  10  when  they  forgot  everyday 
cares  and  celebrated  in  rip-roarin'  fashion  the  official  start 
of  construction  of  the  multiple-purpose  Hungry  Horse  Dam. 

Joined  by  neighbors  from  surrounding  areas,  6,000  Mon- 
tanans  came  from  all  parts  of  the  State  to  the  dam  site  on  a 
tributary  of  the  Columbia — the  South  Fork  of  the  Flathead 
River — 1:2  miles  from  the  west  entrance  to  Glacier  National 
Park.  They  had  a  great  time.  They  were  proud  of  what 
they  had  done.  They  agreed  with  "Bill,"  as  Montanans 
called  the  Assistant  Secretary,  as  he  told  them  and  a  vast 
Northwest  radio  audience : 

"The  one  resource  that  distinguishes  the  Pacific  Northwest 
among  all  our  western  regions  is  the  wonderful  Columbia 
River.  It  provides  at  once  both  the  opportunity  and  the 
challenge  of  this  region.  The  Northwest  will  prosper,  grow, 
and  gain  economic  and  political  strength  in  direct  ratio  to 
the  development  of  its  great  river." 

The  day  was  one  of  fun  and  good  will,  with  an  underlying 
serious  tone  that  always  attends  events  of  historic  signifi- 
cance. Everyone  agreed,  from  little  Johnny  with  his  big 
balloon,  to  topmost  officials — and  there  were  many- — that 
Montana  did  itself  proud  in  celebrating  the  start  of  the 
$100,000,000  project. 

Sponsors — the  Flathead  Valley  Citizens  Committee — ap- 
propriately called  the  festival  "Northwest  Progress''  in  full 
knowledge  of  the  significance  of  the  dam  to  the  northwest 
country  as  a  whole.  How  significant,  was  explained  by 
both  Assistant  Secretary  Warne  and  Commissioner  of  Recla- 
mation Michael  W.  Straus.  In  the  words  of  the  latter: 

''If  we  protect  it,  it  will  be  serving  the  Northwest  after 
everybody  in  Montana  today  is  dead  and  gone — a  hundred, 
five  hundred,  or  a  thousand  years — as  long  as  water  runs 
downhill,  perhaps  forever." 

The  structure  will  be  one  of  the  great  dams  of  the  earth. 
It  will  produce  300,000  kilowatts  of  power  at  the  site  and  in 
addition,  will  provide,  through  planned  releases  of  water 
from  its  reservoir,  additional  stream  flows  which  are  needed 
at  Grand  Coulee,  Bonneville,  and  other  dams  downstream  to 
firm  up  the  power  outputs  there. 

As  Bill  Warne  put  it,  "this  power,  of  which  there  will  be 
700,000  kilowatts,  is  just  as  real,  as  valuable,  and  as  useful 
as  though  it  were  generated  here." 

Furthermore,  he  added  "a  million  acre-feet  of  water  stored 
here  when  some  future  disaster  threatens  to  sweep  the  valleys 
below  will  reduce  flood  heights  all  the  way  down  to  the 


Hungry  Horse  celebration  heralding  start  of  construction  July  10, 
1948 — a  dynamite  blast  set  off  by  Gov.  Sam  Ford  of  Montana  officially 
started  construction.  Photo  by  A.  E.  McCloud,  Region  II. 


Pacific,  and  when  more  dams  are  available,  such  peak  flood 
storage  promises  to  pacify  the  river  and  hold  it  within 
bounds.  These  results  flow  from  unified  operation  of  the 
system  of  dams." 

Yes  sir,  July  10  was  a  day  long  to  be  remembered.  It 
began  with  two  bands  and  a  cordial  welcoming  committee 
greeting  the  Bureau  plane  bringing  Interior  and  Bureau  offi- 
cials, including  Messrs.  Warne  and  Straus  and  Chief  Engi- 
neer Leslie  N.  McClellan.  In  the  greeting  group  were  Gov- 
ernor Sam  Ford  of  Montana,  Congressman  Mike  Mansfield, 
Regional  Director  R.  J.  Newell,  Construction  Engineer  Clyde 
H.  Spencer,  Al  Winkler,  president,  and  Don  Treloar,  secre- 
tary, of  the  Flathead  Valley  Citizens  Committee. 

From  the  minute  of  arrival,  there  followed  a  rapid-fire 
succession  of  events,  each  designed  in  its  own  way  to  portray 
the  enthusiasm  of  the  Northwest,  and  particularly  Montana, 
for  the  new  project. 

The  climax  of  the  day  was  the  setting  off  of  the  blast  mark- 
ing the  official  start  of  construction  in  the  spectacular  and 
deep  canyon  of  the  South  Fork  by  Governor  Ford.  Equally 
impressive  were  such  events  as  the  presentation  of  a  historical 
pageant  depicting  the  history  and  growth  of  Montana,  a  free 
barbecue  for  6,000  people,  and  an  Indian  ceremony,  during 
which  Messrs.  Warne  and  Straus  were  made  members  of  the 
Blackfeet  Indian  Tribe  and  named  "Medicine  Eagle"  and 
"AVhite  Beaver"  respectively.  No  less  enjoyable  were  the 
informal  tours  of  Glacier  Park,  a  buffet  luncheon  at  Colum- 
bia Falls,  and  the  dinners  at  Lake  McDonald  Hotel. 

When  the  day  was  over  and  all  the  tired  kids  had  been  put 
to  bed,  many  a  Montana  mother  and  dad  gave  a  tired  sigh 
that  said  "It's  a  swell  world,  after  all.''  There  were  others, 
such  as  Winkler,  Treloar,  Leon  Phillips,  Gray  Edmiston,  and 
others  of  the  Flathead  organization  which  did  so  much  to 
make  the  dream  come  true,  who  leaned  back  and  already  were 
longingly  thinking  ahead  to  another  day,  when  they  would 
gather  again  on  the  rugged  South  Fork,  this  time  to  celebrate 
the  completion  of  the  535-foot  high  barrier.  They're  not 
short  of  vision  in  Montana.  THE  END 
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Shotcrete  Canal  Linings 

(Continued  from  paf*  '**) 

blade  can  be  manipulated  so  that  it  shapes  the  near  bank. 
The  same  operation  can  be  performed  by  the  pull  grader  but 
more  equipment  and  personnel  are  required.  In  addition 
to  these  pieces  of  equipment,  laborers  with  shovels  helped 
out  in  the  final  shaping  and  cleaning  operations. 

The  objective  of  the  entire  reshaping  operation  was  to 
provide  a  reasonable  base  for  the  lining  with  u  minimum  of 
expense.  No  attempt  was  made  to  finish  the  section  to  accu- 
rate line  or  grade,  or  to  maintain  a  regular  section.  The 
physical  result  was  a  lateral  that  will  satisfactorily  perform 
it*  required  function  of  carrying  irrigation  water.  The 
economy  is  attested  to  in  the  final  cost  of  the  operation. 

The  new  lateral-,  were  built  by  first  preparing  an  even 
grade  and  roadway  with  a  tractor  and  scraper,  and  then 
rutting  the  ditch  with  a  tractor  and  blade.  It  is  reported 
that  by  laying  out  the  lateral  line  to  avoid  heavy  cuts  and 
fill-,  the  costs  of  new  construction  were  very  little  higher 
than  costs  for  reshaping  the  old  sections.  The  average  sec- 
tion has  a  2-foot  bottom  w  idth.  a  2-foot  depth,  and  1  to  1  -idr 
slopes. 

After  the  canal  section  had  been  shaped,  2-inch  boards 
were  placed  lengthwise  along  the  canal  on  l>oth  sides  to  form 
the  top  of  the  finished  lining.  After  the  hoard-  \\ere  in 
place,  4-inch  mesh  No.  11  wire  was  placed  in  the  section,  and 
a  thickness  of  1  inch  of  -hotrrete  was  applied  to  the  section 
for  the  top  6  inches  on  each  side  where  the  lining  was  Haired 
out  to  a  2-inch  thickness  at  the  edge.  After  the  lining  was 
placed,  it  was  cured  liy  -praying  with  Hunt  process  com- 
pound. The  rebound  was  not  troweled. 

The  entire  operation  for  placing  the  lining  was  highly 
mechanized.  A  central  batching  plant,  where  the  sand  was 
placed  in  an  overhead  hop|x»r  by  a  crane,  was  established. 
From  this  hop|x>r  the  sand  passed  by  gravity  through  shaker 
.  •  •  •••  ;:  i  • .  v  :  .• ;  .•!.••  amen!  *  at  M.M.-.I  .-u^i 
the  hatch  dry-mixed.  On  being  discharged  from  the  mixer, 
the  batch  was  raised  by  an  elevator  into  another  hopper  from 
which  it  discharged  by  gravity  into  <lnm|>  trucks  which  were 
burked  umler  the  hop|M>r.  The  truck-  then  curried  the  mixed 
batch  to  the  shotcrete  machine  and  dum|>ed  it  into  a  skip. 
with  which  it  was  elevated  and  dum|x>d  into  »  hopper  over 
the  -hotrrete  chamber. 

The  Maud  used   in  the  shot-Tele  was  river-run  material 


delivered  to  the  central  batching  plant  by  a  contractor. 
After  -creening.  it  had  a  fineness  modulus  of  3.25.  Water 
was  obtained  from  the  nearest  ditch  and  carried  to  the  site 
in  a  tank  truck.  Water  was  pumped  to  the  nozzle  from  a 
350-gallon  water  tank  on  the  shotcrete  trailer.  Nine  sacks 
of  cement  were  used  per  cubic  yard  of  shotcrete.  A  crew  of 
six  men  handled  the  single-gun-size  shotcrete  equipment. 
The  operation  included  water  hauling  and  application  of 
the  curing  com|Kiund  on  the  finished  lining,  but  did  not  in- 
clude hauling  the  mixed  material  from  the  central  plant. 
The  nozzleman  was  paid  $1.62Vfe  per  hour  and  the  other  five 
men  were  paid  at  various  rates  down  to  $1  per  hour. 
Following  is  a  tabulation  of  the  final  costs  for  the  job: 

Materials  (sand,  cement,  wire,  curing  compound )..per  sq.  yd--  $0.442 
Mixing,  hauling,  placing  wire,  shotcrete  and  cure do .  366 


Subtotal .—do—  -  s 

Grading do .147 


Total do—. 

The  material  costs  were : 

Sand percu.  yd.  delivered..  $1.  45 

Cement per  bbl_.    3.25 

Wire—  per  square  ($0.095  per  sq.  yd.)  —     1. 06 

The  cost  of  placing  the  wire  was  $0.089  per  square  yard. 
(This  includes  the  cost  of  delivering  the  wire  to  the  job  and 
of  placing  the  2-inch  headers.)  The  total  cost  of  the  wire 
($0.184)  subtracted  from  the  cost  of  the  lining  ($0.808) 
leaves  a  total  unreinforced  lining  cost  of  $0.624  per  square 
yard.  A  total  of  78,000  square  yards  of  lining  was  placed. 
These  are  field  cost-  and  do  not  include  overhead  or  deprecia- 
tion of  district -owned  equipment.  (This  cost  ordinarily 
runs  about  20  percent.  At  tin-  rate,  the  cost,  per  square .yard, 
of  1-inch  paving  wotdd  be  $1.1-16,  which  is  not  unusual  for 
lining  of  this  type. — Ed.) 

In  addition  to  the  use  of  pneumatically  applied  mortar 
for  lining  canals  and  laterals  on  the  project,  the  district  is 
utilizing  its  shotcrete  equipment  in  the  construction  <>f  canal 
structures.  Some  drop  structures  were  built  up  with  river 
rock  and  then  faced  with  shotcrete.  In  other  ca-c-.  checks 
were  built  up  of  concrete  block  and  then  faced  with  shot- 
crete.  Slot-  for  stop  logs  were  formed  in  the  concrete  blocks, 
which  were  then  laid  in  their  proper  position-. 

In  planning  similar  program-,  other  irrigation  projects 
may  profitably  oh.-erve  Maricopa  County's  shotcrete  canal- 
lining  e.\|H»rience.  Tin  l-.\i> 


Int.  r-  \un  i  u  .111  <  iinlt  rriicr  on   K.  n,  w  ,il,l, 
Resource*  Held 

The  firat  Inter-American  Conference  on  Conservation  of 
Bnewable  Natural  KeaourcM  was  scheduled  for  September 
7-20  in  Denver,  Colo.  The  conference  was  organized  by  the 
Pan  American  Irnion  and  the  De|mrtnient  of  State  with  the 
amntanrr  of  several  other  Government  agencies,  including 
the  I  >r  part  n  ten  I  of  the  Interior.  The  conference  in  designed 
to  ducuM  problem*  wri-ing  out  of  deforestation.  Hood,  and 
inctraaing  water  •nippliea.  Plan*  call  for  a  study  by  the 
group  of  the  Iturrau  of  kVrlnmnt  ion'-  ('olorado-Hig  Thomp- 
son project  in  relation  to  agriculture,  grazing,  and  forestry 
practice*  on  the  land  from  which  irrigation  water  in  derived. 


A  relief  model  of  the  project  and  other  K.-damalion  exhibits 
will  !H>  included  in  the  large  display  at  convention  head- 
quan 

Reclamation  Engineer*  Going  to  Ceylon  and 
Venezuela 

In  compliance  with  a   Department   of  State  request   the 
Itiirciiu  of  Reclamation  is  sending  two  of  its  engineers  to 
ei    •    i    ti    In   cal  advi  -.-i    on  il  i  igaj  ion  HiattM  I  to  ih«-  x<>\-- 
erninent-  of  Ceylon  and  Venezuela. 

Mr.  Paul  von  der  Lip|»e.  of  the  Denver  office,  is  slated  for  at 
least  a  year's  duty  in  Ceylon,  while  Mr.  .John  L.  Mulz.  area 
planning  engineer  at  Albuquerque.  NY\\  Mi  \  .  i-  -hited  for 
:i  months'  service  in  Venezuela. 


THE  RECLAMATION  ERA 


Lindsay-Strathmore  Okays  Central  Valley 
Water  Contract 

By  an  overwhelming  vote  of  188  to  1  the  Lindsay-Strath- 
more Irrigation  District  located  in  the  San  Joaqiiin  Valley, 
midway  between  Fresno  and  Bakersfield,  Calif.,  recently  ap- 
proved a  water-service  contract  with  the  Bureau  of  Reclama- 
tion. 

Under  the  contract,  water  delivery  will  he  made  in  accord- 
ance with  the  9  (e)  clause  of  the  Reclamation  Act  of  1939 
for  a  period  of  40  years.  The  rate  will  not  exceed  $3.50  per 
acre-foot  for  18,000  to  30,000  acre-feet  annually  of  class  1  (as- 
sured supply)  water  and  $1.50  per  acre-foot  for  class  2  water 
(indeterminate  quantity,  dependent  on  available  supply  and 
time  of  occurrence).  The  Bureau  will  also  transport  up  to 
12,000  acre-feet  a  year  of  water  at  present  available  to  the  Dis- 
trict under  established  water  rights  from  Wutchumna  Ditch 
via  the  Friant-Kern  Canal. 

The  water-service  type  contract  differs  from  the  older  water 
rental  contracts  in  that  it  provides  for  payment  of  annual 
water-service  charges  but  does  not  require  the  water  users  to 
retire  the  construction  cost  of  the  water-supply  facilities  in 
40  years. 

United  Western  Investigations  Move  Along 

Ground  work  for  .staffing  the  united  western  investiga- 
tions is  being  laid  by  the  Department  of  the  Interior.  This 


program,  primarily  a  Reclamation  activity,  is  designed  to 
make  preliminary  explorations  and  studies  of  possible  routes 
and  means  by  which  water  from  the  Pacific  Northwest  can 
be  diverted  southward  through  interchanges  to  reach  such 
southern  points  as  San  Diego  and  the  Imperial  Valley. 

The  investigation  will  coordinate  planning  work  and  draw 
on  the  investigative  resources  of  the  Bureau's  Regions  at 
Boise,  Idaho,  Sacramento,  Calif.,  Boulder  City,  Nev.,  and 
Salt  Lake  City,  Utah.  Seven  States  are  expected  to  benefit 
directly  from  the  proposed  diversion.  They  are  AVashing- 
ton,  Oregon,  California,  Idaho,  Nevada,  Utah,  and  Arizona. 
It  is  also  expected  that  major  indirect  benefits  will  accrue  to 
Colorado  and  Wyoming. 

Department  of  the  Interior  Weed  Control 
Committee  Formed 

More  comprehensive  studies  are  being  made  each  year  of 
losses  and  control  costs  caused  by  weed  growth.  An  analysis 
of  these  studies  has  resulted  in  a  greater  realization  by  both 
the  Government  and  the  public  of  the  vital  need  for  creating 
more  interest  in  weed  control  and  for  research  to  establish 
more  economic  methods  of  combating  the  weed  menace. 

Because  of  this  realization  a  Department  of  the  Interior 
Weed  Control  Committee  has  been  formed  in  Washington, 
D.  C.,  as  a  step  toward  gaining  closer  cooperation  between 


"KINK"  IN  THE  RIVER 

Engineers  literally  put  a  "kink"  in 
the  Colorado  River  when  they  di- 
verted it  at  the  Davis  Dam  site. 
This  recent  aerial  photograph 
shows  the  mighty  river  flowing 
through  its  new  man-made  chan- 
nel at  the  dam  site  following  its 
recent  diversion.  (See  "Detour  at 
Davis''  page  105,  June  1948  REC- 
LAMATION ERA  for  a  comparison 
between  the  above  photo  and  Mac- 
Gilchrist's  drawing  of  the  finished 
structure.)  The  lower  end  of  the 
new  channel  was  excavated 
through  rock  to  a  depth  of  200 
feet.  The  river  originally  flowed 
through  the  area  at  left  which  now 
has  been  pumped  almost  dry  and 
soon  will  be  excavated,  in  prepa- 
ration for  placing  the  earth  and 
rock-fill  embankment.  The  S- 
shaped  structure  in  the  center  is 
the  trestleway  from  which  con- 
crete is  being  placed  into  the 
power  plant  intake  and  spillway 
structures.  Photo  by  Harry  W. 
Myers,  Region  III. 
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the  various  agencies  in  the  Department  which  are  interested 
in  weed  control  and  to  prevent  duplication  of  activities. 

The  departmental  agencies  represented  in  the  committee 
are:  Office  of  Land  Utilization.  Fish  un.l  Wildlife  Service. 
Office  of  Indian  Affairs,  Bureau  of  Land  Management,  Na- 
tional Park  Service,  and  Bureau  of  Reclamation.  Tin-  com- 
mittee has  chosen  Agronomist  Robert  B.  Balcom  of  the 
Bureau  of  Reclamation  as  its  chairman.  The  committee 
plans  to  work  closely  with  the  Department  of  Agriculture's 
research  program  conducted  by  its  Bureau  of  Plant  Indus- 
try. Soils  and  Agricultural  RngineeriBg. 

While  it  may  U-  determined  later  that  the  committee  may 
serve  other  purposes,  some  of  the  basic  functions  outlined 
during  the  first  meeting  held  August  4  are: 

1.  To  work  toward  making  lands  under  the  jurisdiction  of 
the  De|wrtment  nmre  u-eful  to  the  public  ami  prevent,  in- 
sofar as  possible,  the  spread  of  weed*  to  other  land-. 

2.  To  understand  each  agency's  res|M>nsihilit ies  and  func- 
tions better,  as  well  a-  it-  weed  problems.  so  that  coordina- 
tion of  weed  work  can  I*-  obtained   rather  than  working 
separately  and   possibly   mrim-i    the   interest-  of  another 
agency. 

To  propose  weed  control  problems  needing  further 
study. 

».  I'o  decide  which  agencies  should  undertake  research  in 
sj>ecific  weed  problems  common  to  more  than  one  agency  to 
prevent  duplication  of  work. 

.'-.  To  find  more  economical  and  permanent  solutions  to 
weed  problems  through  re-earch  conducted  by  Interior 
agencies  or  by  or  in  cooperation  with  Agricultural  or  other 
agencies. 

6.  To  exchange  rc-ult-  of  research  and  other  findings  con- 
cerning solution-  to  weed  problems. 

7.  To  propose  and  advise  on  legislation  needed  for  ad- 
vancement of  weed  control  work  in  the  United  States. 

8.  To  work  with  Weed  Control  Conferences,  Council  of 
v  governments,  ami  Federal.  Slate,  and  local  agencies 

interested  in  weed  control. 

Interior  Official*  Return  from  Paris  ('.(inference 

Harvey  F.  Mcphail.  Director  of  the  Branch  of  Power 
Utilization,  and  Wendall  A.  Morgan,  head  of  the  |M>wer  tft 
inn  technical  group.  Denver.  Colo.,  both  of  the  Bureau  of 
Reclamation,  and  Consulting  F>ngineer  Peter  L.  Bellaschi 
of  the  Bonneville  Power  Administration  recently  returned 
from  the  International  Conference  on  Large  Electric  Sys- 
tem- held  in  Paris,  France,  the  latter  part  of  .lune  and  early 
July. 

Mr.  M'Tlunl  served  as  chairman  of  the  Amerii-an  delega- 
tion which  wan  nponsnred  by  the  Slate  Department.  In 
addition  lo  the  Interior  Department  representatives  then- 
were  a  number  of  other  Americans  from  private  corj»orntioiis 
and  Federal  agencies  mien-ted  in  hydroelect  ric  |N>wer.  The 
piir|Mne  of  the  ('.  I.  (}.  K  K  .  founded  in  I'.'.'l.  i-  to  provide 
fi»r  a  free  interchange  «»f  technical  information  between  all 
emmtriM engaged  in  power  development.  A  •  •,,mpi,-l,,-i,-!\r 
report  on  the  "inference  i*  now  lieing  prepared  by  Mr.  M»i 
gan,  a  Mimmary  of  which  will  be  published  in  an  early  issue 
of  iheEftA. 


Columbia   Basin — Future   Dairy   Center 

Dairy  production  on  the  Columbia  Basin  project  has  been 
estimated  at  41,000,000  pounds  of  butterfat  annually  when 
the  project  is  fully  developed,  says  a  report  on  the  project 
issued  by  the  Bureau  of  Reclamation  of  the  Department  of 
the  Interior.  If  the  entire  commercial  output  were  to  go  to 
cheese  production,  the  project  could  support  38  cheese  plants 
of  8,000  pounds  per  day  capacity,  or  75  cheese  plants  of  4.000 
pounds  per  day  capacity. 

WOLF  POINT 

(Continurd  from  pafr  lit) 

and  the  irrigation  tractor  and  pumps  toppled  into  the  st  ream. 
Though  discouraged.  Mr.  Appelgren  sought  to  rectify  this 
mistake  by  constructing  a  barge  large  enough  to  carry  a  true 
tor  and  irrigation  pump.  This  was  satisfactory  until  the 
river  flow  decreased  rapidly,  leaving  one  end  of  the  harm- 
on  the  river  bank  and  submerging  the  other,  again  dropping 
the  tractor  and  pump  into  the  river. 

Mr.  Appelgren  then  determined  to  obtain  the  services  ,,f 
an  irrigation  specialist — Mr.  G.  H.  Bingham.  of  Malta. 
Mont. — wlici  suggested  that  the  land  be  leveled  and  prepared 
for  irrigation.  With  a  numl>er  of  teams  and  men,  about  20 
acres  were  leveled.  The  expense  ran  rather  high  so  irrigat  ion 
was  started  on  a  20-acre  scale.  As  it  was  found  that  the  two 
6-inch  pumps  were  not  adequate  for  the  job,  a  16-inch  pump 
was  obtained  with  a  steam  engine  for  power.  However, 
costs  enter  into  everything,  and  it  was  found  that  this  was 
too  expensive  with  hired  help,  even  though  coal  and  wood 
were  available  on  the  farm.  The  acreage  was  increased 
within  a  few  years  to  65  acres.  Still  considering  the  cost,  a 
smaller  pump  with  a  25-horsepower  Diesel  engine  was  ob- 
tained and  used  until  World  War  II.  when  it  was  necessun 
to  cease  irrigation  because  of  a  lack  of  available  labor. 

Since  then  70  acres  more  have  been  leveled  with  modern 
machinery,  bringing  the  total  to  150  acres.  A  new  pump  has 
been  purchased  that  will  supply  X  to  I  thousand  gallon-  of 
wilier  per  minute. 

( )lher  farmers  who  started  to  irrigate  alN>ut  tin-  same  time 
a-  Mr.  Appelgren.  and  are  still  irrigating,  are  Hans  .1.  Han 
-en.  Joe  Pipal.  Cusker  Brothers,  and  James  Twitchell. 

The  Bureau  of  Reclamation  started  ii-  ullice  in  Wolf  Point 
in  April  1!MC.  with  Wallace  H.  Whiting  as  project  engineer. 
Mr.  Whiting  rented  office  space,  organ i/.ed  the  survey  crew-. 
and  conducted  the  work  until  January  1!M7.  Then  Harold 
W.  Mutch  was  transferred  from  the  Tiiciimcari  projeci  i» 
act  as  project  engineer,  with  Mr.  Whiting  a-  a  — i-iant. 

Project  planning  has  progressed,  securing  information 
which  will  provide  a  determination  of  feasibility  of  the  vari- 
ous unit-  in  norlliea-ti-rn  Montana.  Preliminary  location 
has  been  made  of  the  pro|>o-ed  Mi-souri  River  Canal,  the 
diversion  dam  from  the  Missouri  River,  and  the  proposed 
Big  Muddy  Dam  -ite.  The  over  all  plan,  as  generally  out- 
lined in  S-nate  Document  P.M.  Seventy-eighth  CongreM, 
second  session,  provide-  for  a  canal  with  a  capacity  of  64200 
WCond-feet,  with  water  diverted  from  the  Mi— ouri  River 
approximately  lo  mile-  Mow  Fort  l'e«-k  Dam. 

The  canal  would  have  a  length  of  approximately  1 1"  mile- 
aild  would  (low  by  gravity  diversion  to  the  pro|>o-cd  Medicine 
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I  in    RECLAMATION  I  m 


NOTES  FOR  CONTRACTORS 


Contracts  Awarded  During  August  1948 


Spl'C.  Xo. 

2189 
2198 

2198 
2198 

2198 
2202 
2233 
2263 
2269 

2271 
2278 
2282 

2285 
22U6 

2307 

2322 

2326 

2333 

2341 

Rl-20 

D-6820 


Project 


Missouri  Basin,  Wyo. 
Fort  Peek,  Mont 


.do. 
.do. 


.do. 


Hungry  Horse,  Mont 

Columbia  Basin,  Wash... 

Klamath-Tule  Lake,  Oreg.-Calif- 
Ri ver ton ,  W yo 


Lewiston  Orchards,  Idaho- 
Hungry  Horse,  Mont 

Fort  Peck,  Mont-- - 


Missouri  Basin,  Wyo. 
Boise, Payetto,  Idaho. 


Boulder  Canyon-All-American  Canal, 
Ariz.-Calif.-Nev. 


Colorado-Big  Thompson,  Colo. 
Columbia  Basin,  Wash- - 


-do- 


....do.... 

Deschutes,  Oreg 

Central  Valley,  Calif. 


Award 
date 


Aug.  18 

Aug.    16 

do 


.do. 
.do. 


Aug.  18 

Aug.  3 

Aug.  30 

Aug.  31 

Aug.  12 
Aug.  30 
Aug.  31 

Aug.  6 
Aug.  13 

Aug.  31 


..do... . 
Aug.  12 
Aug.  16 
Aug.  31 
Aug.  2 
Aug.  5 


Description  of  work  or  material 


Two  8,333/10,417  kilovolt-ampere  and  four  3,333/4,444  kilovolt- 
ampere  transformers  for  Boysen  power  plant. 

Four  2,500  kilovolt-ampere  transformers  for  Miles  City  sub- 
station, schedule  1. 

One  regulating  transformer  for  Miles  City  substation,  schedule  2. 

Two  circuit  breakers  and  3  disconnecting  switches  for  Miles  City 
substation,  schedules  4  and  5. 

Four  lightning  arresters  and  3  current  and  4  potential  transformers 
for  Miles  City  substation,  schedules  7  and  8. 

Six  60,000  kilovolt-ampere  transformers  for  Hungry  Horse  power 
plant. 

Six  radial-gate  hoists  for  Main  Canal  head  works  at  South  Coulee 
Dam. 

Construction  of  earthwork  and  structures  for  Lost  River  diver- 
sion channel  enlargement  from  Lost  River  to  Klamath  River. 

Construction  of  earthwork,  tunnel,  and  structures  for  Wyoming 
Canal;  earthwork  and  structures  for  Muddy  Ridge  Canal; 
and  laterals,  sublaterals,  and  wasteways. 

Construction  of  one  15,000-galIon  water  storage  tank  for  water 
treatment  plant. 

Four  13-foot  6-inch  diameter  penstocks  for  Hungry  Horse  dam 
and  power  plant,  item  1. 

Construction  of  one  7,500  kilovolt-ampere  substation  at  Wolf 
Point,  Mont. 

Clearing  Kortes  reservoir  site 

Construction  of  earthwork  and  structures  for  Sand  Hollow 
wasteway  (East  Branch)  and  Willow  Creek  wasteway. 

Construction  of  earthwork,  pipe  lines,  and  structures  for  lateral 
97.1,  and  laterals 97. 1-7. 1 W,  97. 1-71NW,  sublaterals,  and  waste- 
way,  unit  5,  Coachella  Valley  distribution  system. 

3  steel  expansion  joints  for  intake  pipes  at  Granby  pumping 
plant. 

Galvanized  steel  towers  and  appurtenances  for  230  kilovolt  tie 
circuits.  Grand  Coulee  power  plant. 

Fabricated  structural  steel  for  seat  frame  for  floating  caisson, 
Grand  Coulee  Dam. 

Miscellaneous  structural  steel  for  cable  trays  RC  to  R9,  Grand 
Coulee  power  plant. 

Converting  4  barracks  to  apartment  building  at  Madras  Air 
Base. 

Reinforcing  steel - 


Contractor's  name  and  address 


Westinghouse  Electric  Corp.,  Denver,  Colo.. 
General  Electric  Co.,  Denver,  Colo... 


Moloney  Electric  Co.,  St.  Louis,  Mo • 

Pacific   Electric   Manufacturing   Corp.,   San 

Francisco,  Calif. 
Westinghouse  Electric  Corp.,  Denver,  Colo... 

Moloney  Electric  Co.,  St.  Louis,  Mo 

United  Engineering  Co.,  San  Francisco,  Calif- 
George  R.  Stacy,  Tulelake,  Calif 

Morrison-Knudsen  Co.,  Inc.,  Boise,  Idaho 


American  Pipe  &  Construction  Co.,  Portland, 

Oreg. 
Chicago  Bridge  &  Iron  Co.,  Chicago,  111 

Elliott  Construction  Co.,  Omaha,  Nebr 

Dawsonand  Corbett,  Rawlins,  Wyo 

Veruon  Bros.,  Boise,  Idaho 


American    Pipe    &    Construction    Co.,    Los 
Angeles,  Calif. 

Pacific  Coast  Engineering  Co.,  Alameda,  Calif 
American  Bridge  Co.,  Denver,  Colo 

George  T.  Gerhardt  Co.,  Inc.,  San  Francisco, 

Calif. 
Vinnell  Co.,  Inc.,  Alhambra,  Calif 

R.  P.  Syverson,  Bend,  Oreg--. 


Bethlehem  Pacific  Coast  Steel  Corporation, 
San  Francisco,  Calif. 


Contract 
amount 


$130, 492 
71,055 

27,000 
35, 912 

11,870 
765,982 

40,530 

549, 144 

1,  589,  219 

10,385 
699,200 
267,  865 

15,000 
105.253 

1,489,447 

13,  425 
58,535 
34,000 
13,882 
34,453 
300,549 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  by  December  1948 


Project 


Description  of  work  or  material 


Project 


Description  of  work  or  material 


Boulder  Canyon,  Ariz. -Xev.. 
Central  Valley,  Calif 


Do. 
Do- 

IX. 

Do- 


Columbia  Basin,  Wash- 
Do.... 


Do 
Do- 


Davis  Dam,  Ariz.-Nev.. 

Do 

Do-... 

Do.... 
Fort  Peck,  Mont 


Gila-Wellton-Mohawk,  Ariz_ 
Klamath,  Calif.-Oreg 


Governors  for  units  A3  and  A4,  Hoover  power  plant. 
Construction  of  earthwork,  lining,  and  structures  for  about 

15  miles  of  Delta-Mendota  Canal  near  Patterson,  Calif. 
Relocation  of  7.2  miles  of  railroad  spur  above  Keswick 

Reservoir  between  Middle  Creek  and  Matheson,  Calif. 
Painting  3  penstocks  for  Shasta  power  plant. 
£{0/196  kilovolt  metering  equipment  for  Shasta  substation. 
3  bus  reactors  for  Tracy  switchyard. 
2:iO/196-,  115-,  and  69-kilovolt  instrument  transformers  for 

Tracy  switchyard. 
Additions  to  6,900-volt  switchgear  XLS,  Grand  Coulee 

power  plant. 
Construction  of  North  Dam,  an  earth-fill  structure  which 

is  to  form  the  north  barrier  of  Grand  Coulee  equalizing 

reservoir,  about  2  miles  southwest  of  Coulee  Dam,  Wash. 
Construction  of  earthwork  and  structures  for  15.3  miles  of 

West  Canal  near  Ephrata,  Wash. 
Construction  of  earthwork  and  structures  for  about  1.5 

miles  of  Feeder  Canal  near  Coulee  Dam,  Wash. 
13.8-kilovolt  bus  structure  for  Prescott  substation. 
Main  control  board  for  Prescott  substation. 
Structural  steel  for  Davis  power  plant. 
Metal  doors  for  Davis  power  plant. 
Construction  of  about  4.3  miles  of  12.5-kilovolt  wood-pole 

transmission  line  near  Savage,  Mont. 
Construction  of  500-kilovolt-ampere  substation  which  is  to 

furnish  power  supply  to  the  Savage  pumping  plant. 
Pumping  units  for  pumping  plants  1,  2,  and  3. 
Improvements  of  Lost  River  channel  in  Langell  Valley- 
near  Klamath  Falls,  Oreg. 


Lewiston  Orchards,  Idaho. 

Minidoka,  Oreg 

Mirage  Flats,  Nebr-__ 


Missouri  Basin,  Kans 
Missouri  Basin,  Nebr. 


Do. 

Do. 
Do- 


Missouri  Basin,  N.  Dak. 

Missouri  Basin,  Wyo 

Ogden  River,  Utah 

Do 

Riverton,  Wyo 


Construction  of  filter  plant  and  Clearwater  Reservoir 
which  is  to  supply  water  to_  domestic  and  irrigation  dis- 
tribution systems  near  Lewiston,  Idaho. 

Concrete  canal  lining  at  mile  2  in  Milner-Gooding  Canal 
near  Burley,  Idaho. 

Removal  of  portion  of  existing  Cottonwood  Creek  siphon 
and  lengthening  of  siphon  near  Hemingford,  Nebr. 

High-pressure  gates  for  Cedar  Bluff  Dam. 

Furnishing  and  erecting  20  prefabricated  residences  for 
government  camp  at  Superior,  Nebr. 

Construction  of  Superior-Courtland  Diversion  Dam,  a  300- 
foot  long  concrete  gravity  overflow  structure,  on  the 
Republican  River  near  Guide  Rock,  Nebr. 

Construction  of  earthwork  and  structures  for  about  12.5 
miles  of  Superior  Canal  near  Superior,  Nebr. 

Construction  of  earthwork  and  structures  for  about  6.5 
miles  of  Cambridge  Canal  near  Oxford,  Nebr. 

Construction  of  1,500-kva.  Watford  City  substation,  North 
Dakota. 

Construction  of  about  1 .5  miles  of  access  road  at  Keyhole 
Dam,  about  18  miles  northeast  of  Moorcroft,  Wyo. 

Construction  of  earthwork  and  structures  for  an  equalizing 
reservoir  for  south  Ogden  lateral  distribution  system. 

Installation  of  Venturi  meter  in  a  75-inch  pipe  line  of  the 
Ogden  Canyon  conduit. 

Construction  of  concrete  structures  for  Lost  Wells  and 
Pilot  laterals,  near  Riverton,  Wyo. 


Lake  Reservoir.  From  Medicine  Lake  Reservoir  the  water 
would  be  pumped  over  into  North  Dakota  and  utilized  to 
irrigate  approximately  1,400,000  acres  of  the  Missouri-Souris 
unit  in  North  Dakota. 

The  unit  will  also  include  construction  of  16  pumping  units 
along  the  south  side  of  the  Missouri  River  in  Montana,  with 
a  total  area  of  approximately  36,000  acres.  Under  the  main 
canal,  on  the  north  side  of  the  Missouri  River  in  Montana, 
about  48,000  acres  of  land  will  be  irrigated  by  gravity.  These 
lands  lie  between  the  canal  and  the  river  and  extend  from 
the  diversion  dam  to  Medicine  Lake  Reservoir.  An  addi- 


tional 52,000  acres  of  land  will  be  irrigated  by  pumping  from 
the  main  canal,  and  about  (17,000  acres  by  pumping  directly 
from  Medicine  Lake. 

Sufficient  moisture,  heavy  yields  and  good  prices  of  the 
last  few  years  have  brought  hope  and  a  minor  degree  of 
wealth  to  most  of  the  farmers,  but  they  have  not  forgotten 
those  drought  years  from  19,31  to  1940,  low  prices  and  "Black 
Blizzards."  Many  are  anxiously  awaiting  development  and 
completion  of  the  Missouri-Souris  unit  that  will  so  greatly 
benefit  them  and  insure,  through  irrigation,  greater  economic 
stability.  THE  END 


fublie  Library, 
Kansas  City* 
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Field  of  irrigated  lettuce  in  the  Salt  River  Valley,  Arizona 
Bureau  of  Reclamation  photo  by  Ben  D.  Glaha 
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LETTERS  (Continued) 

Thanks  to  the  Reclamation  Era 

ROUTE  1,  Box  923,  ASTORIA,  OKEG., 

September  9,  19$8. 

DEAR  EDITOR  :  I  noticed  In  the  July  issue  that  the  Northern  Pacific 
Railway  had  about  30  farm  units  in  the  Pasco  pumping  unit  to  cell. 
I  wrote  in  and  fortunately  qualified  and  purchased  one  of  these  units. 
Thanks  to  the  RECLAMATION  ERA. 
Truly  yours, 

CHESTER  C.  DIXON. 

Irrigation  District  Members  Included 

HlGHLEY,  ARIZ. 

July  7,  19%8. 

DE  R  EDITOR:  Certainly  your  publication  is  most  enlightening  and 
helpful  to  me  and  I  would  not  want  to  be  without  it.  However,  pleas.1 
note  that  I  own  land  in  an  irrigation  district,  which  I  am  not  certain 
entitles  me  to  the  lower  rate  for  subscription. 

Enclosed  I  send  you  my  personal  check  in  the  amount  of  1  dollar. 
Does  it  entitle  me  to  1-  or  2-year  subscription? 

HOWARD  MARTINDALE, 
Roosevelt  Water  Conservancy  District. 

f  To  reader  Martindale,  thanks  for  the  kind  words;  and 
for  him  and  other  members  of  irrigation  districts  in  the  West 
the  ERA  is  only  50  cents  a  year — Ed. 

Associated  General  Contractors'  Attitude 

Via  the  former  Chief  Engineer's  office  we  received  the  fol- 
lowing communication  from  the  Associated  General  Contrac- 
tors' George  H.  Atkinson.  We  are  printing  this  letter  and 
Walker  R.  Young's  reply  as  an  acknowledgment  and  notifica- 
tion to  contributors.  Those  connected  with  the  publication 
of  material  appearing  in  the  RECLAMATION  ERA  have  already 
noted  this  comment. 

GUY  F.  ATKINSON  Co., 
CONTRACTORS  AND  ENGINEERS, 

10  WEST  ORANGE  AVENUE. 

SAN  FRANCISCO,  CALIF., 

April  15,  19'i8. 

DEAR  MR.  YOUNG  :  As  a  member  of  the  Associated  General  Contrac- 
tors Contact  Committee,  an  article  in  the  December  1047  issue  of  th-j 
RECLAMATION  ERA  written  by  Mr.  William  T.  Easterday  and  titled  "The 
Drama  of  a  Big  Bid  Opening"  has  been  called  to  our  attention.  One 
paragraph  therein  reads  as  follows: 

The  Government  announces  a  date  and  place  for  opening  of  bids. 
At  a  certain  hour,  usualli/  10  a.  in.,  all  liidx  must  have  been  submitted 
in  xi "filed  enrelopes  and  the  opening  proceeds.  Often  the  bids  arc  re- 
ceived at  the  very  last  minute,  since  the  firms'  representatives  gather 
together  before  the  opening  and  try  to  find  out  what  the  others  are 
bidding,  scaling  their  oion  bids  down  to  a  minimum  just  before  the 
deadline. 


We  are  quite  certain  that  Mr.  Easterday  intended  no  harm  in  writing 
this  paragraph,  but  our  members  have  taken  exception  to  the  inference 
made  by  the  last  sentence  therein  that  representatives  of  the  various 
competitive  firms  in  any  way  compared  bids  before  a  letting.  We  are 
certain  that  no  responsible  contractor  permits  his  representatives  to  in 
any  way  discuss  a  bid  before  it  is  opened,  and  believe  that  it  is  unfor- 
tunate that  such  an  impression  is  gained  on  a  first  reading  of  this 
article.  We  are  fully  aware  that  many  machinery  salesmen  and  others 
do  considerable  "gossiping"  before  a  letting,  but  know  it  is  not  cus- 
tomary for  representatives  of  the  contracting  firms  to  join  in  any  such 
discussions. 

Since  we  feel  that  it  is  a  matter  of  mutual  concern  to  both  your 
org:in'z'ition  and  to  ours  that  no  shadow  be  cast  on  the  integrity  of 
competitive  bid  openings,  we  are  simply  writing  you  to  call  this  matter 
to  your  attention.  We  feel  that  it  was  undoubtedly  unintentional  and 
should  bj  dropped  in  this  instance.  However,  we  suggest  that  you 
bring  the  matter  to  the  attention  of  the  editor  so  that  future  state- 
ments of  this  type  may  be  avoide;!  unless  some  specific  case  is  cited. 

With  all  best  wishes, 
Yours  very  truly, 

GEO.  H.  ATKINSON. 


DEAR  MR.  ATKINSON  : 


APRIL  23,  1948. 


I  appreciate  your  informing  me  on  the  attitude  of  the  A.  G.  C. 
members  toward  a  paragraph  of  the  article  entitled,  "The  Drama  of  a 
Big  Bid  Opening,"  which  appeared  in  the  December  1947  issue  of  the 
RECLAMATION  ERA.  I  am  particularly  concerned  about  preserving 
the  integrity  of  our  competitive  bidding  practices,  and  I  am  sure  that 
Commissioner  Straus  shares  my  concern.  To  advise  him  of  the  recep- 
tion of  the  ERA  article  by  members  of  the  A.  G.  C.  I  am  taking  the 
liberty  of  forwarding  the  Commissioner  a  copy  of  your  letter  of  April 
15,  1948.  I  am  certain  that  he  will  be  glad  to  see  that  such  statements 
as  you  refer  to  are  avoided  in  the  future. 
Sincerely  yours, 

WALKEU  R.  YOUNG, 

Chief  Engineer. 


IT'S  NOT  TOO  EARLY  .  .  . 

to  begin  thinking  of  your  Christmas  shopping. 

Solve  your  gift  problems  by  sending  subscriptions  to  the 
RECLAMATION  ERA  to  your  friends.  Each  month  they  will 
be  reminded  of  your  thought  fulness,  and  if  you  send  your 
subscription  in  time,  we  shall  mail  a  special  Christmas  Sub- 
scription Certificate  to  notify  them  of  your  gift.  Simply 
fill  in  the  blank  below  with  the  name  of  the  person  to  whom 
the  subscription  is  going,  and  add  "Christmas  Gift  Subscrip- 
tion from "  with  your  name  clearly 

printed  so  that  it  may  be  inscribed  on  the  certificate.  At- 
tach the  names  and  addresses  of  additional  persons  to  whom 
you  widi  to  send  the  ERA  as  a  gift  to  the  blank  with  your 
remittance. 


THE  COMMISSIONER, 

Bureau  of  Reclamation,  United  States  Department  oj  the  Interior. 

Washington  25,  D.  C. 

SIR:    Enclosed   is  a   check,  or  money  order    (no   stamps)    made  out  to  THE 

TREASURER  OF  THE  UNITED  STATES  in  the  amount  of for 

a year  subscription  to  the  RECLAMATION  ERA. 

Sincerely, 

Check  (\/)   if  member  of  water  

users  association  Q  (Name) 


(Name  and  address  of  association) 


(Address) 
(Include  zone  number,   if  any) 


SUBSCRIPTION  RATES 

Twelve  issues  for  $1.00 
per  year 

• 

Special  rale  of  50  cents  for 

members  of  water  users 

associations 

• 

Foreign  subscription  rate 
SI. 50  per  year 
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OKLAHOMA— Region  of  Opportunity 


Oklahoma — last  of  the  States  formed  from  the  Louisiana 
Purchase — brought  into  the  Union  a  wealth  of  natural  re- 
sources: timbered  mountains,  treeless  plains,  fertile  soils, 
valuable  minerals  and  building  materials,  and  rich  resene- 
of  petroleum.  These  rc-min-es  attracted  a  restless,  energetic 
people.  When  statehood  was  proclaimed  November  16, 
1907,  and  the  union  of  Oklahoma  Territory  with  the  un- 
organized Indian  Territory  was  consummated  as  the  forty- 
sixth  State,  li-;.  million  new  citizens  were  added  to  the 
Union — a  imputation  greater  than  any  of  20  States  and  four 
times  as  many  as  in  any  other  State  at  its  time  of  admission. 

Oklahoma,  though  a  young  State,  has  encompassed  much 
history  within  its  borders.  During  most  of  the  last  century 
this  region  was  Indian  country,  a  dragnet  that  caught  rem- 
nants of  almost  50  tribes  thrust  from  their  native  habitat  by- 
white  expansion. 

Here  they  found  temporary  respite  from  eventual  absorp- 
tion as  land-hungry  whites  below,  above,  and  beyond  their 
hind  established  territorial  or  State  governments.  Settled 
ai:n'iig  the  hills  and  valleys  along  the  rivers  and  creeks  of 


eastern  Oklahoma  were  the  Five  Civilized  Tribes,  the  Chero- 
kee, Creek,  Choctaw.  Chickasaw.  and  Seminole  Indians,  dis- 
]ni.<.r~-cd  of  their  native  lands  in  the  Southern  States,  reluc- 
tantly lured  by  the  shibboleth  that  this  new  country  should 
IM>  theirs  "as  long  as  the  grass  grows  and  the  water>  run." 

These  tribes  included  members  and  mixed-bloods  who  had 
been  men  of  influence  and  substance  in  their  former  homes. 
Some  owned  slaves;  many  of  these  were  skilled  artisans, 
liuilding  upon  what  they  had  salvaged  from  the  removal, 
aggressive  leaders  fostered  commerce  and  industry  in  the 
new  land,  established  republican  forms  of  tribal  government 
anil,  midst  the  turmoil  of  mutually  destructive  jealousy,  pro- 
gressively advanced  in  adopt  ing  the  white  man's  culture. 

Because  the  Five  Tribes  sympathized  with  the  Confeder- 
acy, the  Federal  Government  forced  concessions  that  brought 
about  a  great  transformat  ion  in  Oklahoma.  The  Five  Tribes 
had  to  surrender  most  of  their  western  lands:  remnant-  uf 
Indian  Tribes  were  settled  on  reservations  and  once  power- 
ful nomads  who  had  followed  the  buffalo  were  forced  to  an 
adjustment  of  livelihood  and  beggarly  assistance  that  led  to 
the  allotment  of  lands  and  usually,  to  individual  destitution. 

The  great  range  cattle  industry  flourished.  Welsh  and 
English  emigrants  were  brought  in  to  work  the  rich  veins  of 
coal  owned  bv  the  Choctaws  and  Chickasaws.  Railroads 


Immediate  left:  An  ancient  and  youthful  member  of  the  Kiowa  tribe  meet.  They  are  only 
two  of  more  than  100,000  Indians  in  Oklahoma,  thousands  of  whom  meet  with  Indians 
from  all  over  the  U.  S.  at  Anodarko,  Okla.,  to  relive  customs  of  the  past.  Bottom 
left:  Pioneer  Woman  Memorial  statue  at  Ponca  City,  Okla.  Bottom  right:  A  street 
scene  in  Oklahoma  City,  soon  after  Opening  Day,  April  22,  1889. 
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were  constructed  that  speeded  up  the  attraction  of  this  rich, 
lovely  land. 

On  April  22, 1889,  the  Federal  Government  opened  the  un- 
assigned  lands,  a  heart-shaped  region  of  almost  2  million 
acres  within  the  center  of  the  State,  to  settlement.  Five 
openings  followed  in  the  western  half  of  the  State  while, 
meantime,  the  final  dissolution  of  tribal  sovereignty  was  tak- 
ing place  among  the  Five  Tribes.  After  halting  individual 
attempts  by  the  two  regions  to  enter  the  Union  as  separate 
States,  single  statehood  was  achieved  November  16, 1907. 

At  this  time  Oklahoma's  economy  was  predominately  agri- 
cultural; urban  population  amounted  to  only  7.4  percent  in 
1900.  Although  the  State  has  almost  doubled  in  popula- 
tion—at statehood,  1,414,177  and  in  1940,  2,336,434— a  pre- 
ponderant shift  has  been  made  away  from  the  farms  to  the 
cities.  Now,  more  than  60  percent  of  the  State's  labor  force 
is  employed  in  nonagricultural  pursuits. 

But  agriculture  remains  the  principal  source  of  income. 
With  nearly  35,000,000  acres  of  its  total  area  of  some  44,- 
000,000  acres  in  farms,  Oklahoma  produces  every  major  crop 
grown  in  the  United  States.  Varied  soils,  contrasting  to- 
pography and  a  spread  in  average  annual  rainfall— 20  inches 
in  the  northwest  to  more  than  45  inches  in  the  southwest — 
have  made  possible  great  diversity  in  agricultural  methods 
and  products.  Wheat,  cotton,  corn,  oats,  peanuts,  alfalfa 
and  alfalfa  seed,  broomcorn,  pecans,  watermelons,  and  other 
agricultural  products  returned  producers  last  year  $473,328,- 
000.  Livestock,  dairy  products,  poultry  and  eggs  brought 
this  total  to  $742,253,000. 

Indicative  of  the  interest  in  improving  agricultural  prac- 
tices, the  State  is  blanketed  by  soil  conservancy  districts  and 
is  pushing  this  program  to  build  and  conserve  its  soil  re- 
sources. And  destined  to  continue  agricultural  advance- 
ment are  members  of  the  Future  Farmers  of  America  and 
4—H  Club  organizations.  These  boys  and  girls  have  won 
more  national  awards  in  their  project  work  during  the  past 
20  years  than  those  of  any  other  State. 

Present  enrollment  in  4-H  Club  work  is  64,666 ;  the  State 
boasts  a  4-H  Club  alumni  of  more  than  800,000,  many  of 
whom  are  now  successfully  practicing  their  early  lessons  on 
farm  improvement.  There  are  191  Future  Farmer  Chapters 
in  Oklahoma  with  a  membership  of  approximately  10,000. 
A  proposal  to  double  the  youth  farm  program  has  the  active 
support  of  Governor  Roy  J.  Turner  and  other  agricultural 
leaders.  Such  men,  too,  have  sponsored  the  up-breeding  of 
livestock  by  the  youth  organization ;  this  year  Oklahoma  had 
12  4-H  Club  winners  in  national  achievement  contests  at 
Chicago,  while  a  steer  owned  by  Claude  Millwee,  a  Future 
Farmer  lad  from  Fort  Cobb,  won  the  grand  championship  at 
the  International  Livestock  show. 

The  petroleum  industry,  long  prominent  in  Oklahoma's 
economic  life,  has  been  a  compelling  force  in  industrial  ad- 
vance. Since  the  drilling  of  the  first  commercial  producing 
well  at  Bartlesville,  Cherokee  Nation,  in  1897,  approximately 
5,750  million  barrels  of  oil  valued  at  $7,700,000,000  have 
flowed  from  Oklahoma  wells.  Estimated  additional  re- 
serves of  1  billion  barrels  remain  underground.  Daily  crude 
oil  production  exceeds  400,000  barrels.  Some  of  the  older 
fields  produce  from  six  separate  horizons  while  exploratory 
efforts  open  new  fields  or  extend  the  boundaries  of  old  fields 


A  mixture  of  oil  and  corn.     Farm  crops  growing  within  the  shadows  of  oil 
rigs  are  not  uncommon  sights  in  Oklahoma. 

each  year.  Oklahoma  since  statehood  has  never  ranked  be- 
low fourth  among  the  States  in  the  production  of  oil. 

This  led  to  the  heavy  concentration  of  oil  refining  in  the 
State.  There  are  now  25  active  refineries  with  a  daily  ca- 
pacity of  226,000  barrels  of  crude  oil  which  produce  in- 
numerable byproducts.  These  plants  in  1939  employed 
5,133  workers  who  received  $8,578,455  in  wages  for  manu- 
facturing products  worth  $106,666,837.  The  value  added 
by  manufacturing  amounted  to  $18,085,209. 

It  would  be  difficult  to  estimate  the  influence  the  oil  in- 
dustry has  had  upon  the  State's  development.  Land-owners 
in  every  county  have  benefitted  from  leasing  operations; 
there  is  probably  no  town  in  the  State  where  none  of  the 
citizens  have  made  money,  lost  money,  or  invested  in  this 
highly  speculative  enterprise.  Lawyers,  royalty-owners, 
lease-brokers,  county  and  State  governmental  units  benefit 
from  the  industry  while  hundreds  of  families  are  directly 
dependent  upon  the  industry  for  employment  in  exploratory, 
drilling,  pipeline,  refining,  wholesale,  and  retail  operations. 
The  manufacturing  and  handling  of  oil  field  supplies,  too, 
is  a  leading  industry. 

Oklahoma  has  enough  other  minerals  to  give  it  fifth  place 
among  all  States  as  a  producer  of  mineral  wealth.  It  has 
a  coal  reserve  of  some  55  billion  tons,  125  billion  tons  of 
gypsum,  and  billions  of  tons  of  dolomite,  limestone,  volcanic 
ash,  rock  wool,  rock  asphalt  and  a  host  of  other  minerals. 
Leader  in  lead  and  zinc  production,  noted  for  its  building 
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stone  and  glass  sun. I.  Oklahoma  is  just  U-ginning  to  realize 
the  importance  to  industry  of  other  minerals. 

Probably  of  greatest  recent  significance  industrially  to 
Oklahoma  has  been  the  rum-cut  rat  ion  of  the  glass  industry 
in  the  State.  Thirteen  glass  companies  now  operate  plants 
near  cheap,  abundant  fuel  and  one  of  the  greatest  supplies 
of  glass  sand  in  the  Nation.  This  industry  is  growing  and 
it  has  been  prophesied  its  payroll  in  the  State  will  soon  rival 
that  of  petroleum  refining.  Oklahoma's  greatest  industry. 

Food  processing,  wheat  milling,  and  the  manufacture  of 
dairy  products  are  tending  to  balance  the  State's  agricultural 
production  and  processing  economies  while,  in  the  south- 
eastern part  of  the  State,  extensive  timber  resources  arc  being 
used  for  the  manufacture  of  timber  products.  From  1940- 
1944  manufacturing  payrolls  increased  Nation-wide  only  519 
percent  while  in  Oklahoma  they  increased  80  percent,  largely 
because  of  the  concentration  of  war  industries  in  the  South- 
west. Recent  estimates  indicate  that  Oklahoma's  advance  in 
manufacturing  during  the  postwar  period  ranks  sixth  among 
the  1.'.  Southern  States.  There  was  five  times  more  private 
construction  of  business  houses,  warehouses  and  factory  sites 
last  year  than  in  1939. 

Legislation  enacted  last  year  made  the  tax  structure  mop- 
favorable  to  industry.  Oklahoma  makes  no  State-wide 
ad  valorem  levy;  the  State  income  tax  was  reduced  one-third. 
Products  sold  for  use  outside  the  State  are  exempt  from  sales 
tux:  machinery  and  equipment  are  exempt  from  sales  and 
u -e  tax.  A  new  business  corporation  code  with  advantages 
incorjMirated  in  the  lilx-ral  Delaware  Code  was  adopted. 

Factors,  too,  in  the  recent  industrial  expansion  in  Okla- 
homa are  natural  gas  and  electric  power.  Oklahoma  has 


adequate  supplies  of  natural  gas  to  meet  demands  made  by 
industrial  expansion.  The  estimated  reserves  of  10.735  bill  ion 
cubic  feet  assure  heavier  use  of  this  important  fuel  within 
the  State. 

Approximately  12  percent  of  the  electric  power  supply  is 
owned  by  municipalities,  12  percent  is  under  State  or  Federal 
agencies,  and  the  remaining  76  percent  is  privately  owned. 
Great  generating  plants  have  contributed  toward  increasing 
power  output  ten  fold  since  1920.  Oklahoma  exported  elec- 
tric power  during  the  war  and  is  capable  of  furnishing  power 
to  much  more  industry  than  is  now  within  the  State. 

Oklahoma  is  the  home  of  the  W.  C.  Austin  reclamation 
project,  now  nearing  completion  by  the  Bureau  of  Reclama- 
tion. This  45,000-acre  project  at  A  It  us  is  further  east  than 
any  previously  constructed  by  the  Bureau.  As  pointed  out 
by  Former  Governor  Robert  S.  Kerr  of  Oklahoma  in  his 
article,  ''Plow.  Plant,  and  Pray''  (see  RECLAMATION  Ki:\. 
May  1948),  Oklahomans  are  optimistic  about  the  future  of 
reclamation  in  their  State.  There  are  2,810.000  acres  of  fer- 
tile, alluvial  lands  in  the  flood  plains  of  Oklahoma's  stream-. 
Oklahoma  has  an  additional  1,300,000  acres  of  second  bottom 
lands.  The  bottom  lands  are  all  classified  as  superior  soil-. 
Reclamation  appears  to  be  the  most  promising  new  frontier 
in  the  State.  Under  direction  of  a  vigorous  State  Planning 
and  Resources  Board.  Oklahomans  are  moving  ahead  toward 
reclamation  and  the  next  decade  is  expected  to  wiin.-ss 
a  halt  in  much  of  the  water  that  has  been  moving  unused  to 
the  Gulf  since  "HO  and  before. 

Prompted  by  the  war  impetus,  gifted  with  natural  re- 
sources, aided  by  State  legislation,  Oklahoma  is  rapidly  work- 
ing out  a  more  equitable  balance  between  agriculture  and  in- 
dustry— building,  progressing,  growing.  TIIK  END. 


National  Reclamation  Association  Convenes  November  17 


Oklahoma    City,    Ok  la.,     will    be    the    site    for    the 
Seventeenth   Annual   Convention   of  the   National    Recla- 
mation Association  on  November  17,  18.  and  19.  1948. 

In  its  official  call  to  meml>ers.  the  National  Reclamation 
Association  outlined  the  objectives  of  the  convention  in  these 
words,  uTo  -pei-. I  the  completion  of  projects  under  way  .  .  . 
to  attain  better  economic  conditions  through  reclamation 
development  ...  to  integrate  the  plans  and  actions  of  the 
Association  with  those  of  the  States  and  of  the  public  which 
it  wrveti  .  .  .  and  to  coordinate  those  plans  and  actions  with 
the  agencies  by  which  the  work  is  done  .  .  ." 

Wednesday,  the  opening  day  session,  will  feature  reports 
of  committees  and  officers  of  the  Association.  State  caucuses 
will  !N>  held  to  select  State  directors,  members  of  the  resolu- 
tion committee  and  a  State  caucus  secretary. 

Thursday'*  session  will  b?  a  Water  Users'  Day  which  will 
be  devoted  exclusively  to  the  activities  and  problems  of  water 
men.  Serernl  irrigation  farmers  will  participate  in  the 
program.  Then-  will  be  a  disciiMtion  of  Sprinkler  Irrigation, 
followed  by  an  actual  field  demonstration. 

Topics  of  interest  to  irrigation  water  users  will  lie  sched- 
uled as  a  series  of  round  table  discussions,  featuring 
pn .hit-in-  relating  to  irrigation,  o|M>ration  and  maintenance, 
repayment  contracts,  legislation,  relationships  with  the  Bu- 
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reau  of  Reclamation  and  other  j>ertinent  subjects. 

The  Friday  session  will  Ix?  devoted  to  reports  and  p.ipers 
by  Commissioner  Michael  W.  Straus  of  the  Bureau  of  R-.-cla- 
mation,  Department  of  the  Interior;  Lt.  Gen.  R.  A.  Wlieeler. 
Chief  of  Engineers,  Department  of  the  Army:  and  .1.  C. 
Dykes,  Assistant  Chief.  Soil  Conservation  Service.  Depart- 
ment of  Agriculture.  President  of  the  Association  of  West- 
ern State  Engineers  O.  C.  Williams  will  discuss  "Ground 
Water  Problems  of  the  17  Western  States,"  and  Fred  E. 
Buck.  Montana  State  Engineer,  will  discuss  "State  Res]>on- 
sibility  for  Small  Project  Development." 

In  a  s|>ecial  message  to  all  mcml>ers  of  the  National  Recla- 
mation Association  and  f  riends  of  resource  development.  Gov. 
Roy  J.  Turner  of  Oklahoma  said,  "The  development  and 
improvement  of  programs  involving  water  conservation,  ir- 
rigation flood  control,  hydroelectric  power,  municipal  and 
industrial  water,  and  recreational  facilities  are  vital  to  a 
strong  and  productive  national  economy." 

The  Board  of  Directors  of  the  Lugert-Altus  Irrigation  1  >is- 
trict,  and  the  Hoard  of  Directors  of  the  Altus  Chamlici  of 
Commerce  issued  a  special  invitation  to  delegates  and  visi- 
tors to  view  Oklahoma's  first  Federal  Reclamation  project. 
on  Saturday.  November  20,  (see  page  209)  ami  Itecome  a.-- 

«  .  nf  IKM»</  OB  pmir'tta) 
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The  "New  Look"  in 
Thanksgiving  Turkeys 


by  PHIL  MERRITT,  Photographer,  Region   1,  Boise,  Idaho 
(Photographs  by  the  author) 

"You  DON'T  NEED  COLORED  MARISLES." 

This  phrase  means  very  little  to  the  average  person,  or  at 
best  it  only  recalls  some  incident  years  ago  when  he  was 
playing  for  keeps  and  lost  his  choice  "aggie."  But  to  Mr. 
and  Mrs.  George  Kratzberg  of  Notus,  Idaho,  it  means  a 
livelihood. 

They  raise  turkeys,  white  ones  to  be  exact.  This  particu- 
lar breed  is  distinctly  different  from  the  ordinary  bird. 
From  the  day  the  white  poult  is  hatched  it  is  a  good  eater 
and  the  Kratzbergs  do  not  have  to  resort  to  the  old  system 
of  putting  colored  marbles  in  the  mash,  which  is  used  by 
some  turkey  raisers  to  attract  poults  to  the  feed  rack.  Since 
the  success  of  raising  turkeys  depends  upon  the  rapid  rate 
in  which  they  mature,  "You  don't  need  colored  marbles"  is 
an  all  important  axiom  on  the  Kratzberg  ranch. 

The  Kratzbergs  live  on  a  54-acre  irrigated  farm  near 
Notus,  on  the  Boise  Federal  Reclamation  project.  They  are 
relatively  new  in  the  turkey  business  but  are  not  without 
experience  at  farming.  For  many  years  they  farmed  on  a 
share  basis  near  Melba,  Idaho.  This  experience  taught  them 
one  thing — if  you  have  a  place  of  your  own,  the  one  way 
to  make  a  better  living  is  by  raising  the  best  stock,  be  it 
poultry  or  crop. 

In  1947,  4  years  after  having  purchased  their  present  farm, 
they  started  raising  the  Beltsville  turkeys,  named  after  the 
Beltsville,  Md.,  experiment  station  of  the  Department  of 
Agriculture  where  they  were  developed.  Their  irrigated 
farm  was  an  ideal  location  to  try  the  new  breed.  They  had 
good  pasture  land  available  for  a  turkey  range  and  were 
producing  alfalfa  as  an  important  green  feed.  The  climate 
also  was  well  suited  for  the  projected  enterprise.  The  lo- 
cation, available  feed,  maturity  rate,  and  demand,  all  seemed 
to  predict  a  successful  venture  which  it  has  turned  out  to  be. 

From  eggs  laid  by  40  hens  during  the  summer  of  1947  they 
hatched  1,996  poults  for  the  following  fall.  This  repre- 
sented 83  percent  fertility  on  all  eggs  hatched — an  exceed- 
ingly high  figure,  and  an  encouraging  start  for  the  Kratz- 
bergs. 

The  Beltsville  turkey  is  different  from  ordinary  turkeys 
in  appearance  and  manners.  It  is  all-white-feathered  with 
a  dark  blue  head  and  red  wattles.  The  bird  was  developed 
by  crossing  White  Holland,  Black  Narragansett,  White 
Austrian,  Bronze,  and  wild  turkeys.  The  turkey  is  broad- 
breasted  and  carries  more  meat  per  pound  of  bird.  It  has  a 
firm  thick  breast  of  white  meat  which  cooks  in  a  shorter 
length  of  time  and  retains  more  moisture  and  flavor.  When 
mature  the  hens  weigh  from  8  to  10  pounds  and  the  toms  from 
12  to  18  pounds.  This  lighter-weight  bird  fits  the  average 
family  table  and  budget  perfectly. 


Too  pretty  to  eat.     Young  Wallace  Frank  holds  a  typical  white  Beltsville 

turkey,  product  of  the  Boise,  Idaho,  Reclamation  project.     These  birds  are 

said  to  provide  more  meat  than  the  ordinary  variety,  and  are  especially  bred 

for  small  families. 

The  poults  are  started  in  electric  brooders  and  fed  mash 
for  about  10  days,  followed  by  a  combination  of  mash  and 
wheat.  After  graduating  from  this  infant  stage  they  thrive 
on  mi::ed  grain  with  wheat.  In  8  weeks  the  poults  are  ready 
to  take  to  the  field,  weather  permitting.  Within  6  months  the 
turkeys  are  ready  for  market.  During  this  relatively  short 
time  the  turkeys  have  consumed  less  feed  than  their  bronze 
relatives  and  will  demand  5  to  7  cents  more  per  pound  when 
sold.  Hatching  occurs  from  April  to  August  and  marketing 
from  October  to  February. 

Last  year  the  Kratzbergs  retained  240  hens  for  the  1948 
hatching  season,  the  increased  population  requiring  three 
brooder  houses  and  three  temporary  tents  for  shelter.  They 
have  a  standing  order  with  the  Beltsville  farm  for  eggs  and 
their  stock  is  renewed  yearly. 

The  birds  are  good  year-around  layers.  Eggs  are  gathered 
four  times  a  day.  Because  of  their  value,  they  are  collected 
regularly  and  carefully.  Once  a  week  George  takes  the 
crates  of  eggs  from  his  special  cellar  to  the  hatchery.  Next 
year  he  hopes  to  have  incubator  batteries  of  his  own. 

During  the  winter  months  the  flock  stays  inside  on  ele- 
vated pens  and  screened-in  sun  porches  which  aid  the  birds 
in  living  a  clean  and  healthy  life.  A  slat  flooring  on  the 
porches  simplifies  cleaning  operations.  A  wheelbarrow  can 
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There  ere  two  birdi  in  that  hand.     "Handle  with  care"  is  the  slogan  when 
KrotibcfS  collect*  tuikcy  CS9>  four  times  daily.     Value?     $1. 00  each. 


"You  don't  have  to  use  colored  marbles"  to  jet  these  birds  to  eat.     This  easy 
method  eliminates  footwork  ordinarily  required  to  jet  turkeys  in  and  out  of  coop. 


be  run  under  the  porches  where  the  droppings  collect.  This 
valnuble  fertilizer  is  utilized  on  the  fann,  as  nil  good  fanners 
do. 

George  says  that  he  does  the  work  while  Mrs.  Kratzberg 
ke«-p-  the  books  and  answers  the  OORMpOndeBOG,  but  he  al- 
ways has  a  big  smile  for  the  Mrs.  when  he  says  it.  Their 
daily  mail  is  an  amazing  assortment  of  orders  and  inquiries. 
Often  Mrs.  Kratzberg  has  30  or  more  cards  to  write  to  answer 
tin-  overwhelming  assortment  of  orders,  which  amount  to 
many  times  the  number  of  eggs  or  poults  for  sale.  Requests 
for  500  to  1,500  poults  are  common  and,  regretfully,  they  must 
be  rejected,  for  the  turkey  farm  is  but  a  young  '2-year-old 
enterprise  and  with  the  thoroughness  required  in  raising  tur- 
keys surer-.* fully,  large-scale  production  cannot  lx>  achieved 
overnight. 

The  Krntzbergs  have  two  silent  partners  working  full  time 
on  the  farm,  Bonnie  and  Laddie,  two  pure-bred  Scottish 
bonier  working  collies.  The  dogs  are  natural  herders. 
When  the  turkeys  run  loose  on  the  alfalfa  range  and  through 
the  .">  acres  of  sunflowers  planted  for  them  the  two  dogs  keep 
the  birds  in  check.  No  fence  is  required  to  keep  strays  from 
running  wild.  The  dog*  work  in  a  delilwrate,  slow,  creeping 
manner,  nosing  the  birds  along  in  a  flock.  They  never  bark, 
bite  or  run  when  working  turkeys.  The  dogs  xeem  resent- 
ful that  the  KratzbergV  chickens  are  fenced  for  they  indi- 
cate that  they  would  like  to  assume  the  additional  res|x>nsi- 
bility.  However,  this  spring  Ilonnie  had  a  family  of  her  own 
•nd  she  was  more  than  busy  trying  to  keep  an  eye  on  the 


turkeys  in  the  pens  and  yet  give  her  family  the  nr.  i--;iry 
attention. 

The  success  that  a  person  achieves  is  often  measured  by  the 
enthusiasm  he  displays  for  his  work,  and  this  is  no  exception 
on  the  Kratzberg  farm.  Mr.  and  Mrs.  Kratzber«r  have  built 
their  business  on  their  own  initiative.  Long  hours,  patience 
and  exj)erience  have  taught  them  the  right  way  to  do  things. 
All  of  their  energy  is  directed  towards  bettering  the  produc- 
tion of  turkeys.  No  detail  is  too  small  to  be  overlooked.  If 
you  visit  the  farm  and  express  a  desire  to  look  at  the  birds, 
Mrs.  Kratzlierg  will  probably  ask  you,  "Are  your  shoe* 
clean?'' or  "Have  you  l>eeii  in  any  other  poultry  hou-o  today  '." 

Early  this  spring  they  had  already  sold  .r>.(XMi  poults  for 
the  coming  season,  and  shipped  400  eggs  to  Iowa  and  800  to 
Canada.  In  addition  they  filled  a  multitude  of  l<x*al  orders 
for  turkeys.  Every  day  looks  like  a  visitor'-,  day  at  the 
Kratzbergs.  There  is  a  good  demand  the  year  around  for 
the  table  birds.  Next  year,  if  all  works  out  well,  the  Kratz- 
bergs  will  have  their  own  dreeing  plant,  where  the  turkeys 
will  l>e  dressed  and  quick  fro/en  for  sale  on  the  farm. 

Even  though  the  turkey  bu*inc><  j>  a  full-time  job,  the 
Knit/bergs  have  other  duties  to  perform.  They  have  • 
sheep,  12  Jersey  cows,  -jn  Shifted  Poland  China  hogs,  250 
to  ,'MM)  chickens  and  a  few  horses. 

Hut  the  way  the  business  is  growing,  some  day  the  oilier 
animals  will  have  to  give  way  to  the  wliite-featliered  bird 
which  is  the  "King  of  the  Krat/.bcrg  Kami"  and  the  "Pride 
of  TheHoise  Vail  Tin  KM.. 
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New  Electrical  Power 
Developments  in  Europe 


by  WENDAL  A.  MORGAN,  Head,  Power  System  Technical  Group,  Branch  of 
Design  and  Construction,  Denver  Colorado 

Early  last  summer  Harvey  F.  McPhail,  Director  of  the 
Branch  of  Power  Utilization,  and  I  attended  the  Interna- 
tional Conference  on  Large  Electric  High-Tension  Systems 
held  in  Paris.  The  organization,  known  familiarly  as  C.  I. 
G.  R.  E.  (Conference,  Internationale  des  Grands  Reseaux 
Electriques  a  Haute  Tension),  was  established  in  1921,  as 
a  permanent  international  organization  to  promote  the  ex- 
change of  engineering  information  on  technical  matters  re- 
lated to  the  design,  construction,  and  operation  of  large  high- 
voltage  electric  power  systems. 

In  attendance  at  the  conference  were  1,140  engineers  from 
40  countries  including  15  engineers  from  the  United  States. 
Mr.  McPhail  acted  as  Chairman  of  the  United  States  dele- 
gation of  State  Department  representatives,  and  I  presented 
two  papers,  served  on  an  international  study  committee  on 
power-system  stability,  and  presided  before  one  of  the  gen- 
eral meetings  in  the  absence  of  Mr.  L.  N.  McClellan,  Chief 
Engineer  of  the  Bureau,  who  was  unable  to  attend  the  con- 
ference. 

Over  100  technical  papers,  including  13  by  United  States 
authors,  were  presented  at  the  conference,  most  of  which 
were  discussed  at  considerable  length  at  conference  meet- 
ings. The  official  languages  were  English  and  French,  and 
the  discussions  were  translated  by  an  interpreter. 

At  left:  380-kv  double  circuit  transmission  line  under  construction  in  Switzer- 
land. Towers  of  thin  steel  tubing  members  filled  with  concrete  are  173  feet 
high.  Conductor  spacing  is  about  29  feet.  Below  center:  full  scale  model 
tower  for  unbalanced  force  tests  of  new  type  concrete-filled,  steel-tube  con- 


Foreign  engineers  at  the  conference  exhibited  great  in- 
terest in  technical  advancements  made  in  the  United  States 
and  were  most  generous  in  supplying  information  on  new 
developments  in  the  countries  which  they  represented.  It 
is  my  conclusion  from  the  conference  that  the  United  States 
is  advanced  technically  in  many  fields  of  electrical  engineer- 
ing as  compared  to  other  countries,  but  in  the  field  of  high- 
voltage  transmission,  European  engineering  is  ahead  of  that 
of  the  United  States.  This  is  probably  due  to  the  recogni- 
tion in  Europe  of  the  necessity  for  concentrating  on  hydro- 
electric power  development  as  a  means  of  conserving  coal  and 
other  fuel  resources.  Since  hydroelectric  power  installations 
are  usually  widely  separated  from  load  centers,  considerable 
pioneering  and  research  in  the  development  of  long,  high- 
voltage  transmission  lines  have  been  required  in  European 
countries. 

Inspection  trips  and  discussions  with  European  engineers 
after  the  meetings  were  as  important  as  the  conference  itself 
in  acquiring  knowledge  of  hydroelectric  power  development" 
practices.  At  part  of  the  C.  I.  G.  R.  E.  Conference,  inspec- 
tion trips  were  made  to  major  power  stations  in  Paris  and 
to  the  new  Genissiat  Power  Plant  on  the  Rhone  River  in  the 
French  Alps.  It  was  interesting  to  note  that  the  French 
have  had  230-kilovolt  underground  cable  in  use  for  15  years 
and  are  using  it  quite  freely,  whereas  132-kilovolt  is  the 
highest  voltage  cable  installed  in  United  States.  A  visit 
was  also  made  to  the  large  hydraulic  laboratory  and  equip- 
ment manufacturing  plant  of  Negret  Beglier  and  Piccard 
Pictet  at  Grenoble,  France.  The  hydraulic  laboratory  is 
claimed  to  be  one  of  the  largest  of  its  kind  in  the  world  and 
has  models  of  ocean  harbors,  rivers,  dams,  and  irrigation 
structures  for  Africa,  Australia,  Spain,  and  other  countries. 
It  was  of  particular  interest  because  of  the  similarity  to  the 
Bureau  of  Reclamation  laboratories  in  Denver. 


struction  in  Switzerland.  The  tower  withstood  about  17  tons,  equivalent  to 
!<A  times  the  unbalanced  pull  of  two  unbroken  conductors.  Below  right:  low 
oil  content  circuit-breakers  for  230-kv,  2.5  million-kva  interrupting  capacity 
services  in  France.  The  contacts  are  in  the  upper  branches  of  the  "Y." 
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Through  contacts  made  at  the  conference,  1  arranged  a 
trip  to  Switzerland  to  witness  tests  of  a  concrete  filled,  steel 
tube  constructed  transmission  line  tower  and  to  inspect  some 
unu-ual  hydroelectric  |x>\ver  plants.  S\\i-.<  engineers  of  the 
Motor-('olumbu>  ('».  developed  this  new  type  of  tower  which 
uses  considerably  le~-  Mcel  than  the  conventional  steel  angle 
tower.  The  concrete  increases  the  buckling  strength  of  the 
thin  tuU-s  by  taking  the  compression  stresses.  In  Switzer- 
land, where  labor  re  i-t-  arc  low  and  steel  tubing  costs  approxi- 
mately twice  as  much  as  steel  angles  per  pound,  the  towers 
cost  about  :$"•  |>ercent  less  than  the  steel  angle  towers,  an 
over-all  savings  of  about  17  percent  in  transmission  line  costs. 
Thi-  new  ty|*>  tower  is  used  on  the  double-circuit,  :>s<i-kilo- 
volt  line  now  under  const  ruction  and  also  on  50-  and  150-kilo- 
volt  lines,  which  I  observed  in  operation. 

The  Cliamloline  Power  Plant  in  the  Rhone  Valley  in 
Switzerland,  with  a  static  hydraulic  head  of  5,740  feet  is  the 
highest  head  plant  in  the  world.  A  hollow  gravity-type  dam 
creates  a  forebay  reservoir  at  the  base  of  three  large  glaciers. 
and  a  tail-race  canal  feeds  directly  into  the  Rhone  River. 
Each  of  the  five  37.500-kilovolt  ampere  generators  has  two 
il,280-honep<nrar  Pelton  wheel  turbines  supplied  from  the 
two  penstocks,  so  that  the  plant  may  be  operated  at  half 
capacity  when  one  of  the  penstocks  is  removed  from  service 
for  maintenance.  This  plant  has  many  features  not  found 
in  American  plants  because  of  our  practice  of  stressing  econ- 
omy of  design. 

While  in  Switzerland,  I  inspected  an  underground  power 
plant  of  250,<XX)-kilowatt  capacity  and  observed  two  others 
under  construction.  Many  such  underground  power  plants 
are  b.-ing  built  in  Europe.  Swedish  engineers  claim  it  is  less 
expensive  to  excavate  rock  for  a  power  plant  than  it  is  to 
•met  an  outdoor  building.  This  is  particularly  true  of 
a  plant  where  •.-.  |ienstock  can  be  brought  down  through  a 

At  left:  European  air  circuit-breaker  of  new  design  for  150-kv  service  with 
interrupting  lime  of  0.04  lo  0.05  tccond  and  rcclosinq  time  of  0.80  iccond. 
Contact*  are  in  horiiontal  part  of  "T"  and  air  under  nigh  prcuure  comes  up 
through  cen'er  column  and  blowt  out  the  arc.  Center:  two  penstocks  of 
Chandollne  Power  Plcnt  in  Switzerland  are  reinforced  with  steel  hoopi  over 


tunnel  and  where  the  surrounding  canyon  walls  are  steep. 
This  plan  of  construction  is  considered  good  engineering 
practice  as  well  as  providing  better  protection  from  bombing. 

Considerable  interest  at  the  conference  was  manifested  in 
extra-high  voltage,  aKernating-cunoit,  power  transmission 
over  long  distances.  Sweden  is  building  hydroelectric  power 
plants  which  are  about  600  miles  from  the  load  centers  and 
which  will  be  connected  to  the  present  230-kilovolt  trans- 
mission system  by  a  380-kilovolt  transmission  line.  The  380- 
kilovolt  system  will  go  into  operation  in  1951.  France  has 
already  constructed  a  250-mile.  400-kilovolt  line,  although 
it  is  now  in  operation  as  a  double-circuit  230-kilovolt  line. 
French  engineers  anticipate  the  six  conductors  in  this  initial 
double-circuit  230-kilovolt  line  will  later  be  rearranged  to 
operate  as  a  duplex  conductor,  single-circuit  400-kilovolt 
transmission  line.  Switzerland  is  constructing  a  double-cir- 
cuit 880-kilorolt  line,  but  it,  too,  will  be  initially  operated  at 
a  lower  voltage.  Eventually  continental  European  systems 
will  be  interconnected  at  ;>>so  or  400  kilovolts.  England  i> 
constructing  lines  for  future  operation  at  275  kilovolts  which 
is  about  twice  the  voltage  of  their  present  i:J2  kilovolt  grid. 
The  highest  voltage  transmission  lines  in  the  United  States 
>ire  the  287-kilovolt  Hoover  Power  Plant  to  Los  Argeles 
lines,  and,  although  experiments  are  being  conducted  on 
voltages  up  to  500  kilovolts,  no  higher  voltage  lines  than  those 
now  in  operation  are  known  to  be  in  immediate  prospect. 

Extra-high  voltage  transmission  introduces  a  problem  of 
corona  and  radio  interference.  Experiments  show  this  can 
be  overcome  by  a  single  large  diameter  conductor  or  by  two 
smaller  conductors  spaced  about  18  inches  apart.  Indica- 
tions are  that  the  duplex  conductor  scheme  is  favored  by 
most  engineers  because  it  has  only  80  percent  of  the  react- 
ance of  a  single  conductor  and,  therefore,  will  increase  the 

(Continued  on  p*gr  111) 

1 '•?  inches  thick  to  take  care  of  high  pressures  resulting  from  hydraulic  head 
of  over  one  mile.  Penstocks  decrease  in  site  as  pressure  increases,  from 
4.65  feet  diameter,  0.40-inch  thick  smooth  pipe,  to  the  3.23  diameter, 
3. 11 -inch  thick,  hoop  reinforced  pipe  shown  in  the  picture.  At  right:  switch- 
yard at  Lucendro  Power  Plant  in  Switzerland,  with  penstock  in  background. 
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Visit  the 
W.  C.  Austin 
Project 

by  MATTYE  WILSON  WILLIAMS,  Manager,  Altus,  Oklahoma, 
Chamber  of   Commerce 

All  the  folks  on  the  W.  C.  Austin  project,  near  Altus, 
Okla. — the  first  and  only  project  constructed  to  date  by  the 
Bureau  of  Reclamation  in  the  State — surely  do  like  to  have 
company. 

These  folks  in  southwestern  Oklahoma  are  a  friendly  lot; 
and  they're  powerfully  proud  of  their  project,  now  Hearing 
completion. 

What's  more,  this  project  is  smack  on  the  road  home  for  a 
great  many  delegates  who  will  attend  the  National  Reclama- 
tion Association  Convention  in  Oklahoma  City,  November 
17-19. 

Convention  delegates  who  accept  an  invitation  to  visit  the 
project  on  Saturday,  November  20,  will  have  a  mighty  good 
time  and  a  view  of  one  of  the  prettiest  reclamation  projects 
in  all  the  West. 

The  highways  from  Oklahoma  City  to  the  project  area 
beyond  to  Amarillo,  Fort  Worth  or  El  Paso,  Tex.,  Denver, 
Albuquerque,  Phoenix  and  everywhere  west  are  excellent. 
(See  map  on  next  page.) 

Convention  delegates  are  invited  first  to  the  city  of  Altus. 
There,  at  the  Chamber  of  Commerce,  they  will  be  provided 
with  literature  about  the  project,  maps  of  the  district  and  a 
personal  guide  to  conduct  them  through  the  project  and 
thence  to  Quartz  Mountain  State  Park,  close  by  the  project 
area,  where  they  will  be  guests  of  the  project  folks  for  a 
spell  of  refreshments  by  rock  fireplaces  in  the  park's  pic- 
turesque Community  Building. 

There  is  no  set  hour  for  arriving  in  Altus  or  touring  the 
project.  Visitors  may  arrive  at  any  hour  during  the  day. 
Then,  when  they  decide  they  must  light  out  for  home,  they'll 
be  free  to  take  to  the  open  road. 

The  project  tour  will  include  a  view  of  late  fall  crops 
under  irrigation,  the  structure  of  canals  and  laterals,  the 
modern  system  of  engineering  that  made  possible  this  ultra- 
modern reclamation  project,  including  siphoning  of  water 
under  the  North  Fork  of  Red  River  and  over  a  mountain 
to  the  fertile  soils  over  which  it  supplements  the  26-inch 
natural  rainfall  of  the  area. 

Altus  Dam  stores  152,000  acre-feet  of  water  at  Lake  Altus 
needed  for  the  semiarid  lands  of  the  tri-county  irrigation 
district. 

Waters,  which  otherwise  would  be  wasted  down  the  North 
Fork  of  the  Red  River  and  which  on  many  previous  oc- 
casions have  resulted  in  flood  damage,  have  become  a  con- 
stant supply  to  correct  the  uneven  balance  of  natural  rain- 
fall. 

The  W.  C.  Austin  project  lies  farther  east  in  the  sub- 
humid  zone  than  any  other  ever  undertaken  by  the  Bureau 
of  Reclamation. 
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Top  photo:  Altus  Dam  and  Reservoir,  located  18  miles  north  of  Altus, 
Okla.,  on  the  north  fork  of  the  Red  River  are  the  principal  features  of  the 
W.  C.  Austin  project.  Center  photo:  Cotton  will  be  white  and  ready  for 
picking  on  the  W.  C.  Austin  project  when  you  receive  this  copy  of  the  Era. 
Bottom  photo:  Quartz  Mountain  State  Park  nearby  the  project  provides  a  re- 
treat for  visitors.  Top  photo  by  Dale  A.  Hovey,  formerly  of  Region  V.  Center 
photo  by  P.  W.  George,  Region  V.  Bottom  photo  by  R.  N.  Reynolds. 
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Benefits  are  not  confined  to  irrigation,  however  ini{>ortant 
it  is  in  an  area  that  sometimes  experiences  blasted  hopes  for 
a  good  crop  year.  The  project  also  provi.lt-.-  an  unlimited 
municipal  water  supply  for  the  c-ity  of  Altus,  flood  control, 
and  recreational  facilities  at  Quartz  Mountain  State  Park 
near  Lake  Altus. 

The  irrigation  project  is  the  realization  of  a  dream  of  the 
past  half  century  by  men  of  vision.  In  1935  a  group  of 
iniMi  gathered  in  Altus  and  enlisted  the  legal  knowledge  and 
support  of  the  late  W.  C.  Austin,  who  in  the  next  11  years, 
as  a  civic  contribution,  spent  many  hours  and  made  many 
trips  to  get  the  project  through.  So  great  were  his  efforts 
that  soon  after  his  death  President  Truman  signed  legis- 
lation changing  the  name  to  W.  C.  Austin  irrigation  project. 

A  memorial  has  been  erected  at  the  dam  by  southwestern 
Oklahoma  friends  of  the  project's  benefactor. 

Preliminary  survey  for  the  project  was  initiated  in  1936. 
Two  years  later  the  re|x>rt  was  released  and  in  1939  first 
funds  were  allocated.  Next  the  district  was  formally 
authorized  by  a  vote  of  338  to  42,  giving  Joe  B.  Zinn.  first 
and  only  president,  and  other  officials  of  the  Lugert-Altus 
Irrigation  District,  the  legal  power  to  make  contracts  with 
the  Bureau  of  Reclamation.  Other  board  members  are 
Carthal  Mock  and  Bob  Minor. 

Construction  began  in  1941.  Present  plans  call  for  com- 
pletion of  all  details  and  water  available  to  the  entire  acre- 
age in  the  summer  of  1949. 

The  project  provides  one  acre  foot  of  water  per  year  for 
irrigable  land  in  the  district.  The  reimbursable  cost  of  ap- 
proximately $3,080,000  for  Federal  irrigation  construction 
is  being  repaid  to  the  United  States  Treasury  over  a  period 
of  In  years,  without  interest,  by  the  landowners  benefitting 
from  the  project. 

The  <-ity  of  Altus.  in  return  for  a  stable  water  supply, 
underwrote  payment  of  $1,080,000  of  the  reimbursable  por- 
tion of  the  cost.  Balance  of  the  project  cost  was  borne  by 
the  Department  of  the  Army  funds  for  flood  control,  by 
labor  and  materials  contributed  by  the  Work  Projects  Ad- 
ministration, plus  cost  of  relocation  of  utilities  and  trans- 
portation arteries. 

The  dam  is  of  concrete  gravity  type,  a  partially  curved 
structure  with  granite  masonry  on  the  upstream  face  and 
the  downstream  faces  of  nonoverflow  sections.  It  rises 
about  100  feet  above  the  stream  bed  and  has  a  crest  of  1,160 
feet.  Four  dikes  hold  back  water  in  low  points  of  the 
reservoir  rim.  Largest  is  Lugert  dike,  6,000  feet  long  and 
45  feet  above  the  natural  ground  surface. 

The  project  water  supply  is  obtained  by  run-off  water  from 
•yMO  square  miles  of  watershed,  varying  from  a  few  thou- 
sand acre  feet  in  dryer  seasons  to  over  300,000  acre  feet  in 
abnormally  wet  years. 

About  340  miles  of  canals  and  laterals  are  required  to 
serve  the  district,  centered  around  the  cities  of  Altus  and 
Blair.  These  canals  vary  in  capacity  from  "1)0  cubic  feet 
per  second  at  the  head  end  of  the  main  Altus  canal  to  a  few 
second  feet  in  the  smaller  laterals. 
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Demonstrating  how  irrigation  pays  are  fields  of  various 
crops  of  alfalfa  hay,  grain  sorghum,  Irish  potatoes,  water- 
melons grown  for  certified  seed ;  spinach,  cotton,  sweet  corn, 
wheat,  and  oats. 

Yields  in  irrigated  areas  in  the  2  years  that  water  has  been 
available  in  some  sections  of  the  project  have  been  from 
two  to  three  times  those  obtained  on  dryland  farms  in  the 
same  areas.  Various  processing  plants  are  being  attracted 
to  the  area  and  the  ultimate  success  of  the  W.  C.  Austin 
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project  will  be  an  important  factor  in  spreading  the  exten- 
sive benefits  of  reclamation  eastward  in  the  more  favorable 
rainfall  regions  of  the  Nation. 

Convention  time  for  the  National  Reclamation  Association 
will  be  cotton  picking  and  row  crop  harvest  time  for  folks 
on  the  W.  C.  Austin  project.  But  they're  planning  to  knock 
off  work  on  Saturday,  November  20,  and  show  everybody 
who  comes  to  see  them  what  reclamation  is  doing  for 
Oklahoma.  THE  END 


Index  and  Bound  Volumes 

As  an  economy  measure,  volumes  33  and  34  ( 1947  and 
1948)  of  the  RECLAMATION  ERA  will  not  be  bound,  as 
has  been  the  custom  in  the  past.  Separate  copies  of  the 
index  will  be  printed  as  soon  as  possible,  and  will  be 
available  free  upon  request. 
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PERCENT   OF  RESERVOIR    STORAGE  CAPACITY 
TEN  YEAR    AVERAGE    (1937-1946)  COMPARED  WITH 
STORAGE  CAPACITY   AS   OF  OCTOBER  1. 1948 
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NUMBER   OF  RESERVOIRS    REPORTED 

1813      2718        961*    2241      3658       I3481     2619         198  566        2107       3334 

CAPACITY   OF  REPORTED   RESERVOIRS  IN  THOUSANDS  OF  ACRE  FEET 


TEN  TEAR   AVERAGE  (J937-I946) 


AS  OF     OCT    I.  1948 


Not  all  reservoirs  in  all  States  are  reported,  but  enough  are  reported  to  give  a  reliable  index  of  each  Slate's 

storage  supply. 
Ib)   Most  State  averages  for  reported  reservoirs  are  for   full    10-year  period,   but   in   a  few  cases   reservoirs 

having  shorter  records  are  included. 

Ic)   Does  not  include  Narrows  (Yuba  River),  Fiiant  or  Shasta    Reservoirs.       September    30    storage    in    these 
three  reservoirs  combined  is  2,856,500  acre-feet,  which  is  66  percent  of  their  capacity. 

(d)  Does  not  include  Fort  Peck  Reservoir  (capacity  19,000,000  acce-feet).      September  30  storage  is  14,820,- 

000   acre-feet. 

(e)  Does    not    include    Lake    Mead    Reservoir    (capacity   31,140,000   acre-feel).      September   30   storage   is 

22,200,000  acre-feel. 


WEST- WIDE  FORECASTS  OF  1948-49  WATER  SUPPLIES  BASED  ON 
WORK  OF  THE  WESTERN  SNOW  SURVEYS 

By  PAUL  A.  EWINC,  Senior  Irrigation  Economist,  and  R.  A.  WOBK,  Senior 
Irrigation  Engineer,  both  of  the  Soil  Conservation  Service,  United  Statet 
I  i.-|..iriiii.-ni  of  Apiculture. 

Next  Year's  Water 

Your  weather  may  have  been  "unusual,"  your  crops  may 
have  been  hard-pushed  for  moisture  (though  they  came 
through  all  right),  and  you  probably  wonder  how  irrigation 
supplies  will  be  next  year. 

Well,  so  far  as  carry-over  storage  may  promise,  Western 
water  supplies  in  1949  will  be  normal — may  be  a  little  better 
than  that.  There  are  some  bad  spots,  but  a  survey  of  147 
reservoirs,  widely  scattered  throughout  the  Western  States, 
shows  that  total  October  storage  is  about  106  percent  of  the 
rnrrexponding  10-year  average.  Specifically,  as  reported  by 
the  Division  of  Irrigation  and  Water  Conservation,  Soil  Con- 
servation Service,  the  147  IBM  toil*  (not  including  Lake 
Mead,  Fort  Peck,  and  three  large  California  lakes)  hold  10,- 
809,000  acre- feet;  the  10-year  average  was  10,150,000  acre- 
feet.  But  total  capacity  of  the  147  reservoirs  is  27,298,000 
.  :'. .  • .  ,.  •  i-  -  •. :  :•  .j  ;.:  --I'.-,  j.  t  ,i  ...  m  i\  dbnbb 
present  carry-over  and  still  leave  room  for  more.  Later  par- 
agraphs and  the  chart  show  the  present  condition  of  storage, 
'  e  by  State. 

The  Soil  Conservation  Service  is  the  agency  with  which 
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the  Bureau  of  Reclamation  has  cooperated  during  recent 
years  in  water-supply  forecasts  based  on  snow  surveys.  An 
interesting  feature  of  this  cooperation  has  been  the  recent 
close  integration  of  effort  between  these  two  agencies  and 
the  United  States  Forest  Service  in  extending  and  mechan- 
izing broad  snow-survey  networks  in  Montana  and  Wyoming. 

Other  agencies  are  involved  in  snow  surveys.  They  in- 
clude the  Geological  Survey  and  National  Park  Service. 
many  irrigation  districts,  power  companies,  and  the  States 
themselves.  Soil  Conservation  Service  coordinates  its  own 
surveys  with  those  of  the  other  agencies  in  an  effort  to  pro- 
duce forecasts  of  West-wide  significance.  Some  of  the  States 
do  a  similar  job  for  their  own  interests.  California,  for  in- 
stance, through  its  Division  of  Water  Resources,  makes  its 
own  forecasts,  which  are  widely  accepted  by  irrigation. 
power,  and  municipal  interests. 

RECLAMATION  ERA  published  the  1948  forecasts  in  its  M:i\ 
issue.  The  following  paragraphs  tell  how  they  turned  out. 

Accuracy  of  1943  Run-Off  Forecast* 

Minor  to  noticeable  departures  of  stream  flow  from 
amounts  forecasted  by  April  1  snow  surveys,  occurred  in 
various  part  of  the  West  during  the  irrigation  season  of  I'.'lv 

The  stream-flow  year  ends  Septemlter  :{u.  Consequently 
only  a  few  flow  records  at  the  gnging  si  at  ion*  are  a-  \ei 
computed.  Enough  are  at  hand,  however,  to  provide  an 
index  of  accuacy  of  1948  run-off  fore.  .1-1-  from  snow  -m\< •>-. 
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WYOMING,  COLORADO,  NEW  MEXICO  AND  MONTANA  EAST  OF  THE 
ROCKIES. — Forecasts  in  this  area  were  quite  closely  borne  out  by  re- 
sultant stream  flow.  Average  error  of  9  forecasts  in  the  area  was  9 
percent.  In  four  of  9  cases  the  error  was  less  than  5  percent,  which  is 
probably  about  as  close  as  the  stream  flow  of  some  stations  can  be 
gaged  with  precision.  In  most  of  these  cases,  measured  flow  was  less 
than  the  forecasted  flow,  thus  reflecting  below-normal  precipitation 
which  characterized  this  general  area  during  spring  and  early  summer 
months  of  1948. 

NEVADA  AND  SOUTHWESTERN  UTAH. — Stream  flows  in  this  area  were 
reduced  by  as  much  as  40  percent  from  the  flows  forecasted  on  April  1. 
It  appears  that  watershed  evaporation  losses  in  this  area  were  much 
greater  than  normal  in  the  early  run-off  season  of  1948.  Chief  reason 
for  such  accelerated  evaporation  losses  was  greater  than  normal  move- 
ment of  drying  winds  over  the  snow  fields. 

In  western  Nevada  the  April  1  forecasts  were  modified  on  May  1 
to  account  for  unusually  heavy  April  snowfall,  which  was  approxi- 
mately 300  percent  of  normal.  The  May  1  forecasts  of  run-off  were 
quite  accurate,  the  difference  between  forecasted  and  obtained  flow  as 
a  percentage  for  various  streams,  ranging  as  follows : 

Percent 

West  Carson  at  Woodfords 0 

East  Carson  near  Gardnerville 6 

Carson  River  at  Fort  Churchill 4 

Carson  River  near  Carson  City 14 

West  Walker  near  Coleville 1 

East  Walker  near  Bridgeport 2 

Lake  Tahoe  (maximum  storage) 8 

CALIFORNIA. — The  California  water-supply  outlook  was  dismal  on 
April  1,  but  heavy  precipitation  and  resultant  heavy  mountain  snow- 
fall during  April,  subsequent  to  release  of  the  April  1  water  forecasts, 
did  much  to  improve  the  water  supply.  In  places,  April  snowfall 
ranged  up  to  400  percent  of  normal.  This  had  the  effect  of  greatly 
increasing  run-cff  from  the  amounts  forecasted  on  April  1.  On  a  few 
streams  the  run-off  did  not  differ  materially  from  the  April  1  forecast. 
These  include :  Feather  River,  error  of  forecast  2  percent ;  Yuba 
River,  error  of  forecast  5  percent ;  Kings  River,  error  of  forecast  8 
percent;  Kaweah  River,  error  of  forecast  8  percent.  In  all  cases  ex- 
cept Kern  and  Kings  Rivers,  the  actual  run-off  exceeded  the  forecasted 
run-off,  owing  to  precipitation  greatly  above  normal  during  April. 

OREGON. — As  in  California  and  the  Pacific  Northwest  in  ganeral, 
spring  precipitation  in  Oregon  was  very  much  above  normal.  Snow 
continued  to  pile  up  at  higher  altitudes  through  the  month  of  April. 
This  produced  stream  flow  greater  than  that  forecasted  from  snow 
surveys  on  April  1.  April  to  June  precipitation  ranged  from  slightly 
above  normal  in  the  Owyhee  Basin  to  262  percent  normal  in  the  John 
Day  Basin.  For  Oregon  as  a  whole,  April  to  June  precipitation  was 
about  160  percent  of  normal. 

Very  few  flow  records  of  forecasted  streams  are  as  yet  available 
but  all  of  those  at  hand  show  that  the  forecasts  generally  will  be 
exceeded  by  measured  April-September  flow.  This  is  illustrated  as 
follows : 


Forecasted 

Obtained 

April  1 

May  1 

Owvhi'c  River  above  Owyhee  Reservoir  . 

Aae-St. 
150,000 
315,000 
421,000 
6,000 
14,000 

Acre-ft. 
225.000 
325,000 
435.  000 
14,500 
41,000 

Acre-fl. 
234,620 
330  000 
475.000 
21.940 
66,850 

North  Fork,  Ropue  River  

Upper  Klamath  Lake  inflow 

Gerber  Reservoir  inflow 

Clear  Lake  Reservoir  inflow  

COLUMBIA  BASIN  (WASHINGTON,  IDAHO,  PARTS  OF  MONTANA  AND 
OREGON). — Stream  flow,  without  exception  in  the  data  at  hand,  ex- 
ceeded the  amount  forecasted  on  April  1.  There  appear  to  be  two  chief 
reasons  for  the  difference: 

1.  Precipitation  over  the  northern  and  western  part  of  Columbia 
Ba.iiii  iriix  markedly  above  normal  in  both  April  and  Man.     In  May  it 
ranged  up  to  as  much  as  tflO  percent  of  normal.    For  Oregon  as  a 
'Whole,  precipitation  for  April  to  June,  inclusive,  was  about  160  percent 
of  normal. 

2.  Above-normal  temperatures  both  day  and  night  through  the  latter 
part  of  May  and  toward  mid-lunc  resulted  in  greater  than  usual  icater 
yield  from  the  snow  pack.     This  icas  due  to  accelerated  snow  melt  and 
rapid  run-off.     Relatively  less  water  infiltrated  into  watershed  soils. 
This  resulted  in  decreased  opportunity  for  cvapo-transpiration   by 
watershed  cover. 

The   Status  of   Storage 

The  October  1  status  of  the  carry-over,  summarized  State 
by  State,  is  as  follows : 
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ARIZONA. — The  water  shortage  for  Arizona  was  not  relieved  during 
the  summer  of  1948.  To  date,  the  extended  drought  continued  and  if 
greater  than  normal  winter  storms  are  not  forthcoming  during  the 
coming  season,  the  outlook  for  next  summer  will  be  for  an  extremely 
short  water  supply.  Reports  on  seven  Arizona  reservoirs  as  of  Octo- 
ber 1,  1948,  show  that  total  storage  on  that  date  is  only  6  percent  of 
capacity  and  21  percent  of  the  1937-46  average  for  October  1.  Lake 
Mead,  as  of  October  1, 1948,  contained  79  percent  of  usable  capacity  and 
96  percent  of  the  1938-46  average. 

CALIFORNIA. — As  the  opening  of  the  rainy  season  is  approached, 
California  is  better  protected  by  stored  water  than  was  the  case  last 
year,  only  a  few  reservoirs  holding  less  water  than  the  amounts  re- 
ported at  the  corresponding  1947  date.  Thus  30  reservoirs  above  Sac- 
ramento and  San  Joaquin  valleys  held  4,663,195  acre-feet  on  September 
30,  1948,  or  64  percent  of  capacity,  as  compared  with  3,656,631  acre- 
feet,  or  50  percent  of  capacity  on  September  30, 1947.  The  1948  storage 
was  127  percent  of  the  1947  total.  By  watersheds,  the  comparisons 
are  as  follows : 


Watershed 

Number 
of  reser- 
voirs 

Capacity 

Water  stored 

Oct.  30,  1947 

Oct.  3011948 

Sacremento 

1 

4 
6 
1 
2 
2 
3 
5 
1 
6 

Acn-ft. 
3,806,000 
826,800 
312,600 
7,180 
30,200 
349,000 
145.  500 
702,000 
281,000 
854,  400 

Acre-It. 
2,  292,  000 
499,627 
121,  154 
1,110 
13,248 
225,892 
20,133 
210,888 
4,400 
268,  179 

Acre-ft. 
2,665,600 
697.  237 
202,  591 
300 
19.618 
277,609 
33,103 
356,  428 
28.600 
3S2,  109 

Feather 

Bear..  

American 

Mokelumne  . 

Stanislaus  

Tuolumne  - 

Merced 

SanJoaquin..  

COLORADO. — Forty-four  reservoirs  with  total  capacity  of  1,812,700 
acre-feet,  show  October  storage  totaling  36  percent  of  that  amount,  as 
compared  with  a  10-year  average  of  32  percent.  On  the  South  Platte, 
storage  is  above  average ;  on  the  Arkansas  an  unusually  high  carry- 
over of  147,000  acre-feet  in  John  Martin  Reservoir  (not  included 
above)  will  be  available  for  withdrawals  in  1949;  the  flow  of  Colorado 
River  into  Lake  Mead  was  about  10,300,000  acre-feet  between  April 
and  September. 

IDAHO. — Eleven  reservoirs  have  1,252,607  acre-feet  in  storage,  as 
compared  with  1,426,415  acre-feet  at  this  time  last  year  and  a  10-year 
average  of  1,118,297  acre-feet.  While  the  storage  is  therefore  below 
the  total  of  1947  at  this  time,  it  is  better  than  average. 

MONTANA. — Twelve  reservoirs,  with  total  capacity  of  960,800  acre- 
feet,  show  October  1  storage  at  74  percent  capacity,  as  compared  with 
60  percent  as  a  10-year  average.  This  comparison  does  not  include 
Fort  Peck  Reservoir,  which  on  October  1  held  14,820,000  acre-feet. 
Capacity  of  this  reservoir  is  19,000,000  acre-feet.  The  10-year  October 
average  is  9,243,000  acre-feet. 

(Cnnfimirf/  on  pafe  220) 


Modern   vehicles   like  this   make   possible   more   extensive  snow  surveys  in 
isolated  mountain  regions.      U.  S.  Soil  Conservation  Service  photo. 
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Water  Stored  in  Reclamation  Reservoirs 


Location 

Project 

Reservoir 

Storage  (in  acre  feet) 

Active  capacity1 

Sept.  30,  1947 

Sept.  30,  1948 

Region  1  

I',;,.    - 

Thief  Vallev  

17,400 
34,700 
464,200 
286,600 
161,900 
169,000 
24,  600 
5,  220,  000 
50,000 
187,000 
1,  700,  000 
847,000 
95,200 
15,200 
127,300 
13,000 
10,500 
715,000 
50,000 
73,800 
60,000 
170,000 
33,800 
5,300 
435,  700 
239,000 
153,000 
197,000 
503,  100 
4,  389,  100 
437,500 
94,  300 
524,  800 
47,  900 
50,  000 
27,  935,  000 
688,000 
179,500 
245,  100 
67,000 
57,850 
1,  398,  400 
69,800 
4,500 
179,000 
15,300 
:(.-,.  800 
273,  600 
732,000 
5,300 
44,200 
126,  300 
146,800 
65,800 
270,000 
40,900 
106,200 
73,900 
140,000 
128,  300 
6,000 
810,  500 
345,900 
1,817,000 
300,000 
177,  500 
127,200 
ML  800 
66.  100 
152,  000 
31.600 
466.600 
106,  000 
32.  O.'iti 
32.400 
146.  900 
190.  500 
970.000 
41.  050 
11.000 
67.000 
1,  040,  600 

700 
10,200 
1,800 
84,  100 
53,  300 
40,400 
600 
5,  190,  000 
18,  100 
53,200 
686,800 
464,000 
95,200 
13,200 
75,500 
3,300 
4,200 
252,200 
1,600 
10,600 
23,600 
11,400 
5,600 
5,300 
146,  100 
141,600 
35,800 
108,300 
80,500 
2,  166,  100 
142,  000 
14,  100 
142,  700 
4,200 
1,400 
21,  625,  000 
641,  500 
10,500 
164,300 
8,400 
25,600 
12,700 
19,300 
900 
107,300 
7,100 
6,400 
67,400 
387,600 
2,  300 
12,800 
95,  100 
122,000 
13,700 
105,500 
10,300 
102,  100 
22,  100 
00,500 

'400 
203,600 
12,900 
316,900 
259,800 
104,300 
82,700 
41,400 
4,800 
121,400 
3,800 
395,  500 
39,300 
21,000 

i  :..  ooo 

144,600 
108,900 
MO  MM 
5  100 

1.  100 
14.500 
107,600 

2,600 
5,000 
12,  100 

CM.    100 

i''.i.  7110 
41.000 
7,500 
5,200,000 
is.  .MMI 
21.  2(H> 
664,  100 
234,300 
87,700 
12.  100 
:«,  200 
9,700 
8,200 
223,  700 
'.  "no 
18,400 
27.  100 
1,200 
7,700 
5,300 
197,900 
163,800 
64,900 
111,500 
132,800 
2,  539.  700 
135.  600 
17,900 
235.  000 
2t..   100 
1.  700 
22,  002,  000 
631,  400 
7,200 
137,  700 
100 
25,800 
5,  100 
24,300 
600 
52,000 
:..  200 
1,200 
108,700 
277,200 
1,300 
9,600 
59,900 
104,600 
1,300 
87,000 
24,400 
:,.;.  :,no 
7,700 
49,900 

I.    Mill 

3.000 
242.  soo 
2:i.  700 
543,300 
225,  600 
100,300 
94,400 
40,300 
5,400 
81,300 
1,500 
:«s.  300 
40,300 

|.,MHI 

16,300 

1  2H.  600 
131.200 
673.200 

I'.l.  MM) 
1.000 

18,700 

1  ,s.  400 

Region  2  

Hitterroot 

Lake  Como 

Boise  

Anderson  Ranch  

Burnt  River 

Arrowrock  .           ... 

Deadwood 

Lake  Lowell  

rnitv     

Columbia  Basin 

I'.    D.   Kootevelt 

Deschutes.  .  .  .  

Crene  Prairie..   .   .   .   

Minldoka  

Wickiup..  

American  Falls  

Okanogan.               ...... 

Jackson  Lake  .           .       ... 

I  ake  Walcott 

Grassy  Lake  .   .   .   .   .. 

Island  Park 

Conconnullv 

Owvhee  

Salmon  Lake  .....       .   .   .. 

Owvhee.    . 

Umatilla  

Cold  Springs 

Vale  

McKav.    .                           ... 

Agencv  Vallev 

Yakima  

Warm  Springs          ...... 

Bumping  Lake 

Central  Vallev         

Our  Creek.. 

O  F.lum  . 

Kachess  .. 

Kc-rhelus  

Tit-ton  

Millerton  I  ake 

Region  3  

Klamath  

Shasta  

Clear  Lake 

Orland  

Gerber  

Upper  Klairath  Lake 

Fast  Park 

Boulder  Canyon  . 

Stonv  Gorge  

I  ake  Mearl 

Region  4  

Parker  

Havasu 

Salt  River  

Kartlett 

Fruit  Grower*  .. 

Horse  Mesa  

Horseshoe  .   

Mormon  Flat..           ...... 

Roosevelt 

Stewart  Mountain      .  

Fruit  Growers 

Regions  

Humbolt  . 

Rve  Patch 

Ilvnim  .           .   .       ... 

Hvrum..  . 

Moon  Lake  .  

Moon  I-ake  ..... 

Newlands  .       ...... 

Lahontan 

Newton.  . 

Lake  Tahoe...            

Newton  . 

Ogden  River.. 

Pine  View 

Pine  River  

Vallecito.  . 

Provo  River.  . 

Deer  Creek 

Scofleld  

Kcofield 

wberrv  Valley  

Strawlierrv 

Tnickee  River  Storage  

Boca.... 

rrirniiipahgre  .....  .... 

Tavlor  Park 

Welier  Riv-r 

Keho... 

W.  C.  Austin.. 

Attus  . 

Region  6  

Carlsbad  

Alamogordo.       ... 

Avalon.  . 

Marshall  Ford 

Rio  Grande  

('•hallo 

Tiicurrcari  

1  1.  -pliant  Butte  

'  'tmrhas    . 

Belle  Fnurche  . 

Belle  Fourche 

Region?  

Milk  River  

Hiverton  

Nelson....  .  ...  ..... 

Hherburne  I-akes.  . 

Mull  lakp 

8  hoi.  hone.. 

Pilot  Butt- 

Buffalo  Rill 

Sun  River  

GlbMB.. 

Colorado-Rig  Thomrimn  

li-hkun.. 

Willow  Creek  

Green  Mountain 

Kendrick.  .."......"......  ... 

Aleova......  . 

North  Platte  

-.  mil  •- 

uernsey 

Lake  Alice  

Ijikr  Minatare. 

Pathfinder  
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THE  RECLAMATION  ERA 


Machines  used  in  the  demonstration  ranged  from  a  giant  Higly  Land  Plane  pulled  by  a  Tourncdozer  (top),  and  grader  to  small  farm  tractors  (bottom). 


Remaking  a  Farm  in  a  Day 

by   GARFORD   WILKINSON,   Amarillo,   Texas,   Region  V 


The  dust  clouds  that  swirled  above  a  section  of  the  Tucum- 
cari,  N.  Mex.,  irrigation  project  on  Labor  Day  were  silver 
lined  for  J.  C.  White,  a  lanky,  sun-tanned  veteran  of  World 
War  II. 

It  was  milking  time.  The  sun  vanished  in  a  brilliant  color 
of  evening  drapery  and  the  last  particles  of  wind-blown 
sand  settled  earthward.  Young  White,  a  new  settler  on  the 
reclamation  project,  stood  with  his  family  in  the  farmyard 
and  gazed  out  across  his  completely  constructed  irrigation 
system.  The  White  family  had  seen  a  miracle  of  farming 
that  day. 

Soon  after  White  finished  milking  that  morning,  the  sun 
was  slanting  long,  slender  rays  from  the  east.  The  chrome 
and  red  rays  reflected  from  farm-home  windows  and  bounced 
across  irrigated  fields  in  a  thousand  glories. 

It  was  slightly  after  6  a.  m.  when  the  first  of  several  hun- 
dred volunteer  workers,  using  80  pieces  of  equipment,  began 
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building  White's  entire  farm  in  one  day.  Work  performed 
in  the  following  12  hours  was  estimated  to  be  worth  a  mini- 
mum of  $2,500.  And  it  was  said  that  the  value  of  the  40- 
acre  farm  had  been  increased  by  a  minimum  of  $4,000. 

The  demonstration — publicized  as  "Remaking  A  Farm  In 
A  Day'' — was  sponsored  on  the  reclamation  project  by  the 
Canadian  River  Soil  Conservation  District,  in  cooperation 
with  the  Bureau  of  Reclamation,  the  Soil  Conservation  Serv- 
ice, and  the  New  Mexico  State  Extension  Service. 

At  noon,  prior  to  the  formal  speech-making  program  on  a 
knoll  overlooking  the  White  farmstead,  the  Tucumcari  police 
department  supplied  a  western-type  barbecue  with  all  the 
fixings. 

J.  C.  Dykes,  assistant  chief  of  the  Soil  Conservation  Serv- 
ice, Washington,  D.  C.,  outlined  the  purpose  of  the  demon- 
stration and  cited  the  critical  need  for  an  increased  national 
conservation  program.  G.  L.  Boykin,  associate  director  of 
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the  Xew  Mexico  Extension  Service,  told  of  extension's  inter- 
est in  reclamation  and  conservation  work  in  the  State. 

Thousands  of  visitor*  from  11  States  witnessed  the  dawn- 
to-du.-k  phenomena  of  modern  irrigation  engineering,  men 
and  machinery.  The  register  carried  names  of  persons  from 
California,  Illiiu>  ^1  •  ni.  Michigan.  Kan.-as.  Oklahoma, 
Colorado,  Arizona,  New  Mexico,  Texas,  and  Utah. 

Surveys  of  the  irrigation  farm  had  been  made  prior  to  the 
day  of  demonstration  l>y  the  Soil  Conservation  Service  and 
the  Bureau  of  Kei-laniation.  Terrace  lines  had  been  run; 
calculations  had  been  completed  on  ground  levels;  machinery 
assembled  and  fuel  trucks  stationed  on  the  farm. 

All  day  long  the  farm  was  the  scene  of  grinding,  roaring 
machines.  It  was  a  battlefield — a  battlefield  for  conservation 
and  utilization  of  man's  most  important  resources.  There 
were  no  weak  links  in  the  supply  lines  of  men  or  materials. 
<)|M-rators  changed  shifts  at  noon  and  the  work  continued 
without  interruption.  Caterpillar  tractors,  Ferguson  trac- 
tors, Farmalls,  Allis-Chalmers,  Olivers,  Minneapolis-Mo- 
lines.  and  others  were  supplied  by  dealers.  Road  graders, 
carry-alls,  floats,  land  planes  and  huge  Graham-Hoeme  All- 
Piirpose  Plows  sliced,  graded,  leveled  and  cultivated  the 
fields. 

Fields  were  bordered  and  floated;  a  new  irrigation  system 
with  35  structures  was  installed.  Approximately  125  feet  of 
ditch  had  been  concrete  lined;  there  was  even  a  demonstra- 
tion in  sprinkler  type  irrigation.  Some  of  the  fields  were 
fertilized  with  hundreds  of  tons  of  manure.  Then  the  land 
was  planted  to  wheat,  alfalfa,  and  pasture,  for  White  is  a 
dairy  fanner.  Water  began  to  flow  from  nearby  irrigation 
channels  constructed  by  the  Bureau. 

The  42,000-acre  project,  now  nearing  completion  by  the 
Bureau  of  Reclamation,  had  l>ecn  the  center  of  one  of  the 
im»t  -pectacular  agricultural  events  in  the  history  of  the 
Southwest. 

"This  is  a  much  more  significant  occasion  than  may  be 
apparent  to  the  most  of  us  at  first  glance,''  said  Bureau  of 
Reclamation  Regional  Director  H.  E.  Rohbins,  in  an  address 


before  the  thousands  of  spectators.  "Today  we  are  wit- 
nessing the  task  of  remaking  a  farm  in  a  day.  We  sec  mod- 
ern machinery  achieving  goals  of  modern  soil  and  water 
engineering.  We  are  witnessing  the  coming  together  here 
of  friends  and  acquaintances,  some  from  great  distances,  to 
observe  the  application  of  a  science  developed  by  skillful 
men  to  protect  and  conserve  the  soil  and  utilize  the  irriga- 
tion water  available  on  a  farm  in  the  Tucumcari  project  area. 

"But  to  me,"  Director  Robbing  continued,  "tlu-e  are  not 
the  most  significant  features  of  this  demonstration.  The 
irreate-t  significance,  in  my  opinion,  is  the  spirit  of  democ- 
racy in  action,  stimulated  by  the  people  and  their  public 
servants  in  a  coordinated  effort  to  keep  democracy  alive  and 
functioning  through  all  time. 

"The  remaking  of  this  one  farm  here  today  is  not  greatly 
important  in  itself,  for  it  is  hut  an  infinitesimal  part  of  the 
national  pattern  that  must  l>e  woven  across  our  fields  and  for- 
ests if  we  are  to  prevent  the  destruction  of  our  country  and, 
of  course,  the  subsequent  destruction  of  democracy  itself." 

Director  Rohbins  said  it  was  the  spirit  of  the  occasion  that 
impressed  him  rather  than  the  occasion  itself.  ''This  spirit 
multiplied  many  thousand-fold  would  soon  overcome  much 
of  the  Nation's  losses  which  were  taken  through  greed  and 
lust  for  immediate  profits,  with  no  concern  about  those  who 
live  today  or  those  who  will  follow  after  we  are  gone. 

"This,"'  he  declared,  "is  a  dramatic  example  of  what  can 
be  done  to  conserve  America's  greatest  resources  and  of  the 
thing  that  must  be  done,  not  only  in  the  Tucumcari  project 
area;  not  only  in  New  Mexico,  but  in  every  river  valley  and 
across  every  field  and  forest  site  in  America  if  we  are  to 
have  the  abundance  for  all  as  (Hod  and  Nature  intended.'' 

Director  Robbins  praised  the  cooperative  (ff»rt  of  the 
various  local,  State  and  Federal  governmental  agencies, 
citing  it  as  another  example  of  unified  service  available  on 
western  reclamation  projects.  TIIK  END 

I  l/»xf  rations  in  this  article  were  made  possible  through  the 
courtexi/  of  the  f.  S.  Soil  Conservation  Service,  and  the 
Aniarillo,  TYar.,  Daily  New*. 


At  l«d    J.  C.  Whitt,  whose  farm  was  rebuilt  in  a  day,  observes  the  "miracle"  brought  about  by  cooperation  and  teamwork  with  Wayne  Miles,  SCS  official  of 
the  Canadian  Rivet  District.     Center:  C.  A.  Stinion  and  son  refueling  from  mobile  station.     Right:  Tucumcari's  Police  Chief  Jack  Nichols  serving  barbecue. 
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Project  Repayment 
Contracts — 
Custom  Tailored 

by  ROLAND  V.  SNOW,  Region  I,  Boise,  Idaho 


Most  irrigation  farmers  are  well  aware  that  water  costs 
are  necessary.  But  it  is  surprising  that  many  farmers  on 
projects  constructed  with  Federal  funds  do  not  know  that 
only  part  of  the  annual  assessment  is  for  operation  and 
maintenance,  and  that  in  addition  a  slice  goes  to  pay  project 
construction  costs.  Too  many  farmers  are  content  to  let 
their  interest  in  the  irrigation  system  stop  at  the  headgate, 
and  cuss  the  ditch-rider  or  the  project  manager  if  things 
don't  go  right. 

Since  1902  the  Bureau  of  Reclamation  (until  1923  known 
as  the  Reclamation  Service)  has  been  building  irrigation 
projects  in  the  Western  States.  Up  to  1947,  298  separate 
contracts  had  been  entered  into  by  water  users  for  re- 
payment to  the  United  States  of  reimbursable  funds  ex- 
pended. The  money  spent  is  interest-free,  since  the  people 
of  this  Nation  have  recognized,  through  their  duly  elected 
representatives  in  Congress,  that  every  project  contributes 
to  the  national  well-being  over  and  above  direct  benefits 
from  irrigation,  power,  flood  control,  fish  and  wildlife,  and 
recreation. 

The  Reclamation  Act  of  1902  called  for  repayment  of  con- 
struction costs  in  10  years.  Later  statutes  have  authorized 
longer  repayment  periods.  The  Omnibus  Adjustment  Act 
of  May  25,  1926,  lengthened  the  repayment  period  from  20 
to  40  years  and  required  that  repayment  contracts  on  new 
projecis  should  be  made  only  with  water  users'  organizations. 
The  Reclamation  Project  Act  of  1939  authorized  the  making 
of  new  contracts,  gearing  payments  to  the  ability,  year  by 
year,  of  the  farmers  to  make  payments. 

The  various  laws  passed  since  1902  have  been  evidence  of 
the  need  for  more  realistic  repayment  terms.  Many  of  the 
early  contracts  were  drawn  up  before  cropping  patterns  be- 
came established.  In  other  cases,  pressures  for  getting 
projects  into  operation  were  so  great  that  insufficient  time 
was  available  for  classification  of  soils  or  analysis  of  the 
ability  of  project  farms  to  pay  construction  charges.  The 
depression  of  the  '30's  proved  that  the  terms  of  many  con- 
tracts  were  not  sufficiently  elastic. 

Prior  to  World  War  II  there  was  recognition  within  the 
Bureau  of  Reclamation  of  the  need  for  repayment  contracts 
to  be  "custom  tailored"  to  the  economy  of  each  project,  rather 
than  to  make  all  contracts  conform  to  the  terms  of  an  over- 
all law  such  as  the  1939  Reclamation  Act.  This  was  par- 
ticularly true  for  those  projects  on  which  construction  costs 
were  obviously  too  great  to  be  repaid  in  40  years.  However, 
World  War  II  delayed  the  necessary  adjustment  program. 

In  1945  the  Washington  and  Regional  offices  were  staffed 
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Author  Snow  talks  it  over  with  farmers  on  the  Deschules,  Oregon,  project. 

Left  to  righl:  Snow,  Ben  Evick,  K.  S.  Green,  and  Dave  Green. 

Photo  by  Stanley  Rasmussen,  Region  I 

to  begin  a  program  of  field  investigations  on  projects  need- 
ing reconsideration  of  contract  repayment  terms.  Since 
these  investigations  involve  a  thorough  economic  analysis  of 
operations  on  individual  farms,  agricultural  economists  have 
been  relied  upon  to  do  a  large  part  of  the  work.  The  pro- 
gram has  gone  forward  and  a  number  of  reports  have  been 
written,  with  contracts  drawn  up  to  reflect  the  resulting 
findings  and  recommendations. 

Some  projects  have  been  studied  for  the  purpose  of  set- 
ting up  new  repayment  contracts.  On  others,  it  has  been 
found  that  the  terms  of  existing  contracts  called  for  larger 
annual  payments  than  water  users  were  able  to  meet,  par- 
ticularly during  periods  of  low  farm  prices,  in  which  cases 
existing  contracts  needed  to  be  amended  or  superseded. 

The  philosophy  that  has  been  adopted  in  making  field  in- 
vestigations under  the  present  program  revolves  around  the 
assumption  that  the  more  you  know  about  a  situation,  the 
sounder  will  be  your  conclusions  concerning  it.  Operations 
begin  by  isolating  the  problem  and  bringing  all  contributing 
facts  into  focus.  The  investigator  begins  by  collecting  in- 
formation. He  discusses  the  project  with  everyone  avail- 
able who  is  familiar  with  it,  reviews  pertinent  files,  analyzes 
State  laws,  and  studies  project  histories.  After  such  sec- 
ondary sources  are  consulted,  operations  are  transferred  to 
the  project  under  study  for  a  closer  look. 

Some  of  the  questions  that  have  to  be  answered  during 
the  initial  stages  of  contacts  with  the  project  usually  include : 
"Is  this  an  attempt  to  try  to  get  more  money  out  of  water 
users  when  they  can't  meet  their  present  payments?"  and 
"Why  don't  you  write  off  the  entire  construction  charge?" 
The  investigator  is  glad  to  answer  these  and  other  questions 
to  the  best  of  his  ability,  since  the  resulting  discussion  helps 
to  convince  the  project  manager  and  board  of  directors  that 
all  he  is  trying  to  do  is  call  a  spade  a  spade. 

Aside  from  contacts  with  project  officials,  assistance  and 
advice  are  obtained  from  other  Government  offices  and  busi- 
ness establishments  so  that  no  important  phase  of  the  problem 
will  be  overlooked.  Such  sources  are  particularly  valuable 
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iii  providing  lix-al  information  on  farm  land  prices,  farm 
commodity  prices,  market  outlets,  market  in;:  practices  ami 
problem-,  credit  facilities.  a->cssiiient  ami  collection  of  taxi-. 
weed  ami  disease  problems,  and  other  significant  considera- 
tions. Particularly  lu-lpful  in  this  respect  are  the  County 
Agricultural  Agents.  Soil  Conx-rvation  Service  officials, 
local  bankers,  members  of  cooperatives,  and  personnel  at 
county  court  house*,  proiluce  and  commission  houses,  and 
canneries. 

The  most  important  information  from  this  point  on  con- 
-i-t-  of  first -hand  facts  from  project  farmers.  Operations  up 
to  this  point  are  all  preliminary  to  gathering  the  information 
that  can  be  obtained  only  from  project  farmers.  Project 
officials  help  in  the  selection  of  representative  farms,  and 
fanners  are  notified  of  the  nature  and  purpose  of  the  inter- 
view. Needless  to  say,  many  an  interview  has  started  off  with 
mixed  feelings.  Anyone  who  knows  will  agree  that  if  you 
can  come  to  a  meeting  of  minds  on  the  "highfalutin  language," 
fanners  are  pretty  fair  economists  themselves.  And  they 
aren't  inclined  to  accept  without  question  the  views  and  find- 
ings of  the  college  trained  agricultural  economist  minus  the 
calluses  which  denote  familiarity  with  the  business  end  of  an 
irrigation  shovel. 

On  the  other  hand,  the  interviewer  knows  beforehand  that 
the  welcome  mat  might  not  be  out  for  him.  Sometimes  it 
seems  to  him  that  even  the  farmer's  dog  has  been  "coached" 
a  little.  At  best  he  expects  the  farmer  to  be  skeptical  about 
whether  the  information  requested  is  worth  the  time  it  takes. 

From  such  uncertain  beginnings  the  interview  usually  pro- 
:_'i  .•-..•-  with  increasing  undcrstandingi  I'M 'fore  ii  i-  lini-hed 
the  farmer  ordinarily  agrees  with  the  objectives  to  be  achieved 
and  is  willing  to  funiish  records  and  opinions  to  the  best 
of  his  ability.  Many  an  interview  has  been  interrupted  by 
the  interviewer  staying  for  dinner  at  the  farmer's  insistence. 
Such  coo|>eration  is  testimony  of  the  soundness  of  the  pro- 
gram, and  proof  that  the  Bureau  is  right  in  rely  ing  even  more 
heavily  on  project  fanners'  help  in  working  out  project 
problems. 

Farm  records  of  operations  for  one  calendar  year,  from 
approximately  10  percent  of  project  farms  selected  to  repre- 
sent significant  groups,  are  collected  anil  analyzed  with  the 
help  of  general  information  on  prices,  farm  operating  costs, 
climate,  markets,  family  living  requirements,  and  project 
operation  and  maintenance  ex|>enses.  The  purpose  of  the 
analysis  i*  to  find  how  much  |«-r  irrigable  acre  the  majority 
of  project  fanners  can  pay  on  the  construction  debt  in  a  year 
when  prices  and  costfl  are  in  line  with  long-time  or  average 
condition*.  Thin  would  be  called  the  "base  rate."  Averages 
for  the  six  years  from  19.'W  to  1944  are  lined  in  this  con- 
nection for  mont  prices  and  costs.  Project  officials  and  farm- 
en  help  to  make  the  base  rate  reflect  actual  conditions. 
Cooperation  at  thin  |>oint  pay-  big  dividends  in  the  long  run 
by  making  the  resulting  recommendations  more  authentic 
and  also  by  demonstrating  to  the  project  manager  and  board 
of  director*  that  an  honest  effort  is  being  made  to  solve  the 
repayment  problem.  That  this  latter  point  is  of  no  small 
importance  was  voiced  by  one  project  official  who  stated : 
"We  know  that  figures  don't  lie,  but  we're  not  no  sure  that 
liars  don't  sometimes  figger." 
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After  the  base  construction  rate  is  finally  determined,  a 
recommended  procedure  is  included  in  the  report  for  vary- 
ing construction  assessments  cadi  year  in  accordance  with 
the  ability  of  project  farmers  to  pay  during  |>eriods  of  fluc- 
tuating economic  conditions.  In  addition,  all  other  phases 
of  the  repayment  problem  are  presented  in  the  formal  rei>ort 
and  repayment  plan.  After  approval  by  the  Bureau's  Re- 
gional and  Washington  offices,  the  report  and  repayment  plan 
is  submitted  to  project  water  users  for  consideration  and 
approval. 

The  repayment  contract  is  drawn  up,  using  the  report  and 
repayment  plan  as  a  guide,  and  presented  to  project  water 
users.  The  water  users  then  decide  whether  they  believe  the 
contract  should  be  adopted.  It  is  at  this  point  that  previous 
cooperation  l>etween  the  Bureau  and  the  project  officials 
and  water  users  acts  as  "bread  c;ist  upon  the  \vatrr-." 
The  mutual  confidence  that  has  been  built  up  can  and  does 
eliminate  haggling,  delays,  and  misunderstandings  that 
might  come  about  otherwise. 

The  period  of  repayment  for  many  projects  for  which 
financial  readjustment  is  now  being  considered  will  exceed 
the  present  legal  limit  of  40  years.  This  means  that  Con- 
gressional approval  will  be  necessary.  After  favorable  ac- 
tion by  Congress,  the  repayment  contracts  will  be  executed 
on  behalf  of  the  Government  and  project  water  users  will  l>e- 
gin  paying  for  construction  according  to  terms  of  the  new 
contracts.  And  you  wouldn't  lose  by  betting  that  the  pay-out 
record  will  l>e  better,  because  it  will  be  sustained  by  a  sound 
foundation  of  facts  and  supported  by  a  mutual,  and  in  many 
cases  a  new,  spirit  of  cooperation.  TIIK  Kxn, 


New  Electrical  Power  Developments  in  Europe 

(Continued /rom  page  tOf ) 

stability  load  limit  by  about  25  percent  for  long  transmission 
lines. 

There  is  a  definite  trend  in  Euroj>e  toward  the  application 
or  air  circuit-breakers  for  high-voltage  transmission  lines. 
In  the  United  States,  onry  oil  circuit -breakers  are  n-ed  on 
such  lines.  Four  main  reasons  were  given  as  an  explanation 
for  the  trend  toward  air  circuit-breakers:  shoitage  of  oil  in 
Europe;  fire  hazards  of  oil  circuit-breakers,  particularly  dur- 
ing Iximhings;  ease  of  maintenance  of  air  circuit-breaker  ion- 
tacts;  and  jHsrformanceof  air  circu  it  -breakers,  now  approach- 
ing that  of  oil  circuit-breakers  in  the  United  States.  Thus, 
by  necessity,  European  engineers  are  developing  air  circuit- 
breakers  which  may  have  advantages  over  our  oil  circuit- 
breakers,  just  as  necessity  has  forced  the  application  of  extra- 
high  voltage  transmission  lines  in  Europe. 

Conferences  of  the  C.  I.  (i.  R.  E.  caliber  are  excellent  media 
for  the  discussion  of  technical  problems  confronting  engi- 
neers from  all  countries.  By  such  free  interchange  of  in- 
formation and  ideas,  as  existed  at  this  conference,  new  ap- 
proaches to  common  difficulties  can  be  found  and  duplication 
of  research  can  be  avoided.  The  trip  to  Europe  ami  the  at- 
tendance at  the  international  conference  have  given  me  n  new 
|>erspective  on  the  widespread  technical  advancements  Wing 
accomplished  by  engineers  throughout  the  world.  TIIK  KM> 
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Minidoka  Opening   Scheduled 

Applications  are  now  being  mailed  to  homeseeking  vet- 
erans of  World  War  II  for  46  irrigated  public  land  farms 
on  the  Bureau  of  Reclamation's  Minidoka  project  located 
near  Twin  Falls,  Idaho. 

All  applications  received  by  December  30  will  be  consid- 
ered as  having  been  filed  simultaneously.  Both  men  and 
women  are  eligible  to  file,  but  married  women  must  be  heads 
of  families  in  order  to  file.  Approximately  3,600  acres  of 
irrigated  land  in  the  Hunt  Unit  of  the  Minidoka  project 
comprises  the  46  farms. 

Staple  crops  in  the  locality  include  alfalfa,  wheat,  barley, 
oats,  beans,  potatoes,  and  sugar  beets.  The  area  is  also  good 
for  dairying,  raising  cattle,  hogs  and  poultry. 

Cooperative  Pre-Survey  on  Land 
Classification  Methods 

As  a  result  of  an  informal  cooperative  agreement,  rep- 
resentatives of  the  College  of  Agriculture,  University  of 
California,  and  of  the  Regional  Salinity  Laboratory,  the 
Lower  Colorado  River  Research  Project,  and  the  Division 
of  Soil  Survey  of  the  Bureau  of  Plant  Industry,  Soils  and 
Agricultural  Engineering,  United  States  Department  of 
Agriculture,  met  with  Bureau  of  Reclamation  land  classi- 
fication specialists  at  Yuma,  Ariz.,  on  June  2  to  4,  1948,  for 
the  purpose  of  conducting  a  preliminary  inspection  of  the 
Pilot  Knob  and  West  Mesa  areas  of  the  All-American  Canal 
project  in  advance  of  the  actual  land  classification. 

The  members  of  the  party  examined  the  standards  and 
methods  used  by  the  Bureau  in  its  land  classification  pro- 
cedures and  then  toured  the  areas  involved.  Although  the 
entire  proceedings  were  strictly  informal,  Bureau  personnel 
had  the  benefit  of  a  complete  and  thorough  analysis  by  the 
other  representatives  of  the  methods  and  procedures  pro- 
posed for  classifying  the  West  Mesa  and  the  Pilot  Knob 
areas.  Those  participating  in  the  tour  mutually  agreed 
upon  the  standards  to  be  used  in  the  classification,  and  sev- 
eral representatives  of  the  participating  agencies  com- 
mended the  Bureau  of  Reclamation  for  its  thorough  and 
up-to-date  methods  of  classifying  lands. 

Central  Arizona  Project  Report  Sent  to  Congress 

The  Department  of  the  Interior's  project  planning  report 
on  the  Central  Arizona  project  was  formally  sent  to  the 
Congress  late  in  September.  The  report  in  no  way  attempts 
to  decide  or  prejudice  the  California-Arizona  water  contro- 
versy on  the  Lower  Colorado  River. 

The  giant  project  has  been  found  economically  feasible  by 
Secretary  Krug  who  recommended  that  the  Congress  au- 
thorize its  construction  if  Arizona's  claims  upon  the  Colorado 
River  are  substantiated  to  a  degree  that  would  provide  suffi- 
cient assured  water  for  its  operation.  Estimated  benefits 
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from  the  project,  designed  to  meet  Arizona's  critical  water 
shortage  and  ease  the  Southwestern  power  shortage,  would 
exceed  the  estimated  $738,408,000  cost  by  50  to  60  percent. 

The  project  plan  calls  for  increased  water  supplies  acutely 
needed  in  the  highly  developed  Central  Arizona  area,  in- 
cluding Phoenix.  The  Bridge  Canyon  Dam  and  power  plant, 
which  would  be  constructed  to  provide  power  needed  for 
pumping  water  for  diversion  to  central  Arizona,  would  in 
addition  produce  hydroelectric  power  sorely  needed  by  Cali- 
fornia and  Arizona  and  other  lower  Colorado  River  Basin 
States. 

"The  showing  in  the  report  of  the  availability  of  a  sub- 
stantial quantity  of  Colorado  River  water  for  diversion  to 
Central  Arizona  for  irrigation  and  other  purposes  is  based 
upon  the  assumption  that  the  claims  of  the  State  of  Arizona 
to  this  water  are  valid,"  Secretary  Krug  said  in  his  letter  of 
transmittal. 

Power  Supply  Plan  for  Nebraska 

Interior  Secretary  J.  A.  Krug  recently  announced  that  a 
plan  is  being  worked  out  with  Nebraska  agencies  for  the 
marketing  of  hydroelectric  power  in  that  State  in  coopera- 
tion with  the  public  power  systems  so  that  the  benefits  of 
low-cost  power  will  be  widespread  and  will  accrue  to  the 
ultimate  consumer. 

All  electric  power  utility  systems  in  Nebraska  are  publicly 
owned,  and  no  private  utilities  serve  the  area. 

Under  this  plan,  the  Bureau  of  Reclamation,  which  acts 
for  the  Secretary  of  the  Interior  in  marketing  all  Missouri 
River  Basin  project  power,  and  public  power  agencies  in  the 
State  would  individually  market  power  in  that  part  of  Ne- 
braska lying  west  of  the  101°  20  meridian.  The  Nebraska 
Public  Power  System  would,  in  effect,  be  the  sole  marketing 
agent  in  the  territory  east  of  this  line  which  is  its  normal 
operating  area,  except  for  the  area  served  by  the  Omaha 
Public  Power  District. 

The  arrangement  with  the  Nebraska  Public  Power  Sys- 
tem would  provide  for  that  system  transmitting  or  "wheel- 
ing" Bureau  power  to  other  Federal  agencies  or  establish- 
ments in  the  area  served  by  the  system,  whose  individual 
requirements  are  in  excess  of  2,500  kilowatts. 

Although  rates  for  the  sale  of  power  to  the  system  have 
not  been  fully  determined,  it  is  expected  that  savings  which 
will  accrue  from  purchase  of  power  will  be  passed  on  to  the 
ultimate  consumers  in  reduced  rates. 

Another  Klamath  Land  Opening  Scheduled 

December  20  will  mark  the  day  on  which  veterans  of  World 
War  II  must  have  filed  their  completed  homestead  applica- 
tions in  order  to  receive  considerations  for  one  of  the  86 
homesteads  on  the  Klamath  project  in  Northern  California 
which  the  Bureau  of  Reclamation  plans  to  award  soon. 

All  complete  applications  filed  by  veterans  previous  to 
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tin-  deadline  day  (December  •_'<>>  will  be  considered  as  hav- 
ing  been  "filed  simultaneously.''  and  all  will  receive  an  equal 
chance  in  tin-  drawing.  The  opening  took  place  on  Sep- 
tember 21. 

N'otices  and  applications  have  been  mailed  to  an  intimated 
2»).<NH>  persons  who  have  already  requested  them. 

The  land  comprises  86  new  farms  ranging  from  7~2  acres 
to  l:;:.  kem,  located  on  an  established  project  where  about 
1,000  irrigated  fnnns  and  a  thriving  agricultural  and  in- 
dustrial community  have  been  carved  out  of  arid  lands 
since  the  first  Reclamation  construction  was  started  under 
tli.-  act  of  I'.Mrj.  This  will  be  the  third  homestead  opening 
on  the  project  since  the  end  of  the  war. 

Applications  will  be  considered  for  awarding  the  farms 
in  the  order  in  which  the  names  of  the  individuals  are  drawn 
from  a  bowl.  Veterans'  applications  will  be  considered 
fii>t.  If  any  farms  remain  unclaimed,  which  the  Bureau 
of  Reclamation  believes  unlikely,  consideration  will  then 
be  jriven  to  nonveterans  who  have  filed  complete  applications 
prior  to  the  deadline.  And,  if  any  farms  still  are  unclaimed, 
consideration  will  be  given  to  persons  filing  complete  appli- 
cations after  the  deadline,  in  the  order  in  which  their  ap- 
plications were  filed.  However,  this  is  most  doubtful  judg- 
ing from  experience  with  past  openings. 

A  local  examining  board  will  review  the  applications  in  the 
order  in  which  the  names  are  drawn  from  the  bowl  to  deter- 
mine whether  the  jwrsons  fully  meet  qualifications  for  home- 
steading  irrigated  public  lands.  Among  the  qualifications 
to  receive  a  farm,  a  person  must  have  had  at  least  two  years 
of  full-time  farm  experience  or  its  equivalent,  gained  since 
his  or  her  15th  birthday.  Required  is  a  net  financial  worth 
of  at  least  $2,000  in  cash  or  assets  readily  convertible  into 
ca-h.  or  else  the  equivalent  in  such  assets  as  livestock,  farm 
machinery  and  equipment  which  would  be  useful  in  devel- 
oping and  operating  a  new  irrigated  farm.  Both  men  and 
women  may  apply. 

Details  of  the  opening  are  contained  in  Klamath  Project 
Public  Notice  No.  47,  being  mailed  out  to  all  persons  who 
have  requested  them.  Others  may  obtain  them  by  writing 
cither  to  the  Klamath  District  Office.  P.  O.  Box  312.  Klamath 
Falls,  Oreg.,  or  the  Regional  Director,  Bureau  of  Reclama- 
t  ion.  Box  251 1,  Sacramento,  California ;  or  the  Commissioner 
of  KIM  Imitation.  Washington  25,  D.  C.  Application  blanks 
and  instructions  are  attached  to  the  notices. 


"Technical   News"   Available 

Commissioner  Michael  W.  Straus  recently  called  to  the 
attention  of  nil  Bureau  employees  the  availability  of  the 
publication  entitled  ''Technical  News." 

This  i«  a  nongovernment  publication,  the  official  organ  of 
the  Technical  Club  with  headquarters  located  in  Denver. 
Tin*  club  is  a  private  organization  which  makes  a  substantial 
contribution  to  the  Bureau  of  Reclamation  by  providing 
Bureau  professional  personnel  witha  vehicle  for  the  exchange 
of  technical  information  of  general  inten-t. 

Subscriptions  to  the  paper  or  membership  in  the  club  may 
be  had  by  addressing  the  Secretary.  Reclamation  Club.  P.  O. 
Box  2852.  Denver  15.  Colorado. 
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National  Reclamation  Association  Convenes 

(Continued  from  /m*rr  I'"/) 

quainted  with  soil  and  water  resources  development  in  Okla- 
homa. The  invitation,  signed  by  Zoe  B.  Zinn,  President, 
C.  F.  Mock,  and  R.  W.  Minor,  Directors  of  the  Lugert-Altus 
Irrigation  District,  and  President  W.  O.  Goodman  of  the 
Altus  Chamber  of  Commerce  stated.  "Alms  is  the  irrigation 
pioneer  of  Oklahoma  and  the  Lugert-Altus  District  is  the 
first  reclamation  project  in  Oklahoma.  Information  you  re- 
ceive from  a  tour  of  the  district  will  be  valuable  to  you  and 
your  local  projects. 

"Refreshments  will  be  served  during  the  day  to  project 
visitors  in  the  Community  House  at  Lake  Altus.  Guides  will 
direct  individuals  on  a  tour  of  the  project.  Visitors  will  see 
harvest  operations,  crops  under  irrigation,  recreational  areas, 
farm  experiment  developments,  soil  conservation,  and  spe- 
cial modern  engineering  features." 

In  the  Zebra  Room  of  Oklahoma  City's  Municipal  Audi- 
torium 25.000  square  feet  of  floor  space  will  be  devoted  to  the 
exhibits  pertaining  to  Reclamation,  States  and  commercial 
interests,  including  an  exhibit  of  the  latest  innovations  in  ir- 
i •ijration  farm  machinery. 

Many  events  have  been  planned  in  connection  with  the 
convention,  including  a  leisure-time  program  for  the  ladies 
with  a  style  show,  reception  at  one  of  the  exclusive  clubs,  and 
other  special  entertainment.  A  tour  of  Oklahoma  City,  stop 
ping  at  many  points  of  interest,  including  open-houses  at 
homes  displaying  the  most  modern  trends  in  home  building, 
conveniences,  and  comforts  will  also  be  on  the  schedule. 


WATER  REPORT 

NEIWVSKA.— Three  renervolrs  with  capacity  of  2.24o.sm  acre  feet, 
are  holding  74  percent  of  that  amount,  as  compared  with  a  10-year 
( ictobcr  average  of  only  l.'i  |»-rcent. 

NEVADA. — Reports  from  six  reservoirs  show  October  1  storage  of  35 
licreent  of  cuiwclty  and  <il  |>ercent  of  the  10-year  October  average. 

NEW  MEXICO. — Storage  does  not  compare  favorably  with  that  of 
October  11*47. 

The  11)48  summer  was  dry  except  for  the  extreme  northern  |Min  of 
the  Slat.-.  Flow  of  the  Klo  Grande  Into  Elephant  Butte  Hcservoir 
i>  r-iiinnied  to  have  iM-en  -I  percent  li-ss  than  the  forecast  of  April  1, 
hut  Irrigation  demand  In  the  lower  Kio  Grande  Valley  was  unusually 
high.  Storage  In  the  Klephant  Untie  Reservoir  is  substantially  the 
same  as  for  April  which  is  nineh  lower  than  was  antielpated.  Storage 
in  Kl  Vailo  Reservoir,  which  serves  the  middle  Hi"  Grande  area,  Is 
M.'I.INHI  acre-feel,  which  is  considerably  above  normal. 

Six  New  Mexico  reservoirs,  with  total  capacity  of  :'..ir.7.s<Hi  acre  feet. 
reported  Octolier  I'.Ms  storage  of  only  2!  I  jiercent.  The  10-yenr  <>.  lol«-r 
average  Is  40  percent. 

OREKOX.— Oregon's  reservoirs.  21  In  nil.  show  October  11MS  storage 
as  .'17  percent  of  capacity,  as  compared  with  a  Id-year  average  of  4:: 
percent.  (Tot ill  capacity  of  these  reservoirs  i-  -j.iir.MNiO  acre  fc. 

TEXAS.— Incomplete  re|xirts  indicate  that  Octolx-r  1  storage  in  two 
large  reservoirs  (Marshall  Ford  and  Buchanan  I  totals  1.-_M.is.r.m  .-,,  n 
feet,  which  Is  4.~i  jierccnt  of  capacity.  This  storage  equals  s7  |MTeent 
of  the  lllXt  IS  (>.  |o|,cr  1  average  storage  for  Hue  lianan  Ueservoir  and 
70  percent  of  the  IIM'J  4s  <»rto|MT  1  average  for  Marshall  Ford 
Reservoir. 

I'TAII.— <Vtobcr  storage  In  0  reservoirs  Is  Z14.:«10  acre-fcct.  or  41 
percent  of  capacity.  This  Is  snhslnntially  better  thnti  tin-  lovenr 
average  for  October  1—1 1  U'.'.s  acre  fi-ct.  or  2.'.  |icreent  of  capacity. 

\VAiillINOTO-l.— A  better  than  average  carryover  is  in  s  major  tvscr- 
volrs  with  combined  m|incil.v  of  2.HH1.C.UI  nerc-fect.  the  (Vloh.-r  l!>|s 
figure  l>clng  1.4<ri.~.lNI  acre-fed,  or  (Kl  |icrecnl  of  capacity,  us  compared 
with  the  Id-year  average  of  I.Z'.l.nTo  acre-fect.  or  r.s  iM-rcml. 

WYOMIKO. — Carry-over  In  !i  major  reservoirs  (not  Including  Jackson 
loike)  was  l.OfiO.OOO  acre-fwt  mi  <>cio|N-r  1.     Tills  was  more  than  IHH-C 
the  normal  amount   for  that  dale,  the  current   |iere»Mi!age  being 
•  •,,Mi|wir«"l   with   a    lO-yenr  average  of  only    14   percent      Storage    In 
Klngsley-Snthprlaiid  reservoirs  Is  alM.ul  when-  it  stood  on  April  1. 
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NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  September  1948 


Specification 
No. 


2260. 
2270. 
2278. 
2283. 
2286. 


2290. 
2292.. 
2293- 


2297.. 

2313.. 

2315.. 

2320 

2323... 


2330. 
2334. 


2337-. 

2356 

2357 

Rl-21 

H.  H.-3 

Rl-25. 

R2-22. 

R2-32... 

R3-LCRD-3. 

R6-11 

R7-18 

R7-22. . . 


H7  '.'I. 
R7-26. 


R7-29. 


Project 


Colorado-Big  Thompson,  Colo 

Hungry  Horse,  Mont 

...do... 


Missouri  Basin,  Xebr 

Lewiston  Orchards,  Idaho. 
Fort  Peck,  Mont- 


Boulder  Canyon,  Ariz.-Calif.-Nev. 
Missouri  Basin,  N.  Dak 


Missouri  Basin,  Wyo 

Colorado-Big  Thompson,  Colo 

Central  Valley,  Calif 

Missouri  Basin,  Wyo 

Lewiston  Orchards.  Idaho 


Provo  River,  Utah 

Central  Valley,  Calif- - 


Columbia  Basin,  Wash 

Boulder  Canyon,  Ariz.-Calif.-Xev. 

Columbia  Basin.  Wash 

Boise,  Idaho... 


Hungry  Horse,  Mont. 

Deschutcs,  Orpg 

Central  Valley,  Calif.. 
...do... 


Boulder  Canyon,  Ariz.-Calif.-N'ev. 

Fort  Peck,  Mont- 

Missouri  Basin,  Nebr.. 

Mirage  Flats,  Ncbr 


Missouri  Basin,  N'chr 

Colorado-Big  Thompson,  Colo- 


Missouri  Basin,  Xebr 


Award 
date 


Sept. 
do.. 


Sept. 
Sept. 
Sept. 
Sept. 

Sept. 
Sent. 
Sept. 

Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
—do.. 

Sept.  1 
Sept.  1 

-do- 
Sept.  : 

Sept. 
Sept. 
..do. 
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Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
do. 


Sept. 
Sept. 


I  Ascription  of  work  or  material 


Outdoor  power  transformer  for  Wiggins  substation 

Outdoor  power  transformer  for  Brush  substation 

Two  290-ton  motor-operated  cranes  and  lifting  beams 


Two  96-inch  steel  outlet  pipes  and  appurtenances  for  dam  and 

power  plant. 
Construction  of  10,000-kilovolt-ampere  substation  at  Alliance, 

Xebr. 
Construction  of  irrigation  distribution  system  main  pipe  line. 

Station  0+15  to  Station  232+30. 

Construction  of  2. 000-kilovolt-ampere substation  at  Savage,  Mont 
Gates  and  hoists  for  Coachella  Valley  and  All-American  Canals 
Steel  structures  for  115-kilovolt  Williston-Garrison  dam  trans- 
mission line. 
Construction  of  6,000-kilovolt-ampere  substation,  Pine  Bluff, 

Wyo. 
One  power,  lighting,  heating,  and  direct  current  switchboard 

cubicle  for  Granby  pumping  plant. 
12  bulkhead    gates,    miscellaneous    metalwork    for     Traey 

pumping  plant. 
One  22,500-pound-capacity  gantry  crane  for  Kortes  Dam 

Construction  of  east  portion  of  irrigation  and  domestic  water 

pipe  distribution  systems. 
Construction  of  west  portion  of  irrigation  and  domestic  water 

pipe  distribution  systems. 

Construction  of  pipe  line  and  structure  for  Salt  Lake  Aqueduct  - 
9  radial  gates  and  equipment  for  Delta  Mendota  canal—. 

9  motor-operated  radial  gate  hoists  for  Delta  Mendota  canal ... 

Control-board  extensions  and  instruments  for  Grand  Coulee 
left  power  plant. 

70,000  barrels  Portland  cement  for  Coachella  Valley  distribu- 
tion system,  units  2,  3,  and  4. 

Steel  structure  for  right  transformer  circuits  and  230-kilovolt 
tie  circuits  for  right  230-kilovolt  switchyard. 

Construction  of  earthwork  and  structures  C  line  canal,  east 
laterals  and  Willow  Creek  Pump  laterals. 

Clearing  part  of  Hungry  Horse  Reservoir  site... 

Pneumatically  applied  mortar  canal  sealing,  north  unit,  main 
canal. 


and  West  ley  wusteway. 
Construction  of  highway  and  railroad  culverts,  drain  line  8-B, 

Imperial  Division,  All-American  Canal  System. 
Erecting  6   two-bedroom    prefab   residences    and    extending 

utilities  at  Fort  Peck  town  site. 
Furnishing  and  erecting  30  prefab  residences  for  Government 

housing  at  Trenton,  Xebr.,  for  Culbertson  Dam. 
Construction  of  build  ings,  sewerage  and  water  distribution  sys- 

temsjiml  residences  for  operation  and  maintenance  headquarters. 

Clearing  Enders  Reservoir  site,  Endcrs,  Xebr 

Furnish  rails,  rail  accessories,  miscellaneous  structural  steel  for 

Granny  pumping  plant. 
C!r:inni;  Mrilirini1  Creek  R1 

Xehr. 


Reservoir  site,  Ft.  I,  at  Indianola. 


Contractor's  name  and  address 


Maloni-y  Electric  Co.,  St.  Louis,  Mo 

Westinghouse  Electric  Corp.,  Denver,  Colo.. . 
Shaw-Box  crane  and  hoist  division.  Manning, 
Maxwell  &  Moore,  Inc.,  Muskegon,  Mich. 
Pacific  Coast  Engineering  Co..  Alameda,  Calif- 
Evans  Electrical  Construction  Co.,  Omaha,  Nebr 
Goodfellow  Bros.,  Inc.,  Wenatehee,  Wash 

Elliott  Construction  Co.,  Omaha,  Xebr 

Isaacson  Ironworks,  Seattle,  Wash  ... 

Daco  Metal  Products  Co.,  Oakland,  Calif 

Killoren  Electric  Co.,  Appleton,  Wis._ 

Cutler-Hammer,  Inc.,  San  Francisco,  Calif 

Gardiner  Manufacturing  Co.,  Oakland,  Calif.. 

Shepard-Niles  Crane  &  Hoist  Corp.,Montour 

Falls,  N.  Y. 
S.  M.  Gilbert  Co.,  Seattle,  Wash 

E.  F.  Pugsloy,  Seattle,  Wash... 

Provo  Foundry  A  Machine  Co.,  Provo,  Utah. 
Berkeley  Steel   Construction  Co.,  Inc.,   Ber- 
keley, Calif. 

Northwest  Marine  Iron  Works,  Portland,  Oreg-. 
General  Electric  Co.,  Denver,  Colo 


Riverside  Cement  Co.,  Los  Angeles,  Calif 

National  Iron  Works,  Oakland,  Calif 

Geo.  B.  Henly  Construction  Co.,  Caldwell,  Idaho 

Wixson  &  Crowe  Co.,  and  J.  H.  Trisdale,  Red- 
ding, Calif. 
American  Gunitc  Co.,  Salt  Lake  City,  Utah.. 

Trewhitt-Shields  &  Fisher,  Fresno,  Calif 

Hubert  Sykes,  Patterson,  Calif 

V.  D.  Case  Co.,  Long  Beach,  Calif 

Elmer  Johnson,  Glasgow,  Mont 

Metcalfe  Construction  Co.,  Omaha,  Xebr 

John  Keller  Construction  Co.,  Longmont,  Colo. 
Burks  &  Co.,  Denver,  Colo 


Vulcan  Rail  &  Construction Co.,Maspeth,  N.  Y 
Gatewood-Lewis-Hadley,  Pryor,  Okla 


Contract 
amount 


$33, 965 

40,  424 

395, 103 

137,500 
189,  760 
344,  552 

59.  925 
12.200 
11,014 

153,000 

10,  477 

16,310 

12,800 

157,350 

116,809 

346,  937 
25, 047 

21,839 
12,596 

178,500 

46, 475 

328,047 

1,  733, 880 

21,012 
240, 989 

13,940 
109,371 

33, 384 
278, 640 

68,238 

14,753 
39.  772 

55.853 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  by  January  1949 


Project 


Description  of  work  or  material 


Project 


Description  of  work  or  material 


Boise,  Idaho. 


Moulder  Canyon,  Nev. 

Do.- 
Central  Valley,  Calif.. . 


Columbia  Basin,  Wash. 

Do 

Do 

Do 

Davis  Dam,  Ariz. -Nev.. 
Do.   . 


Do. 


Fort  Peck,  Mont.-N.  Dak. 
Gila,  Ariz 


Do. 


Autotransformers,  lightning  arresters:  instrument  trans- 
formers, and  metering  equipment  for  Anderson  Ranch 
switchyard. 

Processing  of  sand  and  gravel  for  concrete  aggregate. 

Construction  of  15  permanent  houses  at  Boulder  City,  Nev. 

Relocation  of  7.2  miles  of  railroad  spur  above  Keswick 
reservoir,  between  Middle  Creek  and  Matheson. 

Construction  of  North  dam,  an  earthfill  structure  about  2 
miles  southwest  of  Coulee  Dam,  Wash. 

Construction  of  earthwork  and  structures  for  about  14  miles 
of  the  West  canal,  near  Ephrata,  Wash. 

Construction  of  earthwork  and  structures  for  about  1.5 
miles  of  Feeder  canal  near  Coulee  Dam,  Wash. 

Four  power  circuit  breakers  for  230-kv.  right  switchyard 
Grand  Coulee  power  plant. 

Constructing  and  furnishing  equipment  for  Blythe  sub- 
station, 15,000  kva.  capacity. 

Stringing  conductors  and  installing  insulators  for  75  miles  of 
230-kv.  transmission  line  from  Davis  Dam  to  Parker 
Dam. 

Stringing  conductors  and  installing  insulators  for  55  miles 
of  230-kv.  transmission  line  from  Davis  Dam  to  Hoover 
Dam. 

Construction  of  15,000  kva.  capacity  Williston  substation. 

Construction  of  18  miles  of  the  Welton-.Mohawk  canal, 
about  20  miles  east,  of  Yuma,  Ariz. 

Construction  of  pumping  plants  1,  2,  and  3  along  Welton- 
Mohawk  canal. 


Klamath,  Calif.-Orcg 

Lewiston  Orchards,  Idaho 

Missouri  Basin,  Mont 

Missouri  Basin,  Nebr- 

Do 

Do 

Do 

Missouri  Basin,  Wyo 


Do 

Ogden  River,  Utah 


Paonia,  Colo _ 

Tucumcari,  New  Mex. 


Improvcments  of  Lost  River  channel  in  Langell  Valley, 
near  Klamath  Falls,  Oreg. 

Construction  of  filter  plant  and  Clearwater  reservoir  to 
supply  water  to  domestic  and  irrigation  distribution 
systems  near  Lewiston,  Idaho. 

Construction  of  about  8  miles  of  canal  and  laterals  for  the 
Savage  Unit,  near  Savage,  Mont. 

Construction  of  earthwork  and  structures  for  about  16  miles 
of  Courtland  canal,  near  Superior,  Nebr. 

Construction  of  earthwork  and  structures  for  about  12.5 
miles  of  Superior  canal,  near  Superior,  Nebr. 

Construction  of  earthwork  and  structures  for  about  6.5 
miles  of  Cambridge  canal,  near  Oxford,  Nebr. 

Furnishing  and  erecting  20  prefabricated  residences  for 
Government  Camp  at  Superior,  Nebr. 

Construction  of  about  1.5  miles  of  access  road  at  Keyhole 
dam,  about  18  miles  northeast  of  Moorcroft,  Wyo. 

Elevator  for  Kortes  dam  and  power  plant. 

Construction  of  earthwork  and  structures  for  an  equalizing 
reservoir  for  the  south  Ogden  lateral  distribution  system 
near  Ogden,  Utah. 

Enlargement  of  about  4  miles  of  Fire  Mountain  canal  from 
its  present  capacity  of  70  cfs.  to  a  capacity  of  200  cfs. 
Construction  is  located  near  Somerset,  Colo. 

Construction  of  last  15  miles  of  the  Hudson  canal  and  con- 
st! uct.ion  of  lateral  unit  No.  7,  including  drains.  Con- 
struction is  located  about  15  miles  northeast  of  Tucum- 
cari, Xew  Mex. 
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Above  left:  Bonnie  and  Laddie  "stand  guard" 
over  the  Hock  on  the  tun  porch.  Above  risht: 
Marilyn  Sperry,  age  3,  di»playi  "turkey  of 
tomorrow"  in  the  form  of  a  two-day  old  Belttvillc 
baby  poult.  Below:  A  view  of  turkeys  on  sun- 
porch,  their  locial  and  recreational  area  The 
"dual-purpose"  copes  worn  by  ihe  birds  serve  to 
prevent  them  from  pecking  each  other  as  well  as 
to  preserve  the  "New  Look."  Sec  story  on  page 
«05.  All  pnofos  by  Phil  Mtrritt,  Rtgion  I 
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Bronze   beauties   from   the    Roia    Divisio 
of  the  Yakima  project,  all  ready  for  Christmo 
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The  horn  of  plenty  It  ftlUd  with  foods  of  all  kinds  for  th«  Nation.  Thank. 
to  »«tlomoiion'.  projxit.  Photo  by  Phil  Merrill  and  Stanley  Baimutien, 
legion  I. 
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Mm.  A.  W.  \\  illi.mi-"M.  of  the  Ro»a  projrcl  in 
Vln.hiiiKlon,  liiiliU  a  golden  gobbler,  one  of 
I.IMMI  Mlnrli  «lie  and  her  liu«lmrnl  will  »rnil  In  mar- 
ket during  the  holiday  urunon.  JuM  onr  of  llir 
remunerative  pr<xhn  l«  made  posnible  through 
Reclamation.  Thi*  photo  was  taken  by  Stanley 
Hii.mii««rit.  Region  I. 
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By  N.  B.  BENNETT,  Jr., 

Assistant  Director,  Branch  of  Project  Planning, 

Washington,  D.  C. 

An  Upper  Colorado  Eiver  Basin  Compact,  contain- 
ing 21  articles,  a  preamble  and  a  conclusion,  was  signed 
at  Santa  Fe,  N.  Mex.,  on  October  11.  Among  the  high 
spots  of  the  compact  are  article  III,  providing  for  the 
apportionment  in  perpetuity  between  the  signatory 
States  of  the  consumptive  use  of  water  apportioned 
to  and  available  for  use  by  the  upper  basin  under  the 
original  Colorado  Eiver  Compact;  article  IV,  provid- 
ing for  curtailment  of  use  by  the  States  in  the  event 
of  drought  or  for  other  reasons;  article  VIII  provid- 
ing for  an  "Upper  Colorado  River  Commission,"  an 
administrative  agency ;  and  articles  X,  XI,  XII,  XIII, 
and  XIV,  providing  for  the  division  of  water  of  various 
interstate  tributaries. 

JUNE  6,  1946,  WASHINGTON,  D.  C. — Acting  Commissioner  of 
Reclamation  William  E.  Warne  speaking :  "There  is  not  enough 
water  available  in  the  Colorado  River  system  for  full  expansion 
of  existing  and  authorized  projects  and  for  development  of  all 
potential  projects.  The  formulation  of  an  ultimate  plan  of 
river  development,  therefore,  will  require  selection  from  among 
the  possibilities  for  expanding  existing  or  authorized  projects 
as  well  as  from  among  the  potential  new  projects.  Before  such 
a  selection  for  ultimate  development  can  be  made  it  will  be 
necessary  that,  within  the  limits  of  the  general  allocation  of 
water  between  Upper  Basin  and  Lower  Basin  States  set  out  in 
the  Colorado  River  Compact,  the  Colorado  River  Basin  States 
agree  on  suballocations  of  water  to  the  individual  States." 

JULY  22,  1946,  CHEYENNE,  WYOMING. — Governor  Hunt  of 
Wyoming  speaking:  "Gentlemen,  I  think  you  all  know  why  we 
are  assembled  here  this  morning.  It  is  a  matter  of  tremendous 
importance  to  the  Upper  Colorado  River  Basin  States,  a  matter 
that  now  has  become  almost  a  necessity  that  it  be  done  and 
be  done  rapidly,  if  we  expect  development  of  the  Colorado  River 
Basin  in  the  Upper  Basin  States  to  get  under  way." 

OCTOBER  11,  1948,  PALACE  OF  GOVEBNORS,  SANTA  FE,  N.  MEX. — 
Federal  Representative  Harry  W.  Bashore  speaking:  "There  is 
about  to  be  signed  here  a  document  which  will  forever  be  an 
example  of  fairness,  a  demonstration  of  statesmanship  of  the 
highest  order,  and  finally,  a  proof  of  the  ability  of  States  to  deal 
with  their  mutual  problems,  no  matter  how  complex,  through 
the  traditional  and  constitutional  compact  method." 

Thus  it  started  and  thus  the  first  step  was  accom- 
plished. 

Behind  this  simple  presentation  lies  a  magnitude  of 
work  by  men  of  vision,  by  men  of  accomplishment,  by 
men  with  the  best  interests  of  their  respective  States  in 
mind  but  fully  cognizant  of  the  importance  of  collec- 
tive action  and  of  the  interests  of  the  Nation.  These 
men  must  be  named,  they  are :  Charles  A.  Carson,  Ari- 
zona ;  Clifford  H.  Stone,  Colorado ;  Thomas  M.  McClure 
(deceased)  and  Fred  E.  Wilson,  New  Mexico;  Edward 
H.  Watson,  Utah ;  L.  C.  Bishop,  Wyoming ;  and  Harry 
W.  Bashore,  Representative  of  the  United  States. 

Counting  the  original  meeting  of  the  Governors  in 
Cheyenne  on  July  22,  1946,  there  was  a  total  of  nine 
formal  meetings  of  the  Compact  Commission  and  their 
Advisors.  At  the  organization  meeting  at  Salt  Lake 


UPPER  COLORADO  RIVER  BASIN  COMPACT  COMMISSIONERS  AND  ADVISERS, 
Santa  Fe,  New  Mexico — October  11,  1948,  Seated  Left  to  Right:  Judge 
Howell,  Legal  Adviser  for  Utah;  Wm.  R.  Wallace,  Adviser,  Utah;  Ed.  H.  Watson, 
Commissioner  for  Utah;  L.  C.  Bishop,  Commissioner  for  Wyoming;  Grover  E.  Giles, 
Attorney  General,  Utah;  H.  W.  Bashore,  Representative  of  U.  S.  and  Chairman  of 
Compact  Commission;  Chas.  A.  Carson,  Commissioner  for  Arizona;  Fred  Wilson, 
Commissioner  tor  New  Mexico;  Judge  Clifford  H.  Stone,  Commissioner  for 
Colorado.  Standing  Left  to  Right:  Tom  Jensen,  Utah;  Dan  Hunter,  Dove  Creek, 
Colo.;  Judge  M.  A.  Threet,  Albuquerque,  N.  Mex.;  John  Erickson,  State  Engineer's 
Office,  Santa  Fe,  N.  Mex.;  Ralph  Meeker,  Engineering  Adviser,  Arizona;  R.  J. 
Tipton,  Engineering  Adviser,  Colorado;  I.  J.  Cory,  Farmington,  N.  Mex.;  J.  R. 
Riter,  Chief  Hydrology  Division,  Branch  of  Project  Planning,  Bureau  of  Reclama- 
tion, Denver,  Colo.;  J.  S.  Broitenstein,  Legal  Adviser,  Colorado;  John  G.  Will, 
Assistant  Chief  Counsel,  Legal  Adviser  to  the  Representative  of  U.  S.;  H.  H. 
Christy,  Colorado;  John  Bliss,  State  Engineer,  Santa  Fe,  N.  Mex.;  and  William 
Wehrli,  legal  Adviser,  Wyoming. 


City,  Utah,  July  31,  1946,  the  Commission  recognized 
the  immediate  need  for  a  committee  of  engineer  advisors. 
This  committee  was  quickly  formed,  consisting  of :  J.  R. 
Riter,  Bureau  of  Reclamation,  chairman ;  R.  Gail  Baker 
and  R.  I.  Meeker,  Arizona ;  C.  L.  Patterson  (Mr.  Patter- 
son later  resigned  and  was  replaced  by  R.  M.  Gilder- 
sleeve),  R.  J.  Tipton,  and  F.  C.  Merriell,  Colorado; 
J.  H.  Bliss  and  J.  R.  Erickson,  New  Mexico;  C.  O. 
Roskelley  and  F.  W.  Cottrell,  Utah ;  H.  T.  Person  and 
R.  D.  Goodrich,  Wyoming.  Again  the  Commission, 
being  fully  cognizant  of  the  gravity  of  its  task,  ap- 
pointed a  legal  advisory  committee,  consisting  of 
Charles  A.  Carson,  Arizona,  chairman ;  Jean  S.  Breiten- 
stein,  Colorado;  Fred  E.  Wilson,  New  Mexico;  J.  A. 
Howell  and  E.  W.  Clyde,  Utah;  N.  B.  Gray  and  W.  J. 
Wehrli  of  Wyoming.  This  same  group  with  the  ad- 
dition of  J.  G.  Will,  Bureau  of  Reclamation,  as  chair- 
man and  L.  S.  Udall  of  Arizona,  served  as  the  drafting 
committee  to  translate  the  principles  adopted  by  the 
Commission  into  the  written  word. 

What  the  Commission  and  the  advisory  committees 
accomplished  is  perhaps  best  expressed  in  the  words  of 
Harry  Bashore: 

"The  Upper  Colorado  River  Basin  Compact  *  *  *  will  be 
a  tower  of  strength  to  the  States  of  Arizona,  Colorado,  New  Mex- 
ico, Wyoming,  and  Utah,  perhaps  for  centuries  to  come.  It  is  a 
structure  for  the  completion  of  which  we  have  labored  long. 
It  is  sound  in  design.  Each  part  of  it  has  been  wrought  with 
great  care  by  men  who  are  notably  skilled  in  their  professions 
and  experts  in  the  compact  process.  It  has  been  builded  by  men 
of  good  faith.  It  has  been  builded  by  men  of  good  will ;  and 
because  it  has  been  so  builded,  it  will  endure." 
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THE   WHITE   HOUSE 

Washington 


NOVEMBER  6.  1948. 


DEAR  MR.  I'OI.K:  Re>-rnt  years  have  brought  a  marked  change  in  the  scope,  size, 
and  character  of  the  National  Reclamation  Program  and  have  cemented  its  sig- 
nificance in  the  Nation's  economy.  I  am  highly  gratified  at  the  tremendous  stride- 
that  have  been  made  by  my  own  administration  and  that  of  Franklin  D.  RrMMTett 

Our  continuing  objective  is  full  mobilization  of  our  water  resources.  To  maintain 
this  resurgence  of  western  progress,  we  must  push  reclamation  and  allied  resource 
i|ftrln|imenl«  to  still  greater  heights.  We  must  see  that  the  benefits  from  irrigation 
and  public  power  are  spread  widely  among  the  people  so  that  opportunities  for 
economic  security  and  advancement  will  be  made  available  to  the  largest  possible 
number  of  people. 

I  favor  continuance  of  the  family-size  irrigated  farm  as  a  means  of  spreading  the 
agricultural  benefits  of  reclamation  to  the  greatest  number  of  people.  I  support 
Federal  construction  of  transmission  lines  as  essential  to  assuring  low-cost  public 
power  to  the  West. 

The  most  recent  expressions  on  the  part  of  the  people  of  the  West  seem  to  reaffirm 
their  adherence  to  those  views. 

I  urge  the  National  Reclamation  Association  to  join  with  me  in  pursuing  a  course 
that  will  assure  the  greatest  good  to  the  greatest  number. 

Very  sincerely  yours. 


/ 


Mr.  HARRY  E.  POLK, 
President, 

National  Reclamation  Associntion, 
Oklahoma  City,  Oklahoma. 


THE  SECRETARY  OF  THE  INTERIOR 

Washington 

NOVEMBER  11,  1948. 

DEAR  MR.  POLK:  Please  express  to  the  convention  my  regrets  for  not  being 
able  to  deliver  this  message  in  person. 

President  Truman's  program  for  western  development  was  given  a  tre- 
mendous vote  of  confidence  and  support  on  NuvrmlxT  2.  And  this  vote  was 
a  vindication  of  Commissioner  of  Reclamation  Michael  W.  Straus  and  Re- 
gional Director  Richard  L.  Boke  whom  the  Eightieth  Congress  wanted  to 
remove  from  office  because  of  their  vigorous  and  faithful  execution  of  the 
mandates  and  objectives  of  previous  Congresses. 

The  demands  for  power  have  so  increased  that  only  vigorous  development 
of  the  Reclamation  program  will  enable  the  West  to  meet  the  vital  needs  of 
its  expanding  population  and  higher  industrial  activity.  The  hand-in-hand 
development  of  public  power  and  irrigation  projects  will  speed  the  full  utiliza- 
tion of  western  water  resources.  Transmission  lines  must  be  built  to  distrib- 
ute public  power  economically  and  efficiently. 

To  serve  the  needs  of  veterans  and  others  for  the  family-size  irrigation 
farm,  we  must  continue  our  support  of  the  Reclamation  law.  Removal 
of  acreage  limitations  would  seriously  retard  western  development  and  de- 
prive many  thousands  of  veterans  and  others  of  the  opportunity  to  settle  on 
irrigated  farms.  It  would  disrupt  the  establishment  of  a  sound  family 
economy  and  encourage  monopoly. 

The  administration  of  the  Reclamation  law  must  not  be  hamstrung  by 
appropriations  riders.  These  must  be  repealed  and  avoided  if  the  high 
objectives  of  Reclamation  are  to  be  met. 

We  must  meet  the  mandate  from  the  people  of  the  West.  We  have  won 
support  by  aggressive  and  forward-looking  programs.  We  cannot  do  less  for 
the  future.  It  is  •  challenge  to  us  all.  1  know  you  will  accept  it. 

You  have  my  best  wishes  for  a  successful  convention. 
Sincerely  yours 


Secretary  of  the  Interior. 
Mr.  IU«HT  K.  POLK. 

Preiidrnt,  National  Reclamation  Auocialion, 
Oklahoma  Cilr.  Oklahoma. 
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COMMISSIONER  OF  RECLAMATION  MICHAEL  W.  STRAUS, 
speaking  011  Friday,  November  19,  before  the  Seventeenth 
Annual  Convention  of  the  National  Reclamation  Association 
which  was  held  at  Oklahoma  City,  Okla.,  last  month,  high- 
lighted President  Truman's  request  of  the  Eightieth  Con- 
gress last  August  that  the  restrictions  placed  upon  the  Bureau 
of  Reclamation  be  lifted,  and  the  original  budget  requests 
be  restored.  The  complete  text  of  his  address  follows. 

This  is  one  speech  I  am  really  happy  to  make.  Now  that 
the  turmoil  and  shouting  of  our  quadrennial  is  quieting,  I 
am  glad  to  be  with  the  National  Reclamation  Association 
here  in  Oklahoma  and  counsel  with  you  again — for  the  sixth 
time.  There  is  a  report  that  I  have  to  submit,  and  there  are 
certain  observations  and  recommendations  that  are  worthy 
of  attention  by  this  organization  of  which  I  have  been  a  mem- 
ber for  many  more  years  than  I  have  been  Reclamation 
Commissioner. 

We  have  listened  to  a  lot  of  fine  speeches  by  a  lot  of 
personages  who  have  appeared  before  the  National  Reclama- 
tion Association  in  the  parade  of  passing  years.  And 
listening,  I,  like  any  of  you,  have  always  pondered  the  mo- 
tives, the  angles,  the  influences,  and  the  interests  behind  the 
various  views  that  these  orators  voiced.  Certainly,  I  have 
never  heretofore  uttered  to  you  a  single  word  without  calcu- 
lation and  hope  that  it  might  help  win  for  Reclamation 
something  that  Reclamation  needed — perhaps,  some  money 
from  the  Congress  or  some  policy  designed  to  benefit  and 
protect  Reclamation. 

Today  you  meet  on  one  of  those  joyous  occasions  when 
you  need  not  rack  your  minds  for  a  single  moment  on  any 
such  mystery  as  to  motives.  For  the  first  time  in  the  history 
of  the  National  Reclamation  Association,  you  are  hearing  a 
speech  warranted  in  advance  to  be  totally  devoid  of  any 
self-interest.  In  fact,  it  is  blessed  with  a  special  act  of  the 
Eightieth  Congress  intended  to  guarantee  it  to  be  a  simon- 
pure  100  percent  objective  presentation. 

The  Question  of  Qualifications 

This  purity  has  been  attained  by  a  unique  process  purport- 
ing to  establish  prerequisite  qualifications  of  a  Commissioner 
of  Reclamation  on  which  there  seems  to  be  a  state  of  mind 
that  is  something  short  of  unanimity.  The  last  time  that 
this  came  up  was  a  few  years  ago  when  an  incoming  admin- 
istration under  President  Warren  G.  Harding  decided  that 
the  essential  qualification  for  Commissioner  of  Reclamation 
was  that  he  must,  under  no  circumstances,  be  an  engineer. 
Therefore,  my  distinguished  predecessor,  Commissioner  A. 
P.  Davis,  in  whose  honor  the  great  Davis  Dam  rising  on  the 
main  stem  of  the  Colorado  River  has  been  named,  was  thrown 
out  of  office.  Both  he  and  his  bosses  stipulated  in  official 
writing  that  he  was  ousted  because  he  was  an  engineer  and 
the  then-incoming  administration  knew  that  Reclamation 
must  not  have  an  engineer — a  prejudice  I  do  not  share. 

Against  a  parallel  background,  even  including  a  fight  in 
support  of  public  power  that  Davis  also  advocated,  I  have 
recently  been  legislated  out  of  office  on  the  grounds  that  the 
vital  requirement  is  that  a  Commissioner  must,  under  no 
circumstances,  be  a  nonengineer  but  must  qualify  as  a  pro- 
fessional engineer  of  5  years'  experience.  At  least  under  the 
present  law — or  until  the  Eighty-first  Congress  reviews  the 
matter  and  decides  otherwise,  which  is  possible — no  other 
brand  of  Commissioner  can  be  paid  for  service  between  12 : 01 
a.  m.,  February  1,  and  12 :  01  a.  m.,  July  1, 1949.  Any  lawyer, 
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farmer,  editor,  or  other  nonengineering  candidates  for  the 
job  here  assembled  have  only  to  sit  tight  until  next  July  and, 
in  the  absence  of  further  legislation  by  the  next  Congress, 
they  will  automatically  then  become  eligible. 

Regardless  of  the  logic,  if  any,  of  all  that  and  the  history 
and  the  facts  as  you  know  them — and  many  do  because  cer- 
tain of  you  participated  in  those  exercises — we  are  all  now 
fortunate  in  the  assurance  that  one  beneficial  result  is  that 
you  are  sure  to  get  today  an  objective  presentation.  This  is 
no  ventriloquist's  performance.  So,  here  goes  and,  instead 
of  taking  our  text  from  Exodus  (as  a  preacher  might  say) 
today  we  take  our  text  from  Revelations. 

But  before  we  get  into  certain  matters  of  policy,  some 
recommendations  that  I  shall  offer,  and  into  discussions  of 
problems  with  which  our  National  Reclamation  Association 
must  meet,  let  me  present  to  you  Reclamation's  annual  report 
to  the  West. 

Yardsticks  for  Construction  Progress 

Today  you  have  a  Reclamation  program  of  unprecedented 
size,  scope,  variety,  and  vigor.  We  are  all  glad  that  it  is 
no  longer  a  little  waif  hanging  around  the  Nation's  back 
door  and  occasionally  catching  a  crust.  It  now  stands  forth 
in  its  own  right  and  speaks  for  itself.  Reclamation  has  come 
of  age.  In  doing  so,  it  is  emerging  from  some  of  the  grow- 
ing pains  of  adolescence.  Let's  slap  a  few  yardsticks  on  it 
and  see  how  it  measures  up. 

By  any  yardstick  applied,  Reclamation  has  done  more  work 
in  the  last  12  months  than  in  any  other  year  of  its  half 
century  of  existence.  And  having  done  that,  it  has  won  as 
its  reward  an  opportunity  to  do  far  more  during  the  coming 
months — an  opportunity  backed  by  a  $246,058,942  appropria- 
tion for  the  year  we  are  now  in — which  appropriation,  in- 
cidentally, has  more  strings  tied  on  to  it,  making  it  harder 
to  use  effectively  to  advance  Reclamation,  than  any  other  of 
record.  If  anyone  is  interested  in  mathematical  computa- 
tions or  likes  to  play  the  numbers  game,  he  can  observe  that 
this  represents  an  increase  of  270  percent  over  the  average 
annual  regular  appropriations  for  the  10  previous  years. 
And  I  say  that  will  not  be  enough  for  next  year — it  will  not 
even  be  enough  to  continue  next  year  at  full  scale  work  which 
we  are  starting  this  year,  let  alone  getting  new,  authorized 
and  needed  works  into  construction. 

Appropriations  are  merely  a  Congressional  yardstick 
which  has  come  into  popular  use.  Another  measuring  rod 
of  the  program  is  work  for  which  funds  were  available  and 
which  Reclamation  wanted  done  but  which,  for  innumerable 
reasons,  was  not  done — which  is  another  way  of  describing 
carry-over  funds.  These,  at  the  beginning  of  the  fiscal  year, 
were  roughly  around  $31  million  compared  with  $91  million 
the  previous  year  and  $110  million  2  years  ago.  That  shows 
that  we  translated  more  of  the  dollars  that  the  Nation  pro- 
vided into  beneficial  works  than  ever  before.  I  forecast  that 
we  will  get  more  work  in  place  this  year.  We  probably  will 
also  have  a  bigger  carry-over  of  undone  work  due  to  the  new 
fetters  hobbling  Reclamation  which  the  Eightieth  Congress 
wrote  into  appropriation  acts. 

For  the  benefit  of  those  many  who  are  myopic  enough  to  see 
Reclamation  only  in  the  terms  of  construction,  let's  slap  on  a 
third  yardstick  and  read  it  off  in  terms  of  contractors'  earn- 
ings, which  is  one  way  of  measuring  the  works  we  have  built. 
On  Reclamation  as  a  whole,  we  completed  $169  million  worth 
of  construction  work  or  88  percent  of  the  $191  million  pro- 
gram laid  out  in  the  12  months  preceding  the  current  fiscal 
year.  This  was  better  than  the  prior  year.  It  looks  to  me 
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at  the  moment  as  if  the  total  payments  for  work  put  in  place 
will  be  still  higher  in  the  current  year  even  though  the  per- 
centage of  completion  of  a  bigger  program  may  be  less — 
thanks  again  to  the  tangle  of  provisos,  limitations,  and  pro- 
hibitions that  the  last  Congress  clamped  on  the  program  and 
that  the  next  Congress  will  be  asked  to  strike  off.  Even  so, 
Reclamation  construction  under  contract  today  breaks  all 
records  with  outstanding  contracts  of  a  value  of  about 
$400,000,000  with  a  lot  more  work  ahead  of  the  builders  than 
there  is  behind  them. 

Construction  and  appropriation  statistics,  however,  tell 
only  half-truths  in  measuring  anything  as  dynamic  as  Recla- 
mation. This  association  should  be  less  interested  in  stag- 
gering construction  totals  than  it  is  in  the  real  end  results 
sought  in  terms  of  crops  and  kilowatts.  So,  let's  put  on  a 
few  more  meters  on  what  comes  out  at  the  far  end. 

Value  of  Crops  and  Kilowatts 

Last  year's  census  of  crops  produced  with  Federal  irriga- 
tion water  had  a  total  value  of  $555  million,  approximately 
$25  million  over  the  previous  year.  Both  construction  and 
crops  in  dollars  reflect  inflation.  But  tonnages  and  acres 
don't.  The  tonnages  and  acres  of  Reclamation  crops  were 
up  as  well  as  the  values.  Each  year,  Reclamation  registers 
a  new  record  both  in  acres  watered  and  in  food  produced  per 
irrigated  acre  and  in  every  other  way.  Stated  in  different 
\mrds,  the  crops  produced  last  year  on  land  under  Federal 
Reclamation  water  have  a  value  approaching  half  the  total 
investment  of  Uncle  Sam  in  Reclamation  during  a  half- 
century.  That's  a  good  return  on  anybody's  money.  But  we 
have  to  do  better  because  there  are  still  a  lot  of  hungry  people 
around  in  this  world — there  will  be  for  a  long  time. 

Crops  are  only  one  thing  produced  by  Reclamation.  We 
don't  put  a  dollar  sign  on  nomes,  communities,  towns,  or 
cities  developed  or  on  the  recreational,  fish  and  wildlife, 
and  other  benefits.  But  we  do  run  Reclamation's  kilowatts 
through  the  cash  register.  Last  year  power  sales  approxi- 
mates $25  million— cash  revenue  that  helps  pay  for  water, 
and  well  up  from  previous  years.  That  also  has  got  to  be 
Ix-tter  because  the  lights  are  still  going  out  around  the  West. 
The  kilowatts  to  meet  your  needs  are  not  yet  available — 
power  shortages  are  getting  worse  not  better — a  fact  that 
responsible  citizens  might  remember  during  these  ideological 
power  debates. 

I  am  glad  to  be  able  to  t.-ll  you  that  the  Bureau  staffs  are 
right  now  aggressively  shoving  the  Reclamation  program  on 
|  front  in  each  o'f  the  17  Western  States  and  doing  it 
•gainst  a  handicap  of  an  irrational  requirement  of  having 
lew  men  do  far  more  work  than  has  ever  been  required  of 
Reclamation  heretofore.  I  have  never  seen  such  a  splendid 
staff.  You're  lucky  to  have  them.  It's  time  this  Association 
recognized  them. 

Repairs,  Repayment,  and  Ratification 

Likewise,  in  the  last  12  months  since  I  have  met  with  you, 
while  a  lot  of  difficulties  have  not  been  overcome,  a  lot  have — 
item*  that  have  been  drifting  for  years  despite  everybody's 
effort*.  Rehabilitation  and  repairs  on  Reclamation  works 
which  were  passed  over  in  war  years,  with  resultant  deteri- 
orating canals  and  weed-grown  ditches,  are  now  coming 
under  control.  Great  struct  HITS  that  have  not  had  the  at- 
tention and  i  r  i*i  M-i  •lion  thev  merit  have  I  MTU  brought  under 
strict  and  scheduled  surveillance  and  inspection.  Unrealis- 
••  payment  contracts  are  being  revised  and  brought  down 
to  earth.  A  lot  of  overdue  payment*  have  been  made.  Cer- 
tain liberalizations  in  Reclamation  law  have  been  achieved 
and  the  way  paved  for  more  liberal  repayment  legislation. 

And  important  agreements  have  been  reached.  Outstand- 
ing in  thm  category  is  the  achievement  of  the  five  Upper 
Colorado  River  Basin  States— Utah,  Wyoming,  Colorado, 


Arizona,  and  New  Mexico — which  have,  by  their  own  deter- 
mination aided  by  the  good  offices  of  Reclamation,  finally 
after  better  than  a  quarter  of  a  century  of  wrangling,  reached 
an  agreement  on  what  water  is  whose  in  the  Upper  Colorado 
River  Basin.  Ratification  by  those  five  State  Legislatures 
and  consent  by  the  81st  Congress  of  the  United  States  will 
permit  vast  Reclamation  development  to  proceed  so  that  the 
Upper  Colorado  River  Basin  may  reach  its  rendezvous  with 
a  rightful  destiny. 

So  much  for  Reclamation's  report.  That  record  is  written. 
Nothing  can  change  it.  More  recently,  Reclamation  has 
been,  I  was  delighted  to  observe,  a  major  issue  in  a  major 
political  campaign.  I  happen  to  be  a  firm  believer  in  such 
discussions  and  like  to  see  the  light  let  in.  Every  time  the 
spotlight  focuses  on  Reclamation,  it  benefits.  Certainly, 
these  last  few  months  have  been  marked  by  examination  of 
the  record  followed  by  competition  among  the  candidates  to 
outpledge  each  other  in  their  devotion  to  Reclamation.  For 
months  now,  it  has  been  standard  practice  that  whenever  a 
speech  writer  got  west  of  the  Mississippi  River  he  outdid  him- 
self with  new-found  proclamations  of  devotion  to  resource 
development  and  Reclamation.  The  campaign  chorus  is  now- 
over  and  only  the  melody  lingers  on.  It  was  sweet  music 
that  was  played  but  the  West  appears  to  have  detected  a  few- 
false  notes  for — at  least  according  to  the  election  returns — 
it  made  many  changes  in  the  orchestra  and  told  it  to  follow 
the  tune  of  the  conductor. 

The  Eightieth  Congress 

You  and  Reclamation  have  a  nice  problem  starting  in 
January  with  the  Eightieth-first  Congress  as  to  how  the  WCM 
is  going  to  fare,  but  I  think  that  on  the  President's  record 
of  performance  instead  of  promise  the  West  will  fare  quite 
well.  It  is  no  secret  that  in  justifying  this  years  money 
before  the  Eightieth  Congress  I  reported  that  a  sum  ap- 
proaching half  a  billion  dollars  would  be  required  next  year 
to  carry  forward  the  program  that  has  already  been  under- 
taken. During  his  campaign  the  President  was  specific  both 
in  his  appraisal  of  Reclamation  needs  and  policies  and  his 
views  have  been  ratified. 

Your  fate  was  in  the  hands  and  under  the  control  of  the 
eastern  majority.  It  is  not  onlv  the  money  but  also  the  basic 
policies  and  whole  fundamental  concept  or  Reclamation  that 
were  passing  increasingly  from  western  groups  under  con- 
trol exercised  or  imposed  primarily  in  appropriation  lulls 
under  a  variety  of  disguises.  The  result  of  this  Appropria- 
tions Committee  policy  control  is  not  a  matter  or  opinion. 
And  it.  was  a  mathematical  fact  that  the  17  reclamation 
States  were  outvoted  in  the  Eightieth  Congress  Hon-e 
appropriation  groups  3  to  1. 

In  that  Congress,  your  western  groups  took  pome  punish- 
ment. It  made  little  difference  what  policies  the  \\c-tern 
Public  Lands  Committee  or  the  Irrigation  Subcommittee  de- 
cided upon,  the  Appropriations  Committees  revised  them  or 
revcr-ed  them  as  suited  their  purpose.  Sometimes  they 
merely  nullified  previous  \\c-tern  determinations  us.  for  ex- 
ample, striking  out  of  projects  transmission  lines  (hat  the 
communities  wanted  and  which  the  Congress  had  authorized. 
Sometimes  whole  policies  were  thus  reversed,  aided  and 
abetted  by  national  lobbies  under  eastern  domination.  And 
this  was  not  confined  to  projects  now  under  const  met  ion.  but 
it  went  back  to  laws  of  long  standing  upon  which  yon  relic  ' 
By  direct  or  indirect  action,  they,  through  the  same  proca 
were  reversed  without  any  real  consideration.  This  \\a- 
done  when  l>y  imjxtsing  an  arbitrary  personal  service-  limi- 
tation on  Reclamation  staff*-,  whether  or  not  they  are  paid 
by  appropriated  federal  funds  or  water  users'  funds,  the 
staffs  were  so  butchered  that  irrigation  districts  found  they 
have  to  take  over  operations  which  they  had  relied  on  the 
Bureau  to  perform  after  paying  for  such  performance.  The 
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THE  RECLAMATION 


FARMING  FROM  THE  SKY 


By  JOHN  A.  McKEAG, 

Delta  District,  Region  II,  Sacramento,   Calif. 


Applying  commercial  fertilizer  to  a  rice  paddy  near  Durham,  Calif.  Man 
in  foreground  waves  flag  to  direct  application  of  fertilizer.  Photo  by  J.  E. 
Fluharty,  Region  II. 


"Remember  dear,  fly  low  and  fly  slow,"  the  nervous  mother 
cautions  her  pilot  son  in  the  old  airmen's  jest.  Her  advice  has 
been  ignored  by  most  aeronautical  researchers  in  their  fight 
to  lick  the  speed  of  sound.  But  it  is  the  motto,  the  hope  and 
the  goal  of  a  small,  ill-financed  band  of  resourceful  mechan- 
ics, farmers,  agricultural  engineers,  and  scientists  who  have 
been  struggling  for  years  along  a  divergent  research  path,  a 
path  that  leads  away  from  man-made  meteors  and  toward  an 
airplane  that  will  be  an  efficient,  all-purpose  farm  tool.  Their 
odd  goal  is  an  aircraft  that  will  just  barely  jog  up  and  down  a 
field,  5  feet  off  the  ground,  making  a  neat  90°  turn  at  each 
corner.  The  final  end  of  their  research  may  sometime  be  an 
all-purpose  rig  that  can  move  along  above  any  40  acres, 
sowing,  fertilizing,  fighting  weeds  and  insect  pests  efficient- 
ly, all  the  while  managing  not  to  kill  the  neighbors'  crops, 
cows,  and  bees  with  drifting  sprays :  a  machine  that  may 
even,  on  occasion,  rise  up  and  snatch  a  needed  shower  from  a 
passing  cloud. 

After  some  30  years  of  work  (the  first  recorded  use  of  an 
airplane  in  pest  control  was  that  of  an  old  Hisso  Jenny  spray- 
ing lead  arsenate  on  catalpa  trees  in  Dayton,  Ohio,  in  1921) 
combatting  pests  with  aircraft  has  become  quite  a  fair-sized 
enterprise.  In  1939  there  were  about  200  airplanes  in  the 
whole  country  doing  such  work,  but  on  a  scale  less  modest 
than  their  small  number  would  indicate.  For  that  year  saw 
223,000  acres  of  crop  and  range  lands,  growing  some  25  differ- 
ent crops,  assailed  by  20  different  pests,  treated  with  15  differ- 
ent insecticides  and  fungicides  in  California  alone.  Growth 
has  been  great  since  then  with  no  less  than  75  different  com- 
panies now  operating  in  that  single  State,  some  following 


crops  from  the  Oregon  line  to  the  Mexican  border.  But  the 
picture  of  their  operations  is  still  much  as  it  was  years  ago — 
an  old  trainer  rumbling  up  a  field,  spouting  dust  or  spray, 
banking  perilously  to  avoid  a  power  line  at  the  far  end,  then 
coining  back  down  at  80  miles  per  hour,  8  to  15  feet  off  the 
ground.  Pilots  have  learned  much  about  the  effects  of  cli- 
matic conditions — humidity,  air  currents,  and  temperatures, 
and  they  know  how  to  time  the  best  applications.  However, 
in  using  dust  especially,  an  occasional  and  unexpected  "ill 
wind"  will  create  a  hazard  by  causing  the  material  to  drift. 
As  much  as  70  or  80  percent  of  the  material,  in  certain  cases, 
may  be  lost  by  drifting  off  the  area  being  treated.  And  it 
sometimes  settles  where  it  will  do  more  harm  than  good. 
Recent  news  stories  allege  a  15-mile  damaging  drift  of  2,4-D 
spray  in  the  San  Joaquin  Valley. 

Typical  spray-planes  are  small  bi-wing  types,  but  with 
250  to  400  horsepower  engines.  These  large  power  plants 
are  necessary  because  spray  rigs  fly  very  low  (the  general 
idea  being  that  if  the  spray  does  not  kill  the  weeds,  they 
will  die  from  fright),  and  must  be  able  to  lift  100  to  200 
gallons  of  material  (800  to  2000  Ibs.)  suddenly  over  the 
power  lines,  trees,  ditch  banks,  and  buildings  which  often 
crowd  the  end  of  the  short  runs. 

In  general,  there  are  about  as  many  types  of  applicators 
as  there  are  airplanes  applying  spray  material  or  dusts. 
Three  of  the  many  types  used  are  shown  in  the  accompany- 
ing photos. 

One  is  an  ingenious  device  which  uses  a  spinning  wire 
brush  powered  by  an  airdriven  fan  on  the  leading  edge  of 
the  wing.  The  solution  is  gravity-fed  down  a  hollow  shaft 
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and  is  disj>ersed  in  droplet  size  by  the  profiler  slip  stream 
when  spun  off  the  brush.  The  rate  of  application  is  valve- 
controlled,  usually  at  each  brush,  for  instantaneous  shutoff 
is  necessary. 

The  other  system-  shown  are  of  the  "long  IMMIIII"  type,  with 
nozzles  spaced  at  about  !•_'"  renters  along  tin-  boom.  In  con- 
trast i<t  these,  there  are  many  "short  boom"  types.  <'•  to  8  feet 
Ion«r.  iii  ii-e.  The  blast  from  the  airplane  propeller  and 
turbulence  from  the  wing  tips  act  as  an  added  disperser  to 
the  spray-.  al-»  stirring  up  the  air  around  the  plants  to  the 
point  where  a  very  .-atisfactory  coverage  of  all  surfaces  is 
achieved  without  the  excessive  use  of  spray  or  high  pressures 
which  are  necessary  with  ground  equipment  sprays  in  the 
quiet  morning  air. 

Size  of  Droplets  Important 

Droplet  size  of  material  sprayed  from  airplanes  is  of 
primary  im|K>rtance.  Some  materials,  such  as  selective  her- 
bicides for  controlling  weeds  in  crops,  seem  to  be  more  ef- 
fective when  applied  as  coarse  sprays.  This  is  fortunate 
because  airplanes  must  produce  droplets  larger  than  those 
from  ground  machines  to  prevent  excessive  drifting  and 
to  prevent  evaporation  of  water-diluted  sprays  before  the 
di- 1  red  surface  is  reached.  Insecticides  usually  give  a  more 
uniform  and  effective  deposit  when  atomized  to  smaller 
droplet  size. 
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The  accompanying  photograph  shows  how  the  number  of 
-pray  droplets  are  determined  in  field  tests.  The  glass 
slides,  placed  in  a  field  at  the  time  of  spraying,  show  the 
number  of  droplets  per  square  inch  at  various  rates  of 
material  per  acre.  The  minimum  effective  dosage  indicated 
by  the  slides  for  the  tot  was  live  gallons  per  acre.  The  three- 
gallon  application  did  not  give  sufficient  coverage  of  spray 
material. 

Pressure-developing  devices  are  as  numerous  as  applica- 
tor types.  There  are  gravity  systems,  those  powered  by  air- 
driven  fans  mounted  between  the  wheels,  some  of  which  are 
gea r-operated  off  engines.  Those  powered  by  air-driven  fans 
are  generally  considered  to  be  the  best.  Pressures  used  vary 
widely,  from  a  few  pounds  per  square  inch  to  slightly  over 
100  pounds. 

Insect-control  was  the  first  farm  job  undertaken  by  air- 
plane. Spreading  of  herbicides  for  weed  control  is  grow- 
ing. Selective  sprays,  primarily  2,  4-D,  are  those  most  used. 
This  type  of  spray  is  ideally  suited  for  dissemination  by 
airplane  because  of  the  low  volume  of  material  required — 
only  21/0  to  6  gallons  per  acre.  Airplane  dusting,  however, 
is  losing  favor  in  California  because  it  is  so  much  more  dif- 
ficult to  control  drift  of  dusts  than  liquid  sprays,  and  prog- 
ress in  the  development  of  sprays  that  can  be  applied  in 
low  volumes  has  increased  their  usability.  Use  of  general 
contact  sprays  has  been  limited  because  of  the  relatively  high 

At  left:  Slides  showing  number  of  2,  4— D  droplets  sprayed  from  plane  at  dif- 
ferent dosage  rates  per  acre.  Below:  Helicopter  lands  for  refill  on  mountain 
meadow,  inaccessible  to  ordinary  plane.  Bottom  photo:  Spray  hopper  on  side 
of  helicopter  fuselage.  Alt  photos  courfesy  State  of  California  Oeparfmenf  of 
Agriculture. 
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At  left:  Airplane  equipped  with  brush  type  spray 
applicators  in  operation.  Below:  Close-up  view  of 
brush  spray  applicator.  Below  center:  Side  view  of 
"venturi"  type  spreader  showing  outlet  of  spreader 
and  small  square  bladed  propeller  in  background 
which  drives  dust  agitator.  At  bottom:  Front  view 
of  airplane  equipped  for  weed  control  by  means  of 
chemical  spray.  The  wind-driven  impeller  beneath 
the  fuselage  is  connected  to  the  feed  pump.  Two  fop 
photos  furnished  by  W.  A.  Harvey,  Un/versi/y  of 
California.  Center  and  bottom  phofos  by  A.  J.  Bur- 
rows, Region  II. 


volume  of  oils  required  per  acre.  An  application  of  30 
gallons  per  acre  is  considered  the  upper  economic  limit  for 
most  airplane  spraying.  However,  newly  developed  chem- 
icals needing  only  14  to  15  gallons  of  solution  per  acre  are 
being  successfully  used  on  alfalfa,  onions,  peas,  and  other 
crops  to  which  such  selective  sprays  are  suited.  Weed  con- 
trol on  cropped  lands  has  been  so  successful  that  tests  are 
now  being  made  to  determine  the  feasibility  of  spraying 
brush-infested  range  lands.  Early  results  indicate  the  prac- 
tice might  be  quite  successful,  with  costs  perhaps  no  more 
than  $6  per  acre. 

Costs  for  airplane  spraying  are  dependent  upon  several  fac- 
tors, principal  of  which  is  volume,  or  weight.  Liquid  sprays 
are  applied  for  about  30  cents  a  gallon ;  dusts  at  4  to  5  cents 
a  pound.  Indeterminate  jobs  are  charged  at  a  rate  of  about 
$60  an  hour  flying  time.  Other  factors  that  determine  spray- 
ing costs  are  distance  to  airfield  or  landing  strip,  size  and 
shape  of  area  to  be  flown,  insurance  rates,  and  any  laws  or 
local  ordinances  that  prevail  in  the  area.  Keen  competition 
between  different  companies  is  also  an  important  factor. 
Average  cost  of  applying  spray  to  grain  fields  ranges  from 
$1.25  to  $1.50  per  acre. 

Use  of  airplanes  to  speed  up  and  improve  farm  practices 
aside  from  insect  and  weed  control  is  gaining  ground  stead- 
ily. Rice  has  been  planted  by  plane  for  a  long  time  with  great 
success,  for  the  heavy  kernels  zip  right  down  through  the 
water  into  the  mud  beneath  with  very  little  wastage.  Other 
grains  and  grass  seeds  have  been  planted  from  the  sky  more 
recently  and  with  less  success.  Grass  seed,  in  particular,  is 
very  difficult  because  its  extreme  fineness  and  light  weight 
make  it  necessary  to  mix  such  inert  matter  into  the  hopper 
just  to  get  the  seed  to  feed  economically.  The  field  is  wide 
open  for  the  development  of  "pelleting"  light  seeds  and  seeds 
that  are  t.o  be  sown  in  dry  ground,  to  bring  this  practice  to 
greater  efficiency.  Some  work  along  this  line  has  been  done 
with  tree  seeds,  in  an  attempt  to  reforest  large  areas,  a  very 
expensive  process  by  usual  means,  but,  success  has  been  small. 

DECEMBER  1948 


227 


Fertilizing  rice  paddies  from  the  air  is  already  common 
practice  (see  picture).  Water-covered  rice  was  a  "natural" 
for  this  type  of  operation,  and  it  will  probably  be  not  too 
difficult  to  extend  it  to  other  field  crops,  but  the  exact  place- 
ment of  fertilizer  necessary  for  row  crops  seems  to  leave 
them  out  of  the  picture. 

Aircraft  are  exceptionally  well  suited  to  intercept  inva- 
sions of  grasshopjM'rs.  leaf  hoppers,  and  crickets  before  they 
reach  crop  areas.  These  have  been  bombed  from  the  air  on 
several  occasions  with  RAF  vs.  Luftwaffe  success. 

The  most  recent  and  spectacular  use  of  aircraft,  of  course, 
has  been  the  series  of  assaults  on  potential  rain  clouds  which 
have  made  the  mistake  of  tantalizing  drought-stricken  areas. 
There  is  no  overwhelming  technical  reason  why  this  may 
not  be  successful  in  certain  places  at  certain  times,  but  the 
Bureau  of  Reclamation  is  still  planning  to  build  dams  as  a 
stop-gap  measure. 

"Aircraft,*1  of  course,  includes  helicopters  as  well  as  air- 
planes. Helicopters  more  nearly  meet  the  ideal  of  a  machine 
that  can  fly  very  low  and  very  slow.  They  are  much  safer 
than  airplanes  when  operating  in  small  fields  bounded  by 
power  lines  or  buildings,  and  they  can  confine  their  spray 
more  nearly  to  the  area  they  are  supposed  to  cover.  The 
down-wash  from  the  machine's  rotor  drives  the  spray  into 
vegetation  and  at  the  same  time  spreads  a  wider  swath.  Heli- 
copters can  land  at  the  field  being  treated,  thus  cutting  down 
the  added  expense  of  an  airplane's  ferrying  time. 

Even  though  their  original  cost  is  higher,  helicopter  appli- 
cation of  weed  control  materials  is  less  expensive.  By  flying 
slower,  there  is  less  drift,  and  less  gallonage  is  required  to 
cover  the  same  area. 

At  present,  weed  and  pest  control  by  airplane  has  proved 
itself  on  field  crops,  on  canals,  and  irrigation  ditches.  But 
the  very  real  problems  presented  by  drifting  toxic  dusts 
and  sprays,  often  carried  upward  from  the  quiet  air  near 
the  ground  into  cross  currents  by  the  very  turbulence  which 
helps  so  much  to  spread  them  over  plants,  the  difficulties  and 
dangers  of  operations  in  close  quarters,  etc.,  has  limited  their 
usefulness  in  specialty-crop  small-farm  areas.  These  are 
the  areas  which  could  use  them  best.  The  possibility  of 
thoroughgoing  aircraft  use  would  be  a  great  boon  to  the 
family-size  farm.  It  would  make  it  unnecessary  for  the  indi- 
vidual farmer  to  purchase  a  variety  of  expensive  equipment 
for  special  jobs  which  have  to  be  done  in  a  hurry.  With  the 
cost  of  such  work  dope  by  aircraft  spread  over  a  whole  town- 
ship of  small  farms,  per  acre  costs  would  be  as  low  as  on  the 
moat  efficient  larger  operation. 

In  fact,  the  difficult  problems  listed  above  have  been  re- 
sponsible for  the  adoption  of  restrictive  ordinances  in  air- 
plane spraying  with  certain  forms  of  chemicals.  Careless 
applications  have  also  been  responsible  for  restrictive 


As  a  result  of  damage  to  susceptible  crops  from  drifting 
chemicals  in  the  last  2  or  3  years,  the  Civil  Aeronautics  Ad- 
ministrator now  prohibits  the  use  of  2,4-D  dusts  from 
airplanes.  Indications  are  that  there  will  be  further  restric- 
tions placed  on  the  use  of  this  and  other  chemicals  that  can- 
not be  controlled  completely  at  the  present  time  from 
airplanes. 
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This  program  of  stern  restriction  indicates  the  need  for 
research.  There  has  been  very  little  accomplished  in  a  co- 
ordinated program  of  research  on  the  problems  involved  in 
the  use  of  this  most  imaginative,  yet  most  practical  of  farm- 
ing methods.  Most  of  the  drawbacks  to  these  methods 
have  been  far  outweighed  by  the  substantial  advantages  of 
airplane  work: 

•  speed  and  thus  timeliness  of  application; 

•  independence  of  soil  surface  condition,  which  often 
prevents  the  use  of  ground  equipment  at  the  t  inie  when  spray- 
ing is  needed ; 

•  thorough  coverage  without  damage  to  the  plant, 
possible  because  the  turbulence  in  the  air  swishes  any  mix- 
ture around  the  plant  instead  of  fire-hosing  it  against  foliage 
and  stems ; 

•  complete  lack  of  the  mechanical  damage  to  the  crop 
which  must  always  come  from  even  the  most  careful  use  of 
wheeled  equipment; 

•  reduction  of  labor  time  and  equipment  cost. 

With  further  refinements  in  technique  and  equipment,  wide 
use  of  airplanes  could  certainly  save  American  fanners  each 
year  as  much  as  a  whole  large  scale  research  program  would 
cost.  TIIK  END. 

EDITOR'S  NOTK  :  The  above  article  has  drawn  heavily  on  the  work  of 
O.  C.  French  and  F.  A.  Brooks  of  the  University  of  California.    Mr. 
French's  "Use  of  the  Airplane  for  Pest  Control"   (A^rii-iiltnrnl   Kn 
geering,  June  1947)   is  an  excellent  over-all  descriptive  survey.     Mr 
Brook's  "The  Drifting  of  Poisonous  Dusts  Applied  by  Airplanes  and 
Land  Rigs,"  in  the  same  Issue,  Is  an  important  report  on  work  which 
has  pretty  well  defined  the  best  particle  size  to  prevent  excessive 
drifting,  and  should  thus  serve  as  the  linsis  for  r<Klesigning  many  types 
of  dusting  rigs  now  In  use. 


"VEX"  VERDICT 

Ole  Man  River  Must  Go  To  Work — 
By  Order  of  the  Court 

Here  is  part  of  a  1928  court  decision  rendered  by  a 
county  judge  in  Walla  Walla  County,  Wash.,  ruling 
against  the  riparian  rights  principle.  It  was  sent  to 
the  RECLAMATION  ERA  by  Charles  Cone,  Columbia  Basin 
Commission. 

Furthermore,  the  necessity  for,  and  the  benefits  ac- 
cruing from  irrigation  in  the  arid  West  in  thi-s  utili- 
tarian  age  have  resulted  in  the  abrogation  of  the  Old 
English  view  of  riparian  rights. 

The  doctrine  that  a  riparian  owner  was  entitled  to 
have  the  stream  flow  by  his  door  unvexed  and  undimin- 
ished  even  though  he  made  no  use  of  the  water  except  to 
observe  its  beauty  and  luten  to  its  babble,  has  been  badly 
shattered  by  the  materialistic  courts  of  the  far  West. 

Even  our  oum  Supreme  Court,  as  sordid  and  unpoeti- 
col  at  such  a  doctrine  may  seem,  has  adopted  the  view 
in  late  decisions,  that  water  it  better  em.ployed  growing 
onions  and  alfalfa  than  by  refecting  the  beauty  of  the 
moon  while  singing  its  way  unvexed  to  the  sea.  Deci- 
sion made  on  May  8,  1928,  by  E.  V.  Kuykendall,  Supe- 
rior Judge,  County  of  Walla  Walla,  in  the  case  of  the 
State  of  Washington  v.  Charles  Achermann  et  al. 
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The  Low-Down 
on  Ground  Water 


By  HARRIS  R.  McDONALD, 

Hydrologic  Engineer,  Hydrology  Division,  Branch  of 
Project  Planning,  Denver,  Colo. 

GROUND-WATER  CONDITIONS  VARY  in  different  areas,  and 
there  are  a  few  facts  about  ground  water,  deep-well  irriga- 
tion and  pumping  that  are  often  misunderstood. 

For  example,  I  was  working  on  a  ground-water  investiga- 
tion down  in  Arizona  a  few  years  ago,  in  an  area  where  wells 
are  extremely  scarce,  and  I  espied  a  little  shack  about  half  a 
mile  off  the  road.  So  I  drove  over  there.  There  was  an  old 
man  sitting  on  the  steps,  and  I  asked  him  if  he  had  a  well. 
He  says,  "No,  sir,  I  don't,  but  if  you  are  interested  in  wells, 
come  with  me."  So  he  went  in  the  house  and  came  out  with 
a  cigar  box.  He  opened  the  lid,  I  looked  in  the  box,  and 
saw  some  Mexican  jumping  beans.  The  old  man  started 
walking  off,  and  said,  "Watch  those  beans."  Pretty  soon,  he 
stopped  suddenly,  made  a  mark  on  the  ground  with  his  foot 
and  said,  "See  those  beans.  They're  jumping  like  all  get 
out."  And  they  were,  too.  They  were  really  jumping  around 
in  there.  He  said,  "Mister,  we're  standing  over  a  pool  of 
oil."  Well,  I  didn't  get  the  connection  between  the  beans 
jumping  and  the  pool  of  oil,  but  it  was  useless  to  try  to  con- 
vince him  that  his  chances  of  getting  oil  there  were  pretty 
slim. 

This  illustrates  the  superstition  that  is  commonly  asso- 
ciated with  phenomena  that  are  not  understood  by  the  ob- 
server. There  are  several  thousand  dollars  spent  each  year 
trying  to  locate  water  in  similar  fashions.  For  instance,  the 
willow  twig,  called  a  "witching  stick."  Those  who  use  it  are 
called  "water  witchers."  One  is  supposed  to  hold  it  in  a  cer- 
tain manner,  and  of  course,  it  always  helps  if  you  can  assume 
a  stance  that  looks  as  if  you  are  communicating  with  a  super- 
natural power.  The  supposition  is  that  you  walk  around, 
and  when  you  get  over  a  vein  of  water  the  twig  is  supposed 
to  dip  down.  The  only  trouble  with  this  method  is  that 
when  I  hold  it,  the  twig  always  pops  up  and  hits  me  in  the 
face.  Of  course,  it  is  only  a  twig,  and  it  has  no  knowledge 
of  where  the  water  is.  I  don't  mean  to  infer  that  everyone 
who  uses  these  sticks  are  intentional  deceivers,  but  I  do  think 
that  a  large  group  of  professional  water  witchers  are  de- 
liberately defrauding  the  public.  Back  in  the  sixteenth  and 
seventeenth  centuries  this  stick  was  used  to  locate  not  only 
water,  but  gold  and  silver  and  other  valuable  minerals. 

Let  us  not  confuse  these  tricks  with  the  modern  methods 
of  geophysical  prospecting.  In  connection  with  the  search 
for  oil  deposits,  a  number  of  different  geophysical  methods 
have  been  developed  that  are  based  on  scientific  facts.  Per- 
haps you  have  heard  of  the  magnetic  airborne  detector,  that 
was  developed  by  the  Navy  and  the  Geological  Survey  dur- 
the  war  to  locate  enemy  submarines.  This  instrument  oper- 
ates on  the  principle  that  different  geological  formations, 
will  affect  the  magnetic  intensity  of  the  earth.  This  instru- 


ment  is  carried  on  the  end  of  a  cable  which  is  attached  to 
an  airplane.  The  airplane  is  flown  at  a  constant  altitude 
above  ground  level  with  the  aid  of  a  radar  altimeter,  and  the 
automatic  recording  instruments  inside  the  plane  record  the 
changes  in  magnetic  intensity  as  this  instrument  is  carried 
over  the  earth.  A  while  back  we  made  a  survey  of  240  square 
miles  with  that  instrument  in  about  two  hours.  By  ground 
methods  that  would  have  taken  about  140  days,  and  the  cost 
would  have  been  much  greater. 

Now  there  is  an  old  saying  that  you  never  miss  the  water 
until  the  well  runs  dry.  I  think  that  statement  is  probably 
more  true  today  than  ever  before,  not  only  with  individual 
wells  but  with  the  great  underground  reservoirs  which  con- 
stitute our  ground-water  resources.  The  requirements  for 
water  of  the  early  settlers  in  the  arid  and  semiarid  regions 
of  the  West  were  confined  largely  to  domestic  and  stock- 
water  supplies.  There  was  no  question  of  legal  rights  or 
quantitative  supply  involved.  But  as  we  started  to  irrigate 
and  use  the  surface  run-off  from  our  streams,  there  came  a 
time  when  there  wasn't  enough  water  to  go  around,  and 
some  enterprising  farmer  dug  a  well,  put  in  a  pump,  and 
started  to  irrigate.  That  was  so  successful  that  now  almost 
every  State  in  the  West  has  some  irrigation. 

Ground  water  is  adapted  to  municipal  and  industrial  uses, 
particularly.  The  bacteria  content  of  the  ground  water  is 
usually  low  enough  that  it  requires  no  treatment  for  human 
consumption.  Another  reason  that  ground  water  is  adapted 
for  these  purposes  is  its  constant  temperature.  Certain  in- 
dustries such  as  distilleries  require  cool  water  for  condensing 
purposes.  During  the  war  the  alcohol  distilleries  in  Louis- 
ville, Ky.,  were  used  to  manufacture  alcohol  for  making  syn- 
thetic rubber,  and  they  had  been  pumping  so  much  water 
there  that  they  had  depleted  their  ground  water  reservoir. 
An  investigation  there  resulted  in  the  diversion  of  treated 
surface  water  in  the  wintertime  into  the  same  wells  from 
which  water  was  pumped  in  the  summertime  for  condensing 
purposes.  That  is,  the  temperature  of  the  surface  water 
in  the  summertime  was  so  high  that  it  couldn't  be  used  for 
condensing  purposes. 

We  realized  then,  with  increased  use  of  ground  water, 
that  our  supply  was  limited  and  that  the  amount  could  be 
used  only  as  it  was  replenished.  This  has  led  to  ground 
water  laws  in  a  number  of  our  Western  States,  including 
New  Mexico,  Utah,  Washington,  and  Arizona.  Several  of 
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our  Western  States  have  ground  water  laws  which  limit 
pumping  in  areas  where  the  supply  is  not  sufficient  for  the 
demand. 

Another  thing  about  ground  water  that  is  often  misunder- 
stood is  the  rate  of  movement.  The  velocity  of  ground  water 
may  be  determined  in  a  number  of  ways — sometimes  by  using 
salt,  or  dyes  like  Fluorscein.  If  you  drop  a  speck  of  Flu- 
orscein  about  as  big  as  a  pinhead  into  a  glass  of  water  it 
will  fluoresce.  If  you  let  the  ultraviolet  light  strike  that  for 
a  while  and  bring  it  into  a  dark  room,  it  will  glow.  It  is 
practically  impossible  to  remove  this  dye  by  filtering  and  it 
can  be  recognized  in  a  solution  of  one  part  dye  to  ten  billion 
parts  of  water.  Another  method  of  determining  velocity 
is  by  pumping  tests.  By  pumping  tests  we  can  detenu  im- 
the  physical  characteristics  of  the  water-bearing  material 
and  compute  the  velocity.  The  average  velocity  found  in 
nature  is  around  2  or  3  feet  a  day.  Of  course,  there  are  ex- 
ceptions such  as  cavernous  limestone,  fractured  rock,  or 
very  coarse  gravel,  where  velocities  might  run  higher  than 
that. 

There  was  once  a  man  who  had  a  dug  well,  and  said,  "I 
struck  my  water  in  this  well  at  8  feet,  and  the  water  is  flow- 
ing from  the  east  side  over  to  the  west  side."  When  asked 
how  he  knew  it  was  moving  that  way,  he  replied,  "When 
leaves  fall  down  in  there,  they  all  collect  over  on  the  west 
side."  He  may  have  been  right,  but  I  suspect  that  the 
movements  of  air  had  more  to  do  with  the  movement  of 
those  leaves  than  the  movement  of  the  water  did. 

You  all  may  have  heard  the  statement,  "my  water  is  99 
percent  pure."  From  the  standpoint  of  mineral  solids,  pu- 
rity of  water  is  usually  stated  in  parts  per  million,  and  if 
water  were  99  percent  pure,  that  would  mean  it  contained 
1  percent  of  impurities.  One  percent  of  a  million  is  10,000, 
and  no  one  would  want  to  drink  water  that  contained  10,000 
parts  per  million  of,  for  example,  common  table  salt.  And, 
of  course,  the  same  thing  holds  true  from  the  bacteriological 
standpoint 

Here  are  a  few  practical  points  about  well  drilling  and 
pumping.  The  first  thing  a  ]>erson  wants  to  know,  of  course, 
is  where  to  drill  a  well.  The  best  source  of  information  is 


a  reliable  local  well  driller.  These  fellows  have  built  up  a 
great  backlog  of  experience.  They  are  familiar  with  the 
water-bearing  formations,  and  very  often  they  can  tell  you 
whether  your  chances  are  good  or  not  of  getting  a  good  well 
in  the  area.  Of  course,  nobody  can  be  sure,  but  if  he  indi- 
cates that  the  chances  are  not  very  good  that  you  will  get 
a  good  well  there,  then  it  might  be  well  to  ask  your  county 
agent  if  there  are  any  water  supply  bulletins  out  for  that 
area.  Sometimes  these  are  very  helpful. 

Now  there  are  two  commonly  used  methods  of  drilling 
wells — cable  tools  and  rotary.  Cable  tools  are,  just  as  the 
name  implies,  tools  on  the  end  of  a  cable,  and  I'm  sure 
you  have  all  seen  wells  drilled  by  that  method.  Every  driller 
has  his  preference.  Usually  in  shallow  wells,  they'll  use 
a  cable  tool  rig  if  they  have  one  handy,  because  it  is  quicker 
to  set  up.  In  rotary  drilling,  the  mud  is  circulated  through 
the  hollow  drill  stem,  pumped  down  into  the  ground,  and 
it  brings  up  the  drill  cuttings.  Then  the  heavy  drill  cut- 
tings are  allowed  to  settle  out,  and  the  mud  is  recirculated. 
In  rotary  drilling  the  casing  usually  is  not  put  in  until  the 
drill  hole  is  finished.  That  is  one  of  the  advantages  of 
rotary,  and  it's  fairly  rapid  unless  you  get  loose  boulders 
or  something  else  that  slows  you  up. 

Many  drillers  will  take  great  care  in  drilling  a  well,  but 
they  will  pay  very  little  attention  to  the  development  of 
it,  but  well  development  is  just  as  important  as  well  drilling. 
You  might  have  a  good  hole,  but  if  you  cannot  get  water  out 
of  it,  it  is  not  of  much  use  to  anyone.  Well  development 
means  the  formation  of  a  natural  or  artificial  gravel  pack 
around  the  screen  or  casing.  Obviously,  you  have  to  remove 
the  fine  particles  in  the  gravel  surrounding  the  screen  before 

(Continued  on  pace  242) 


left:  Underground  water  irrigation  pump,  powered  by  natural 
gat,  li  located  northeoit  of  Coodland,  Kant.  Above  Dorr*! 
Bower,  Airuworfh.  Nebr.,  watching  irrigation  pump  (note 
power  lourtel  Water  ii  uted  to  Irrigate  com. 
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Asphalt  Linings 

for 

Irrigation  Canals 

By  HARRY  M.  SULT, 

General  Engineer,  Office  of  Programs 
and  Finance,  Washington,  D.  C. 


ASPHALTIC  CONCRETE — the  material  which  paves  many  of 
America's  highways — may  some  day  play  a  very  important 
part  in  the  future  irrigation  development  of  the  West. 

For  a  number  of  years  the  Bureau  of  Reclamation  has  been 
experimenting  with  various  materials  in  a  search  for  a  de- 
pendable, durable  and  low-cost  canal  lining  for  the  many 
hundreds  of  miles  of  unlined  canals  in  the  West.  About  20 
percent  of  the  irrigation  water  which  flows  through  these 
unlined  canals  is  lost  through  seepage.  That  much  water  is 
worth  saving,  and  bituminous  materials  are  among  those 
which  are  being  given  on-the-job  tests  in  water  conserva- 
tion. 

The  potentialities  of  bituminous  materials  were  fully  ap- 
preciated when  the  Bureau  recently  completed  a  large  canal 
construction  project  on  the  Pasco  lateral  system  of  the  Co- 
lumbia Basin  project  in  Washington.  This  was  in  reality  a 
gigantic  large  scale  laboratory  where  several  different  types 
of  lining  were  installed  for  the  purpose  of  obtaining  com- 
parative data  on  efficiency,  durability  and  cost  under  climatic 
conditions  encountered  in  that  area. 

Much  of  the  work  involved  placing  about  86,000  square 
yards  of  2-inch  thick  asphaltic  concrete  lining  very  similar  in 
design,  mix  and  placing  to  that  used  for  asphaltic  concrete 
highways. 


Above:  Inside  the  asphalt  lining  machine,  showing  operators  guiding  the  asphalt 
mix  into  the  pan  below  the  strike-off  blades  (1).  The  cable  (2)  is  also  shown. 
At  left:  In  the  wake  of  the  paver,  showing  the  other  side  of  the  screeds,  or 
strike-off  blades  (1),  and  the  hot  irons  (2)  used  to  give  a  surface  seal.  Both 
photos  by  A.  f.  Swonson,  Columbia  Basin  project. 

Although  a  variety  of  bituminous  linings  have  been  under 
study  during  recent  years,  the  five  major  types  are  as  fol- 
lows: 

1.  Linings  constructed  by  mixing,  either  hot  or  cold,  as 
in  highway  construction. 

2.  Bituminous  membranes  sprayed  onto  the  canal  sub- 
grade. 

3.  Bituminous  membranes  sprayed  on  the  subgrade  and 
covered  with  about  18  inches  of  earth. 

4.  Prefabricated  linings  of  asphaltic  mixes  on  various 
mineral  or  vegetable  fabrics. 

5.  Pneumatically  applied  asphalt. 

Of  all  these,  the  hot  mix  lining  is  believed  to  offer  the  best 
possibilities.  When  properly  designed  and  installed  it  is 
relatively  impermeable,  is  resistant  to  cracking,  oifers  low 
resistance  to  the  flow  of  water  and  is  resistant  to  mechanical 
injury  by  animals,  erosion  or  canal  cleaning  equipment — all 
desirable  characteristics  in  a  canal  lining.  Perhaps  of 
greater  importance,  it  is  adaptable  to  highly  mechanized 
methods. 

Asphaltic  concrete  linings  are  now  being  designed  for 
workability  of  the  mix,  impermeability  of  the  compacted 
material,  resistance  to  weed  growth  and  water  action,  and 
necessary  strength  to  withstand  slope  pressures. 

Just  as  in  asphaltic  concrete  highway  construction,  the 
workability  of  the  mix  is  particularly  important  in  canal 
construction,  as  the  density  and  strength  of  the  finished  prod- 
uct depends  upon  this  characteristic.  In  turn,  the  permeabil- 
ity of  an  asphaltic  concrete  slab  depends  upon  the  density 
of  the  compacted  material.  Workability  is  of  double  impor- 
tance in  canal  construction  which  requires  more  difficult 
and  complex  handling  and  placing  operations  than  those  in- 
volved in  paving  a  flat  surface. 
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Present  practices  indicate  that  a  well-graded  aggregate  not 
exceeding  three-quarter  inch  maximum  size,  but  graded  to 
fine  rather  than  coarse,  will  permit  a  mix  having  the  neces- 
sary workability.  Adjustments  of  the  mix  during  actual 
operations  are  usually  required  to  achieve  and  maintain  the 
optimum  workability. 

To  be  economically  justifiable,  any  canal  lining  should 
have  relative  impermeability  to  water.  Laboratory  tests 
have  indicated  that  an  asphaltic  concrete  lining  with  proper 
design  of  the  mix  for  workability,  and  with  sufficient  com- 
paction to  reduce  the  air  voids  in  the  compacted  lining  to 
leas  than  5  percent,  will  approach  this  standard.  Such  a 
high  degree  of  compaction  has  been  extremely  difficult  to 
achieve,  and  it  has  been  the  practice  to  apply  a  surface  seal 
of  asphaltic  material  to  increase  the  impermeability  of  the 
lining.  However,  it  has  been  found  that  in  general  such  a 
surface  seal  reduces  the  resistance  of  the  lining  to  a  particular 
form  of  erosion  which  results  from  the  drying  and  curling  of 
the  silt  layer  which  usually  forms  on  a  canal  surface.  The 
curling  of  this  mud  film  lifts  and  displaces  the  top  layer  of 
the  lining. 

Another  factor  that  is  important  in  the  design  of  asphaltic 
mixes  for  canal  lining  is  the  resistance  of  the  mix  to  what 
is  called  "stripping"  action,  in  which  the  asphalt  material  is 
displaced  from  the  aggregate  itself.  Where  laboratory  tests 
show  possibilities  of  stripping,  a  new  source  of  aggregates 
should  be  located  or  a  commercially  available  anti-stripping 
agent  should  be  employed  in  the  mix. 

Weeds  Menace  Asphalt 

One  of  the  greatest  drawbacks  to  the  extended  use  of  as- 
phaltic canal  linings  is  their  susceptibility  to  damage  by 
weeds.  A  great  variety  of  weeds,  when  germinated  under  an 
asphaltic  surface,  are  fully  capable  of  penetrating  two  inches 
of  normally  designed  asphaltic  concrete  material.  While 
the  resistance  of  canal  linings  to  this  form  of  damage  can 
be  increased  through  the  use  of  harder  asphaltic  cements, 
greater  compaction,  leaner  mixes,  and  very  dense  aggregate 
gradation,  sterilization  of  the  subgrade  is  generally  the  only 
answer. 

A  number  of  different  materials,  such  as  sodium  chlorate, 
borax  and  other  borates,  boric  acids  and  other  compounds 
of  borans  have  been  employed  for  soil  sterilization  but  have 
not  proven  entirely  satisfactory  over  a  relatively  long  period 
of  time.  At  present,  experiments  are  being  made  with  vari- 
ous compounds  which  are  formed  through  the  catalytic 
cracking  of  petroleum  products,  and  these  materials  ap|>ear 
to  offer  considerable  promise  of  providing  a  satisfactory  so- 
lution to  this  problem. 

Field  experience  has  proven  that  a  iy2  to  1  side  dope  is 
the  steepest  that  should  be  employed,  if  sagging  or  flow  of 
the  ftflphaltic  lining  is  to  be  avoided.  Also,  to  prevent  or 
minimize  "heaving"  or  "blow-outs"  at  the  junction  of  the 
aide  slopes  and  the  bam  slab,  the  canal  cross-section  should 
be  designed  with  a  curved  transition  surface  between  the  sides 
and  the  base.  Present  Bureau  of  Reclamation  practices  re- 
quire an  18-inch  radius  at  this  point  with  a  larger  radius 
favored  where  possible. 


The  construction  on  the  Pasco  Lateral  System  was  out- 
standing not  only  because  it  constituted  a  large  outdoor 
laboratory  for  comparative  studies  on  several  types  of  lin- 
ings under  actual  Held  conditions  but  also  because  a  con- 
certed effort  was  made  to  develop  and  use  efficient  mechanized 
equipment,  particularly  with  respect  to  the  asphaltic  concrete 
lining.  Specifications  called  for  spreading,  shaping  and 
compacting  the  asphaltic  concrete  with  a  power-operated 
machine  capable  of  producing  a  lining  meeting  the  require- 
ments. 

The  contractors  used  more  or  less  conventional  equipment 
for  excavating  and  trimming  the  canal  section  and  installing 
both  the  concrete  and  pneumatically  applied  mortar  linings. 
However,  they  used  a  radically  new  machine  for  placing  the 
asphaltic  concrete  lining.  After  making  several  field  alter- 
ations and  improvements,  they  were  able  to  produce  a  lining 
which  more  than  met  the  specification  requirements. 

This  lining  machine,  called  a  "Canal  Paver,"  was  made 
to  order  for  this  job  by  an  iron  work  company  located  at 
Himtington  Park,  Calif.,  and  was  designed  so  that  the 
entire  cross  section  of  the  canal  could  be  paved  in  one 
operation. 

Basically,  the  canal  paver  consisted  of  a  large  guide  sled 
or  "pan"  with  vertical  strike-off  blades  attached  to  the  rear. 
The  guide  pan,  shaped  to  fit  the  canal  cross  section,  rode 
upon  the  trimmed  subgrade  and  furnished  the  necessary  sta- 
bility for  placing  a  lining  of  uniform  thickness.  The  strike- 
off  blades,  also  in  the  shape  of  the  canal  cross  section,  were 
attached  to  the  guide  pan  by  means  of  iron  beams  which  left 
an  open  area  between  the  blades  and  the  pan  where  the  asphal- 
tic mix  could  be  dumped  directly  upon  the  subgrade  ahead 
of  the  blades. 

Hot  screeds,  heated  by  butane  gas,  rode  directly  in  back 
of  the  strike-off  blades,  to  which  they  were  attached.  At 
first,  the  machine  was  equipped  with  rollers,  also  attached 
to  the  strike-off  blades,  to  compact  the  lining.  A  gasoline 
motor-powered  winch,  mounted  on  the  guide  pan,  pulled  the 
machine  forward  by  means  of  a  cable  anchoret!  to  a  deadman 
ahead  of  the  machine. 

Later  on,  the  contractors  decided  to  remove  the  rollers, 
which  were  scuffing  and  marking  the  lining.  In  addition,  a 
flat  plate  was  welded  between  the  leading  edge  of  the  hot 
screeds  and  the  leading  edge  of  the  strike-off  blades,  resulting 
in  a  short  slipform.  The  hot  screeds  were  then  loaded  with 
sand  bags  to  obtain  the  necessary  compaction.  These  altera- 
tions were  both  gratifying  and  startling,  resulting  in  so  dense 
mid  well  finished  a  lining  that  Hureau  engineers  decided  it 
was  no  longer  necessary  to  apply  a  seal  coat,  except  in  local- 
ized areas  where  the  lining  was  scuffed  or  damaged,  and 
therefore  this  requirement  was  eliminated. 

Another  elimination  was  that  of  permanently  sterilizing 
the  subgrade — generally  considered  essential  to  the  success 
of  an  nsphaltic  lining.  This  operation  was  omitted,  in  all 
but  a  few  areas,  because  of  the  rather  sterile  soil  encountered 
in  the  Pasco  area,  and  the  relatively  high  cost  of  sterilization. 
The  exceptions  which  were  made  involved  a  few  short,  lengths 
where  the  subgrade  was  sterilized  to  permit  making  coin- 
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Official  In  charge 


Name 


Title 


Address 


Dutrict  and  Project  Office* 

Anderson  Ranch  Dam 

Central  Snake  River  district 

Power  division _ 

Payette  Pump  unit  construction  office. 

Cascade  Dam  construction  office 

Payette  division  O.  &  M.  office 

Owyhee  project  O.  &  M  office 

Vale  project  O.  &  M.  office 

Columbia  River  district 

Irrigation  division 

Coulee  Dam  division 

Descbutes  project 

Hungry  Horse  project 

Lewiston  Orchards  project 

Minidoka  project 

Palisades  project 


Donald  S.  Walter. 
George  N.  Carter.. 
F.  E.  Hulet... 


R.  W.  Adams 

Earl  Harmon 

Theodore  Nelson.. 

J.  F.  Spofford 

C.  O.  Ketchum... 
F.  A.  Banks... 


Construction  engineer.. 

District  manager. 

Power  superintendent.. 
Construction  engineer.. 
...do.... 


H.  A.  Parker 

Alvin  Darland 

J.  W.  Taylor 

C.  H.  Spencer.  ... 
WilredL.  Karrer.. 

8.  R.  Marean 

I.  Donald  Jerman. 


Irrigation  manager — 
do 

Superintendent 

District  manager 

Supervising  engineer. 
..do   .. 


Construction  engineer.. 

do 

....do  

Superintendent 

Project  engineer 


Yaklma  project  

Planning  Offices  and  Independent  Field 
Stations 

Kalispell  planning  office 

Salem  planning  office 

Walla  Walla  planning  office 


O.  W.  Lindgren.. 


Superintendent . 


Charles  8.  Hazen. 
Lee  McAllister.... 
M.  Boyd  Austin.. 


Planning  engineer.. 
...do.... 


.do 


Rathdram  Prairie  project,  Post  Falls  unit, 

Independent  field  station. 
Missoula  Valley  project.  Dig  Flat  unit, 

Independent  field  station. 
TJmatilla  project,  independent  field  station. 


E.  A.  Lavonture.. 
Pierre  J.  LaCasse. 
C.  L.  Tlce... 


Watermaster. 


.do. 


Reservoir  superintendent. 


Anderson  Dam,  Idaho. 

214  Broadway,  Boise,  Idaho. 

Black  Canyon  Dam,  Emmett,  Idaho. 

P.  O.  Box  172,  Caldwell,  Idaho. 

P.  O.  Box  440,  Cascade,  Idaho. 

Notus,  Idaho. 

Nyssa,  Oreg. 

Vale,  Oreg. 

Coulee  Dam,  Wash. 

P.  O.  Box  368,  Ephrata,  Wash. 

Coulee  Dam,  Wash. 

1044  Bond  St.,  Bend,  Oreg. 

Columbia  Falls,  Mont. 

Weisberger  BIdg.,  5th  and  Main,  Post  Office  Box  621,  Lewiston,  Idaho. 

1359  Palisades,  Idaho,  Mail  Address:  Hansen  Ave.,  Burley,  Idaho. 

Palisades,  Idaho,  Mail  Address:  Post  Office  Box  1259,  Idaho  Falls, 

Idaho. 
P.  O.  Box  1377,  Federal  BIdg.,  YaHma,  Wash. 


Ford  BIdg.,  Post  Office  Box  97,  Kalispell,  Mont. 

460  N.  High  St.,  Salem,  Oreg. 

BIdg.  T-208,  Walla  Walla  City-County  Airport,  Post  Office.  Box 

718,  Walla  Walla,  Wash. 
Route  2,  Post  Falls,  Idaho. 

Federal  BIdg.,  Post  Office  Box  1463,  Missoula,  Mont. 
McKay  Dam.  Pendleton,  Oreg. 


REGION  II:  Headquarters,  Post  Office  Box  2511,  Old  Post  Office  Building,  Sacramento  10,  Calif. 

Regional  Director,  R.  L.  Boke;  Assistant  Regional  Director,  R.  S.  Calland;  Assistant  Regional  Director,  Phil  Dickinson;  Atsistant  to  thr  Regional  Director,  U.  J.  Gendron;  Regional  Engineer 
(Branch  of  Design  and  Construction),  A.  R.  McGinness;  Regional  0.  <t  M.  Supervisor  (Branch  of  Operation  and  Maintenance),  J.  G.  Lindley;  Regional  Power  Manager  (Branch  vf  Power 
Utilization),  B.  W.  Creim;  Regional  Planning  Engineer  (Branch  of  Project  Planning),  B.  A.  Kerr;  Regional  Programs  and  Finance  Officer  (Programs  and  Finance  Division),  T.  K.  Vasey; 
Chief,  Land  and  Right  ol  Way  DMsion,  Joe  H.  Leech;  Regional  Information  Officer  (Information  Division),  Max  Stern;  Regional  Counsel  (Legal  Diiision),  L.  O.  Graham;  Regional 
Personnel  Officer  (Personnel  Division),  H.  F.  Osborne;  Regional  Supply  Officer  (Supply  Division),  H.  F.  Halliday 


Official  in  charge 

Address 

Name 

Title 

Dittritt  and  Project  Office* 
Delta  district 

C.  H.  Kadie,  Jr 

District  manager  

Post  Office  Box  1407,  Sacramento  10,  Calif. 
Antioch,  Calif. 
Elverta,  Calif. 
Post  Office  Box  312,  Klamath  Falls,  Oreg. 
Post  Office  Box  302,  Chico,  Calif. 
Redding,  Calif. 
Post  Office  Box  701,  Goleta,  Calif. 
406  Patterson  BIdg.,  Fresno,  Calit 
Friant,  Calif. 

O  Q  Boden 

H,  W.  Thomson 

do  

E.  L.  Stephens 

Project  manager  —  .  

William  J  McCrystal 

E.  R  Crocker 

Project  manager          —  .  

J  W  Rodner 
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Dtrntor.  B.  A.  Morlts;  At 


REGION  Hit  Headquarters,  Administration  Building,  Boulder  City,  Ner. 

Regional  .Director,  L.  R.  Douglass;  Auittant  to  tkt  Regional  Dirtetor.  J.  D.  Earl;  Regional  Engineer  (Branch  of  Derign  ant  O»«frurtlon).  0.  A.  Bixwll; 
Regtenml  O.  4  tt.  BnfenwM  (Brradk  o/  Operation  md  Uaintenanei'l,  A.  B.  West;  Aeeim*/  Power  Afoiicfer  (Bra TIC*  o/  Power  Utiliiation),  R.  V.  Sproiruc;  /fctfonoi  Planning  Engineer, 
(Brmen  of  Pnjoet  Planning),  E.  Q.  Nielsen;  R»g*nal  Protroiw  md  Finance  Officer  (Program  mi  Finance  DiHrion),  M.  E.  Rains;  Regional  Counul  (Legal  Dirition,  4U  S.  Sprint  SI-. 
Lo,  Angela,  CUif.).  R.  J.  Cofley;  Rtgttnfl  9*ppH  Officer  (Jtappf*  DwMon),  O.  J.  Littler;  Regional  Pertonnel  Officer  (Pertmrul  Ditition),  M.  H.  Mitchell;  C»K(,  Program  Stettin, 
(Programi  and  Mma  DMtion),  D.  A.  Dedal;  CUtf.  Office  of  rttrtr  Control,  O.  P.  Vetter. 


Offldil  in  cbsnra 

Addras 

Nsms 

Title 

Dwtria  eW  Prejfrt  Office! 
Lower  Colorado  Hirer  district  
AU-Amerlean  Canal  (Imparts!  dirt- 
*»). 
Oils  (Cooftmetkn) 

J.  K.  Robnr  

Yams,  Arts. 
Do. 

Do. 
Do. 
Do. 
Coscbeus.  Calif. 
Boulder  City,  Nev. 
Post  Office  Box  7W,  Davis  Dam,  Nev. 
Parker  Dam,  Calif. 
Escondido,  Calif. 

Post  Office  Boi,  357,  414  West  3d  St.,  Escondido,  Calif. 
Johnson  Bldg.,  Ovcrton,  NOT. 
J37  West  Washington,  Phoenix,  Arlx. 
Post  Office  Box  DOS,  S3  N.  Main  St.,  St.  George,  Utah. 
Box  1800,  Aviola  Radio  Corp.  Bldg.,  Phoenix.  Arts, 
Do. 
MO  Booth  San  Qorgonlo  Ave.,  Banning,  Calif. 

Murray  J  M  liter 

ConstnHrtlon  engineer    

OQs  (O  A  11  ) 

J   P  CollopT 

W.  A.  Boettcber 

do     

All  Amerlesn  Csosl  (CosobeOs  dlrWon)  .. 

C.  B.  Hale  
O  P  ChrMcnsn 

Director  of  power  _  

Dsrl*  Dsm  
Parker  Dam  Power 

R  P  Bahmeler 

H  A   MrWIlllsnu 

•sn  Disco 

R  R  Burnett 

PnfatPlmnlntOffiarimiOaitnUnlU 

R  E.  Burnett 

do  .                                 

Onrtoo  ptuinhif  offlos                    ... 

W,  P,  Adalr 

do  

V.  E.  Larson  
J  D  McCoy 

Dsrfc  DUB  dsri(D  onlt  

H.I.  Fill  
A  ]  Ecker 

Head,  design  unit         

do 

OosehtOs  destcn  tmlt 

H.  R.  Voril  

do  

REGION  IV:  Headquarters,  32  Exchange  Place,  Post  Office  Box  360,  Salt  Lake  City  8,  Utah 

RtttfMt  DM*.  Tt.  O.  Larson;  Auittant  Rttfmal  Director.  C.  D.  Woods;  Regional  Engineer  (Brandt  of  Deilfn  and  Conitrurtion),  C.  B.  Carter;  Regional  0.  M.  Superritor  (Brand  of 
OptnOm  md  MsinUntnett,  D.  8.  Stuver;  Ckief.  Reiourcti  end  Development  (Branch  of  rower  Utilization),  L.  E.  Mathewi;  Regional  Planning  Engineer  (Brant*  of  Project  Ptonnfii*), 
Raid  Jerman;  Rtfionfl  Prasrsw  md  Ffnanct  Officer  (Proaramt  and  Finance  DMtion),  F.  J.  FarrfU;  Acting  Pertmrul  Officer  (Permntl  Ditition).  Q.  A.  McDoogsl;  Regional  Qmswl 
(Leiml  DMfin).  J.  B.  McMaiter.  Xotaf  Regional  Duppi,  Officer  (.SupjW»  DIHiion)  E.  O.  Bywster. 


Official  In  charge 

Address 

Name 

Title 

PnieaOffuu 
Grand  Valley    . 

T,  If.  Sundqulst 

Superintendent 

Post  Office  Bldg.,  Grand  Junction,  Colo. 
Manoos,  Colo. 
Post  Office  Box  623.  Paonio,  Colo. 
VaUedto  Dam,  Bayneld,  Colo. 
303  Knight  Block,  Post  Office  Box  77,  Prove,  Utah. 
City  Hall,  Post  Office  Box  71,  Spanish  Fork.  Utah. 

Post  Office  Bldg.,  Post  Office  Box  S4»,  Fallen,  Ner. 
Masonic  Bldg.,  Post  Office  Box  MO,  Durango,  Colo. 
110  Post  Office  Bldg.,  Post  Offlos  Box  780,  Grand  Junction,  Colo. 
Town  Hall,  Post  Office  Box  591,  Kemmerer,  Wyo. 
44  East  Center,  Post  Office  2M,  Logan,  Utah. 
211  Federal  Bldg.,  Post  Office  Box  MO,  Salt  Lsks  City  8,  Utah. 
Post  Offlos  Box  71,  94  N.  Main.  Spanish  Fork,  Utah. 

Msaecs  

D.R.May  
R,  w.  Jennings 

do                          ...  ... 

PtosRIrtr. 

Reservoir  superintendent 

ScoOaM 

P.  R.  Neeley  

Area  engineer     , 

Arm  tUU  Offiat 
FaDoo  

W  B  Slattcry 

do 

Dnrsnco  

J,  J,  Iledderman 

do 

Oraod  Joncttoo  .. 

C.  H.Jex  

do 

Ktfsunsnr 

do 

tiopan 

1.  K.  Tbomst 

do 

Ml  Lsks  City  .. 

P  M  Warnlck 

JjsjaJsh  Fork  —  ...  —  .  

P.  R.Ncstoy  

Area  engineer  

REGION  V>  Headquarters,  Po.t  Office  Box  1609,  Old  Post  Office  Building,  7th  and  Taylor,  AraariUo,  Tex. 

INrsstsr,  H.  B.  RobMns:  XssWsiK  Regional  Dirtetor.  A.  N.  Thompson;  AuiHant  to  Regional  Drrtttor,  J.  A.  Buchanan;  Regional  Engineer  (Brants  of  Derign  and  Ctmttnetlon),  O.  L 
Craft;  Jb«««Ml  O.  <t  M.  Anpsniisr  (»men  of  Operation  and  Manlenanre),  R.  8.  Bristol:  RegUn»l  Power  Manager  (Branch  of  Power  UtttttaUe*).  A.  R.  SoDiran;  AytSMl  Planning 
Isxsssir  (flrsots  of  Pn)nt  Plmang).  RSI  K.  Reed;  AuUmt  RtHonal  Prograau  md  Hume*  Officer  (Program!  mi  Frnmce  Dwition),  C.  L.  Harris;  Rtgton*  OMntet  (Lttal  DmM**). 
«.  L.  BaJrd;  Jtsstassl  /Vinasf  OUttt  (.Pennntt  MNrlesj),  B.  F.  Klrby;  Regional  Shpplr  Officer  (9*pfli  DMrtM).  I.  O.  Campbell;  Regional  Safet,  Adrutr.  O.  F.  Pstsrsoo. 


Official  In  ctasrgs 


-i  ."• 


PttaetOfem 


J.  A.  Ceusn ... 
Pwil  Pow*fl . . . 
H.  11.  Klddar. 
L.R  Flock  .. 


DlrWoo  superintendent  and  actg.  constr. 


B.  •.  Msyneld 

r.  n 

W.  R. 


D 


Acting  project 


VsBsyOrsttty 


....do 

•    •  •-•.-. 


Altta,  OUs. 

BsJmorbss,  Tsx. 

Carlsbad,  N.  Max. 

U.  8.  Courthouse,  B  Paso,  Tsx. 

Elephant  Baits.  N.  Max. 

Las  Craoss,  N.  Max. 

Yslsta,Tsx. 

117  Jsflsnon  St..  Moat*  Vtata,  Ooto. 

Tncomesn.  N.  Max. 

Do. 

Do. 
MeADsn.  Tsi 


do 
do 


OHi 


I  M,  79  N.  and  St.,  Albugustque.  N.  Msx. 

>i  »I7.  UttlsOsId  Bldg..  Aostln,  Tex. 

I  4M,  lie  Oklahoma  National  Bldg..  Oklahoma  City. 


REGION  VI:  Headquarters,  Yale  Building,  Post  Office  Box  2130,  Billings,  Mont. 

Regional  Director,  Kenneth  F.  Vernon;  Assistant  Regional  Director,  W.  E.  Rawllngs;  Assistant  to  the  Regional  Director,  George  O.  Pratt;  Regional  Engineer  (Branch  of  Design  and  Construc- 
tion), C.  Q.  Anderson;  Regional  Supervisor  (Branch  of  Operation  and  Maintenance),  E.  F.  Landerholm;  Regional  Power  Manager  (Branch  of  Power  Utilization),  J.  R.  Walker;  Acting 
Regional  Planning  Engineer  (Branch  of  Project  Planning),  C.  T.  Judab;  Regional  Programs  and  Finance  Officer  (Programs  and  Finance  Division),  Duncan  Mills;  Regional  Land  Officer 
(Land  Acquisition  Division),  W.  N.  McCormick;  Regional  Counsel  (Legal  Division),  W.  J.  Burke;  Chairman,  Interior  Missouri  Basin  Field  Committee,  W.  O.  Sloan;  Chief  Reports  Coordi- 
nation Division,  Edwin  E.  Wilson;  Regional  Personnel  Officer  (Personnel  Division),  Howard  M.  Watts;  Regional  Supply  Officer  (Supply  Division),  Fred  W.  Gilbert;  Safety  Engineer  (Safety 
Division),  Charles  C.  Parsons;  Chief,  Municipal  Water  Supply  Investigations  Unit,  Stanton  J.  Ware. 


C 

ffflcial  In  charge 

Name 

Title 

District  and  Project  Office* 
Yellowstone  district 

Donald  C.  Ketcham 

District  manager 

Boi  1264,  Billings,  Mont. 

Fort  Peck  

Allen  Mattison  

Construction  engineer  _  . 

Box  1245,  Fort  Peck,  Mont. 

Yollnwstnnft  pumping  unit. 

R.  B.  Kuebler 

Engineer 

Box  720,  Miles  City,  Mont. 

Hardin  unit  

R.  F.  Herdman  

Construction  engineer  

Box  516,  Hardin,  Mont. 

Moorehead  Dam  

W.  N.  Sanford           

Acting  construction  engineer    _ 

Sheriden,  Wyo. 

Harold  E.  Aldrich 

Box  1629,  Great  Falls,  Mont. 

Milk  River  

Bruce  E.  Garlinghouse  

Acting  superintendent  

Malta,  Mont. 

William  P.  Price,  Jr 

Box  517,  Helena,  Mont. 

Sun  River 

G.  L  Bailey 

Fairfield,  Mont. 

^Ig  Horn  district  

R.  H.  Workinger 

District  manager 

Box  S39,  Cody,  Wyo. 

W.  F  Kemp 

Box  900,  Cody,  Wyo. 

Tlnysftn,  HP^I  Ow'  Hre^t     ...  . 

R.  8.  Lieurance.  

Project  engineer.-     .        . 

Boi  1111,  Thermopolis,  Wyo. 

Riverton 

T.  A.  Clark 

do 

Missouri  Souris  district  

Bruce  Johnson  

Acting  district  manager  .  _. 

Box  1050,  Bismarck,  N.  Dak. 

Missouri  Souris 

Q.  J.  Cheney 

Engineer 

Box  1869,  Minot,  N.  Dak. 

Elgin,  N.  Dak. 

Dickinson  Dam 

W.  W.  Brenner           .    — 

do 

Glen  Ullin,  N.  Dak. 

Heart  Butte  Dam 

do 

do 

Do. 

Missouri  Oahe  District  

Joseph  W.  Grimes 

Anting  district  managftr 

Box  825,  Huron,  8.  Dak. 

H.  V  Hubbell 

Box  812,  Hot  Springs,  S.  Dak. 

8  T  Larsen 

Newell  S  Dak. 

Bixby  Dam 

H.  M.  Crowell 

Faith,  8.  Dak. 

F  W  Goehring 

do 

Box  278,  Moorcroft,  Wyo. 

Shadehill  Dam 

D.  M.  Forester 

do 

Box  298,  Lcmmon,  S.  Dak. 

REGION  VII:  Headquarters,  318  New  Customhouse,  Denver  2,  Colo. 

Regional  Director,  Avery  A.  Batson;  Assistant  Regional  Director,  W.  E.  Blomgrcn;  Regional  Engineer  (Branch  of  Design  and  Construction),  Herbert  E.  Prater;  0.  &  M,  Supervisor  (Branch 
of  Operation  and  Maintenance),  John  N.  Spencer;  Power  Manager  (Branch  of  Power  Utilization),  Harold  R.  Lee;  Planning  Engineer  (Branch  of  Project  Planning),  John  A.  Keimig;  Acting 
Regional  Programs  and  Finance  Officer  (Programs  and  Finance  Division),  Harry  M.  Kent;  Land  Officer  (Land  Acquisition  Division),  Mark  W.  Radclifte;  Regional  Counsel  (Legal  Divi- 
sion), Clarence  Eynon;  Personnel  Officer  (Personnel  Division),  Albert  R.  Novak;  Supply  Officer  (Supply  Division),  William  F.  Sha;  Administrative  Officer  (Administrative  Division), 
H.  S.  Varner,  Jr.;  Safety  Engineer  (Safety  Division),  Alton  T.  Cromwell. 


Official  in  charge 

Address 

Name 

Title 

District  and  Project  Offices 
North  Platte  River  district  

I.  J.  Matthews 

District  manager 

Casper,  Wyo. 
Glendo,  Wyo. 
Casper,  Wyo. 
Building  11,  Denver  Federal  Center. 
Estes  Park,  Colo. 
Grand  Lake,  Colo. 
Kremmling,  Colo. 
Box  551,  Fort  Collins,  Colo. 
Loveland,  Colo. 
Fort  Morgan,  Colo. 
Box  737,  McCook,  Nebr. 
Superior,  Nebr. 
Imperial.  Nebr. 
P.  O.  Box  157,  Cambridge,  Nebr. 
Do. 

Ellis,  Kans. 
Trenton,  Nebr. 
St.  Francis,  Kans. 
McCook,  Nebr. 
Do. 
Alnsworth,  Nebr. 
Hay  Springs,  Nebr. 
Grand  Island,  Nebr. 
Boi  615,  Pueblo,  Colo. 

Qlendo 

Murel  M.  Starr 

Kortes  

C.  8.  Rippon  

do  ...              .    . 

South  Platte  River  district 

TC.  H.  TTunt-ingt"" 

do 

Grand  Lake  

G.  R.  Highley 

B.  B.  Dawson 

Fort  Collins  

R.  B.  Ward  

O,  F.   TTHngnnsmlth 

Construction  engineer 

do 

Kansas  River  district  

H.  E.  Robinson  

District  managfir 

Bostwick  Unit 

Paul  E.  Strouse 

Endprs  T)am 

U.  V.  Engstrom  

do  ... 

Medicine  Creek       _       .          

Clifford  L.  Mutch 

.     do 

Cambridge  Diversion  Dam  and  Cam- 
bridge Canal. 
Cedar  Bluff                       ..    ... 

C.  M.  Jackson  

do  

R.  J.  Walter,  Jr 

do  . 

do 

Bonny  Dam.     

Wayne  S.  Byrne  

..  ..do  .. 

Indlanola 

H.  E.  Robinson 

Do 

E  T.  Bradford 

do 

Niobrara  River  area  . 

C.  E.  Burdick 

Area  engineer 

Mirage  Flats  project 

Grand  Island  Area  

Upper  Arkansas  River  Area  . 

P.  L.  Harley  

B.  F.  Powell 

Area  engineer  

.    —do     .. 

Project*  or  Divisions  of  Projects  of  Bureau  of  Reclamation  Operated  by  Water  Users 


Operating 

official 

Seen 

(tary 

Protect 

Name 

Title 

Name 

Address 

Baker  

Low  Powder  River  Irrlfmtlon  district  

Baker.  Oref  

Stewart  Dolby  

President  

Marion  Hewlett... 

Keating,  Orrf  . 

BltUr  Root  IrriCBtlon  district  

Hamilton,  Mont.. 
Boise,  Idaho 

Pearl  Wllcox  

eot. 
Manager  

W.  J.  FarraU 

Hamilton,  Mont. 
Boise,  Idaho. 

RJ^«*  fP*Tati*diYMtti  N'otoionlt) 

Black  Canyon  Irritation  district 

Notus,  Idaho  

C.  W.  Holmes  

Superintend- 

H.W.VanSlyke.. 

Notns,  Idaho. 

Burnt  JUrer 

Borot  River  Irrigation  district  

Hereford,  Oref  

Edward  Sullivan.. 

ent. 
Manager  

Harold  Hursh.  

Huntinrton,  Orec. 

DfjwfanlM  (Crane  Prairie  Slorac*) 

Redmond,  Oreg.. 

O.  E.  Anderson... 

Superintend- 

J. M.  Bnlvely  

Redmond,  Oreg. 

Frenohtown  Irrigation  district     

French  town  , 

Tom  Schefler.  

ent. 
do  

Ralph  L.  Schefler. 

Huson,  Mont. 

Ti»Jtjniwnn  Dain 

Orchard  City  Irritation  district  

Mont. 
Austin.  Colo      . 

A.  P.  Starr  .      .  . 

President  

William  Griffith... 

Cory,  Colo. 

rinxnd  VssHftT   Orchard  Me*a 

Orchard  Me*a  Irrigation  district       

Palisade,  Goto 

Carl  Hicks 

do- 

C.  J.  McCormick 

Grand  Junction. 

Orand  Valley  Mew  County 

lfe«m  County  Irritation  district          

Clifton,  Colo 

J.  T  Flanagan 

do  

H.  B.  Smith 

Colo. 
Palisade,  Colo. 

Hnrul  Vs\lls*T    PmlisBd« 

Palisade  trrifathnt  district 

do 

W  A  Loaf 

.  do 

W.  E.  Funk 

Do. 

Hum  bold  t                            

Pennine  County  water  conservation  district  

Lovelock,  NAT.... 

John  Holmstrom 

Lovelock,  Nev. 

HunUey  project  irritation  district 

manager. 
Manager 

H.  8  Elliott 

Ballanttnt  Mftnt 

Hyram 

South  Cache  Water  Users  Association  

LavorJ  Hatch 

Superintend- 

Lamont M  Allan 

Wellsvllle,  Utah. 

n  ».v  MT  M  viflty  dlrtalon) 

Lanttll  Valley  Irrigation  district                

R  R  Thomas 

ent. 
President 

Leland  W.  Pette- 

Bonanza,  Oreg. 

Horsefly  Irrigation  district     .        

do 

Donald  V.  Phfl- 

.     do 

p«w. 

J.  F.  Hoyden. 

Do. 

Ixnrrr  Yelhnntom 

Districts  1  and  2          

Sidney,  Mont 

pott, 

A  i  el  Persson 

Manager 

Axel  Persson.    .. 

Sidney,  Mont. 

IfQk  Hirer  (Chinook  division) 

Alfalfa  Valley  Irrigation  district 

A  L.  BaotOD 

President 

Mr.  A.  L.  Benton 

Chinook,  Mont. 

Fort  Belknap  Irrigation  district 

do 

do 

M  A  McCarthy 

Do 

Barton  Irritation  district 

do 

Paradise  Valley  Irrigation  district  

J.  0  Wilson 

Superintend- 

J. F.  Sharpies  

Chinook,  Mont. 

Zurich  Irrigation  district 

Chinook,  Mont 

O.  A.  Watklns 

ent. 
President  

H.  M.  Montgom- 

Do. 

If  taldokm  (Gravity  division) 

Mlnidoka  Irrigation  district 

Manager 

ery. 
Q.  E.  Nlckerson 

Rupert,  Idaho 

Mlnldoka  (Fq""p*"t  Hi  Him] 

Barley  Irrigation  district 

Barley  Idaho 

do 

Frank  O  Redfleld. 

If  snldoka  (Ooodlnc  division) 

American  Falls  Reservoir  district  No  I 

H  T  Baer 

do 

Ida  M.  Johnson 

Ooodtng.  Idaho. 

Mlahtok*  (Upper  talk*  Binr). 

Framed  t-  Madison  Irrigation  district  

St.  Anthony  Idaho 

Melvbi  Lake 

...  do     . 

R.W  tills  Walker 

Reiburg,  Idaho. 

Mm  Late 

Moon  Lake  Water  Users  Association 

Roosevelt  Utah 

Roosevelt,  Utah. 

Truckee-Carson  Irrigation  district  

Fallon,  Ner 

Phillip  Htlbal  

ant. 
....do  

H.  W.  Emery  

Fallen.  Ner. 

Newton                 

Newton  Water  Users  Association  

Hewton,  Utah 

Jesse  B.  Barker 

President    .. 

Joseph   R.   Tnd- 

Newton,  Utah. 

North  PUt  I*  (InUnttU  division) 

Pathfinder  Irrigation  district 

Mitchell,  Nebr 

Manager 

dmham. 
Joe  F  Osback 

Mitchell  Nebr. 

North  Ptattt  (Fort  Lanmle  divWao)  . 

Oerlnt-Fort  Laramle  Irrigation  district  

Gerlng.  Nebr 

T  P  WlncheQ 

Superintend- 

Charles O.  Kling- 

Gering.  Nebr 

Oosbto  Irrigation  district  

Austin  P   Kuseell 

ent. 
.    do 

man. 
Mary  E.  Harrach 

North  Pblte  (Northport  divMan) 

Northport  Irrigation  district 

North  port,  Nebr 

Mark  Iddlncs 

do 

Mrs.    Mabel    J 

Bridgeport,  Nebr. 

Osjosa  liver 

Ofden  Rlrer  Water  Cam  Association.     , 

Ofdan  Utah 

David  A  Scott 

do 

T  ;n':"[>^''i 
Q.  D.  Cardon. 

Ofdeo.  Utah. 

Okaaogan  Irrigation  district  

N.  D.  Thorp 

Manager      . 

N.  D.  Thorp  ... 

Okanogan.  Wash. 

Pine  River                             

PtaM  River  Irrigation  district  

BaytVld  Colo 

President 

James  F.  Oore 

Oiford,  Colo. 

?roro  River  (D«r  Creek  dlrWoa).... 

PTOTO  River  Water  Users  Association 

Proro,  Utah 

J.  W  Olllman 

.     do   . 

K.A.Jacob  

Proro.  Utah. 

Ml  Elver 

BeJl  Rlvw  VaDry  Water  Ussrs  Assodatloo 

Phoenix.  Aril 

Manager 

J.  F.  Orlswold 

Phoanli.  Arts. 

•Mprtt  (Kpbrala  division) 

Epbralm  Irrigation  Co  

Ephntlm,  Utah 

OeorfV  A  Jorgcn- 

President  

Joseph  H.  Thomp- 

Ephralm, Utah. 

f  IT"-  (•vrfcaf  CHy  division) 

H  orsasboe  trrlcatioo  Co  . 

BnrinrritT  Utah 

do 

son. 
James  W  Blaln 

Spring  City,  Utah. 

Ceibusi  waist  i«me«i  HIM)  illslrlrt  

Price,  Utah 

Ray  Waltan 

.     do 

J.  Bracken  Lee  .  . 

Price.  Utah. 

ftrt  I  —  fOertaad  dlvMaa)  ,  ,  , 

Ermtt  Stoat 

Manager 

Powell,  Wyo. 

llMetMsje  (Fraoss  dlvttao) 

Deaver  hrlsjatlon  district  

Robert  W  FtfUwd 

.  ..do 

Wllliarn  P.  Prebler 

Deaver,  Wyo. 

(ItanfleM  Oref 

Mabel  M     Rich- 

StanBrld Orec. 

•n-i.Uj.jT  JIT 

Btnwbwry  Water  Users  Association....   , 

Parson.  Utah 

ant. 
flesUmt 

ards. 
Robert  K.  Hubor 

Parson.  Utah. 

•M  RHv  (Fert  MM*  divMaa) 

Fort  Shew  Irrigation  district 

Fort  Boaw  Mont 

A  R  Hanjon 

Fort  Shaw.  Moot. 

•__  pi  —  ./1......U.  dlrMm) 

TasrflsM  Moot 

D  R   Da  vie* 

President 

H  P  Wangan 

FalrfleM  Moot 

Mr^^^^_^  "       .11  nt^                    -•        ai  t  j  a 

Reno,  Nev 

Charter  Taylor 

X  S  Yoakum 

Reno,  Nsr 

^-mj1—    f  Bw1  4(T^f1|} 

n  T'  '    *ri'«M'jtn^M.i<ii 

BermWon  One 

Roy  W.  MeNaal 

do..   . 

Roy  W.  MrNeal.. 

Hermlston,  Oreg. 

»»      •—    x—  —  «  -ttraSMl 

Irrirnn    Ortw 

do 

Meotros*.  Colo  . 

Jssss  R.  Tbomp- 

do  

II.D.OaUoway  .. 

Montrose,  Colo. 

Weber  Rlvw  (Ml  LU»  Hasan) 

Weter  River  Wafer  Ussrs  AssoetaUea 

Ofden.  ntah 

D  D  Rarris 

D.  D.  Harris 

Otden,  Utah. 

Hermleton.  Or*c 

Bd  Nona 

do 

P  B  Smith 

Hermlston,  Oreg. 

Yak***  firmim  a  rttea)    . 

O  L  PterHnf 

do 

O   I..  Stirling 

KUenburg.  Wash. 

^f"       ("lllli  ••tvtstn) 

Snnnystde,  Waato 
Yaklma,  Wash 

David  C  Brooks.. 

Ottw  PlnWv 

....do 

1'  »!;!,•  r  '  >'  :>  r  !  ,.'tlt 

taj  T-"!'-.«'i.«h. 

Ysktma  Wash 

*"***  

e.  •  ••«••«€•!  PIIITIH  ornci.ixi 


Reclamation 
Rain 

By  CHARLES  R.  MAIERHOFER, 

Acting  Chief,  Drainage  Division,  Branch  of 
Design  and  Construction,  Denver,  Colo. 


The  Bureau  of  Reclamation  has  kept  its  eye  on  recent 
developments  in  rainmaking,  but  so  far  it  has  not  seen  fit 
to  supplant  nature's  way  of  relieving  thirsty  lands.  Neither 
does  the  Bureau,  by  producing  rain  artificially,  expect  to  be 
able  to  substitute  an  airplane  and  dry  ice  for  canals  and 
reservoirs. 

There  have  recently  been  circumstances,  however,  where 
artificial  rainstorms  were  necessary  in  order  to  solve  a  fun- 
damental drainage  problem.  This  occurred  on  the  Bureau's 
big  Valley  Gravity  project  in  the  semitropical  southern  tip 
of  Texas.  It  seemed  unlikely  to  us  that  nature  would  co- 
operate to  the  extent  of  delivering  a  storm  of  the  proper 
magnitude  even  in  the  length  of  time  required  for  a  Reclama- 
tion engineer  with  four  children,  pets,  and  a  mother-in-law, 
to  rent  a  six-room  house  for  $25 — this  is  dry  country !  When 
we  water  lawns  and  wash  cars  the  city  water  pressure  drops 
from  55  to  15  pounds  p.  s.  i.  (pounds  per  square  inch)  and 
we  have  to  call  on  Mexico,  just  across  the  Rio  Grande,  for 
water  out  of  its  reservoirs. 

This  is  the  land  of  manana,  and  for  many  things  we  just 
have  to  wait  until  they  happen,  but  not  on  this  problem. 
Unreasonable  as  it  may  seem,  we  had  to  find  a  quicker  way 
to  get  the  answer  than  to  wait  10  years  for  a  storm,  living  off 
the  taxpayers  in  the  meantime.  Seriously,  we  were  as 
anxious  as  the  next  man  to  get  the  answer,  because  it  was 
urgently  needed  for  project  cost  estimates — and  this  is  no 
climate  in  which  to  spend  10  years  waiting.  ( Summers  last 
9  months ;  the  other  3  we  wear  neckties.) 

At  this  point,  a  summary  of  conditions  leading  to  this 
urgent  need  for  the  storm  might  be  worth  while. 

The  major  consideration  with  respect  to  the  drainage 
phases  of  the  project  is  a  comprehensive  system  of  outlet 
drains.  During  the  50  years  that  project  lands  have  been 
irrigated,  a  high  water  table  and  the  increasing  salt  content 
within  the  root  zone  which  usually  accompanies  it,  have  taken 
over  hundreds  of  thousands  of  acres  of  once  fine  lands  and 
rendered  them  almost  unproductive  of  the  high  value  crops 
to  which  they  were  once  so  well  adapted.  To  reclaim  and 
protect  such  lands  requires,  among  other  things,  many  ditches 
to  lead  the  saline  groundwaters  out  of  the  soil  and  eastward 
to  the  Gulf  of  Mexico.  It  wouldn't  require  a  very  large 
ditch  to  carry  this  subsurface  water  but,  whether  we  like  it 
or  not,  when  it  rains  these  ditches  are  called  on  to  carry  storm- 
waters  also,  brought  them  by  lateral  and  farm  drains  from 
about  1,000,000  acres  of  land.  When  it  does  rain,  it  is  really 
a  good  one.  A  10-year  storm,  or  storm  which  can  be  ex- 


Infiltrometer  in  operation.  Nozzle  hoods  are  raised,  permitting  "rain1*  to  fall 
on  the  plot,  but  the  run-off  has  not  started.  Rainfall  intensity  is  3.46  inches  per 
hour.  Calibration  pan  in  the  background.  Ends  of  tent  open  to  permit  photo. 


pected  to  occur  on  an  average  of  once  every  10  years,  is  about 
6  inches  in  12  hours  and  a  great  part  of  it  falls  in  the  first 
few  hours.  Of  course,  all  of  this  water  doesn't  find  its  way 
into  the  drains  immediately.  If  it  did  the  problem  would 
be  simple.  The  drains  would  have  to  be  so  large  that  they 
would  be  economically  infeasible  to  build,  and  the  Bureau 
would  not  be  able  to  build  them.  What  happens  when  it 
rains  is  that  some  water  infiltrates  into  the  soil,  some  evapo- 
rates, and  a  good  slug  of  it  runs  down  hill.  This  part  of 
the  rainstorm  that  doesn't  go  into  the  soil,  but  runs  overland 
to  the  nearest  ditch  is  the  portion  that  made  us  lose  sleep. 
We  simply  didn't  know  how  much  of  it  there  would  be  to 
cause  flood  damage  downstream  if  we  built  the  drains  too 
small. 

Anyone  who  has  had  to  design  a  drainage  ditch  knows  that 
existing  formulas  for  determining  storm  run-off  are  a  dime  a 
dozen  and  each  gives  a  different  answer.  The  problem  here, 
then,  was  to  predict  accurately  the  amount  of  run-off  to  be 
expected  from  a  storm  of  a  given  magnitude.  A  guess  or 
formula  used  in  other  areas  just  wouldn't  do,  because  if  the 
system  were  built  too  large  the  cost  would  be  prohibitive, 
and  if  too  small,  flood  damage  might  be  tremendous  and 
we'd  have  the  property  owners  on  our  necks. 

After  considerable  scratching  of  heads  we  got  in  a  huddle 
with  the  high  I.  Q.  boys  from  Denver  and  the  Regional  Office 
and  came  out  with  the  conclusion  that  we  must  create  our 
own  storm.  To  further  complicate  matters,  local  soils  are 
so  variable  that  just  one  storm  wouldn't  do  the  job.  There 
had  to  be  over  fifty  storms !  The  obvious  answer,  then,  was 
a  rainmaking  machine  which  could  be  moved  around  over 
the  different  soil  types  and  one  with  which  we  could  conjure 
up  any  kind  of  a  storm  at  will,  even  to  the  tropical  hurricanes 
which  sometimes  visit  us.  We  tried  the  nearest  hardware 
store  but  they  didn't  have  such  a  gadget  handy,  due  to  the 
steel  strike;  so,  after  more  discussion  and  further  unsuc- 
cessful attempts  to  find  one  by  the  red  tape  method  of  bor- 
rowing from  another  Government  agency,  which  didn't  have 
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one  anyway,  but  didn't  know  it  at  the  time,  the  Boss  put  the 
squeeze  on  and  said  we'd  have  to  build  one.  Well,  most  of 
ii-  knew  us  much  about  building  a  rainmaker  us  we  did  about 
putting  a  porcelain  filling  in  a  5-year  molar. 

We  dug  around  in  the  literature  for  a  while  and  found 
that  some  similar  work  had  been  done  before,  but  that  it 
wasn't  too  successful.  However,  the  precedent  was  there, 
so  we  felt  justified  in  going  ahead  with  it.  After  getting  all 
the  information  we  could  on  the  thing,  such  as  drawings  of  the 
equipment  others  had  used,  methods  of  running  the  test, 
and  such,  we  got  together  with  the  Master  Mechanic  in  the 
W.  ('.  Austin  project's  shops  at  Altus,  Okla.,  and  started  the 
job  of  building  the  Bureau's  first  infiltrometer,  as  those 
excerpts  from  a  plumber's  nightmare  are  called. 

So  far,  the  infiltrometer  may  appear  to  the  uninformed  like 
just  so  much  junk  from  a  boiler  room  put  together  so  that 
it  will  squirt  water.  Not  so !  When  rain  falls,  the  hammer- 
ing of  the  droplets  compacts  a  thin  layer  of  top  soil  with 
the  result  that  there  is  some  sealing  effect  and  consequently 
more  run-off  and  less  infiltration  than  when  water  is  applied 
bv  hose,  irrigation,  or  most  other  means.  In  other  words, 
to  get  results  we  had  to  simulate  rain,  not  just  sprinkle  water 
on  the  ground.  When  it  rains,  each  drop  has  a  definite  size ; 
moreover,  it  falls  with  a  characteristic  terminal  velocity  or 
speed  when  it  contacts  the  earth ;  this  determines  the  extent 
of  sealing  and  consequently  the  amount  of  run-off.  In  addi- 
tion, the  storm  had  to  be  uniform  over  the  area  tested  for 
usable  results.  We  couldn't  have  a  10-year  storm  on  one 
side  of  the  experimental  plot  and  a  5-year  storm  on  the  other 
at  the  same  time  and  expect  to  get  by.  When  one  considers 
those  three  fundamental  requirements:  drop  size,  terminal 
velocity,  and  uniformity  of  distribution,  the  equipment  ceases 
to  be  plumbing  and  becomes  a  highly  specialized,  tempera- 
mental, delicate  instrument  used  for  observations  of  a  highly 


scientific  nature.     (I'll  bet  the  nuclear  lads  at  Oak  Ridge 
would  be  jealous.) 

After  considerable  revision  of  plans,  discussions,  building 
and  rebuilding,  and  test  runs,  we  had  about  what  we  thought 
it  would  take  to  do  the  job.  The  rig  was  then  mounted  on 
several  old,  beat-up  ton-and-a-half  trucks  and  put  through 
its  paces.  (New  trucks  are  still  hard  to  get,  or  hadn't  ymi 
heard  ?)  It  took  seven  men  and  some  boys  to  run  the  thing, 
what  with  pressure  gages,  precise  sampling  with  laboratory 
glassware,  recording,  pumping,  etc.,  to  be  tended  to  simul- 
taneously. It  was  like  an  operating  room,  except  the  equip- 
ment wasn't  sterilized  and  no  one  wore  white. 

Rain  Maker  in  Action 

The  infiltrometer  in  its  final  form  consisted  of  four  accu- 
rately built  border  plates  which  enclosed  a  rectangular  area 
exactly  6  by  10  feet.  On  each  long  side  was  installed,  in- 
dependently of  the  plot,  a  system  of  six  complicated  nozzles 
which  would  do  all  those  fancy  things  with  the  raindrops 
mentioned  previously.  On  each  set  of  nozzles  was  a  pressure 
gage  and  a  valve  so  that  pressure  could  be  kept  constant 
throughout  the  test.  This  entire  part  of  the  apparatus  was 
enclosed  in  a  tent  so  that  the  Gulf  breezes  wouldn't  influence 
the  test.  The  water  supply  consisted  of  clean  city  water 
in  a  700-gallon  tank  mounted  on  a  truck.  A  pump  and  motor 
capable  of  maintaining  a  constant  minimum  capacity  of  15 
gallons  per  minute  at  110  feet  head  carried  the  water  from 
tank  to  nozzles.  Hoods  were  provided  for  the  nozzles  which 
could  be  simultaneously  raised  or  lowered  in  an  instant  by 
moving  one  lever  outside  the  tent.  When  the  hoods  were  up. 
it  rained  on  the  plot;  when  they  were  down,  the  water  ran 
into  a  metal  gutter  and  out  of  the  tent,  to  be  wasted.  To  cali- 
brate the  storm,  a  6-  by  10-foot  pan  was  provided,  which 
fitted  snugly  over  the  enclosed  plot.  This  pan  had  a  run-off 


At  tefl:  "Undisturbed"  soil  sampling  device  completely  assembled.  The  tube, 
with  an  Inner  tube  made  of  6-inch  segments,  is  being  forced  into  the  ground 
with  a  hydraulic  jack.  The  supports  are  soil  augers  held  down  by  chains.  Below: 
Measuring  run-off  sample  during  infiltration  test.  Sample  is  being  poured  into 
graduated  measuring  cylinders.  Man  at  right  Is  pressure  valve  attendant 
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Plot  No.  47.    Soil  type— Brennan  fine  sandy  loam. 


trough  which  extended  outside  the  tent.  After  the  pump 
and  motor  were  warmed  up,  the  valves  were  adjusted  t,o  the 
desired  gage  pressure,  or  inches  of  rain  per  hour,  and  allowed 
to  run  until  constant  run-off  from  the  calibration  pan  indi- 
cated a  constant  rate  of  rainfall ;  then  the  hoods  were  lowered, 
the  pan  removed,  and  the  rain  was  allowed  to  fall  on  the 
plot  inside  the  tent. 

At  first  there  was  no  run-off  because  the  soil  absorbed  the 
rain  as  fast  as  it  fell.  After  a  while,  however,  rainfall 
caught  up  with  infiltration  and  then  passed  it  and  run-off 
began  to  appear.  After  some  time,  this  rate  of  run-off  be- 
came constant,  which  was  the  condition  we  wanted.  This 
ended  the  first  test,  or  "A"  run  (dry  run) . 

Twenty-four  hours  later  a  similar  test,  or  "B"  run  (wet 
run),  was  performed  on  the  same  plot.  The  reason,  of 
course,  is  that  maximum  run-off  generally  occurs  from  the 
storm  which  follows  a  storm  which  has  already  saturated 
the  soil.  The  same  procedure  was  followed,  but  the  results 
were  quite  different,  maximum  run-off  being  greater  and 
occurring  earlier  in  the  storm  during  the  "B"  run. 

This  was  not  all  of  the  test.  In  order  to  properly  inter- 
pret the  data  obtained  with  the  infiltrometer  other  informa- 
tion was  also  required.  The  soils  of  each  plot  were  tested 
to  a  depth  of  3  feet  for  mechanical  analyses,  apparent  and 
absolute  specific  gravity,  capillary  and  noncapillary  pore 
space,  soluble  salts  content,  and  lime  content.  The  water 
supply  was  chemically  analyzed  because  soluble  salts  might 
influence  the  rate  of  infiltration  into  the  soil,  by  causing 
variable  viscosities  and  surface  tensions,  and  therefore  yield 
results  inconsistent  with  those  from  actual  rain.  Of  course, 
temperatures  of  the  water  and  soil  were  carefully  noted 
throughout  the  tests. 

The  work  also  offered  valuable  information  on  leaching 
and  flooding  effects  of  the  water  which  went  down  through 
the  soil  and  of  that  which  ran  off  by  indicating  the  degree 
of  effectiveness  of  irrigation  and  rainfall  in  removing  exces- 
sive, toxic  soil-salt  accumulations. 


The  principal  objective  of  the  tests,  however,  was  the 
factor  known  as  "fc"  and  defined  as  the  final  constant  or 
minimum  infiltration  capacity  of  a  given  soil  in  inches  per 
hour.  This  factor  ranged  from  a  low  of  0.02  for  heavy  clay 
soils  to  a  high  of  0.57  for  light  porous  sandy  loams. 

This  constant  isn't  the  final  answer  but  only  a  figure 
comparable  to  the  retention  rate  of  a  real  measured  flood- 
producing  storm  in  a  given  watershed.  With  this  informa- 
tion available,  the  Hydrologists  gave  it  the  technical  once- 
over, turned  some  mental  cogs,  produced  hydrographs,  unit- 
graphs,  hyetographs,  dimensionless  graphs,  distribution 
graphs — and  came  up  with  run-off  curves  for  each  infiltra- 
tion or  retention  rate  that  are  the  real  McCoy.  A  run-off 
curve,  by  the  way,  is  another  graph  that  tells  a  designer  of 
ditches  and  drainage  structures  how  much  water  runs  into 
a  ditch  if  he  knows  how  much  it  rained,  the  area  drained  by 
the  ditch,  and  the  type  of  soil  in  the  area. 

This  almost  ends  the  story  except  for  one  stroke  of  luck 
which  will  be  used  to  brush  off  the  skeptical.  There  is  an 
old  saying  down  here  on  the  Rio  Grande  which  goes  like  this : 
"When  the  Valley  needs  rain,  it  gets  rain."  We  were  strang- 
ers here,  however,  and  had  never  heard  that,  so  all  we  had 
to  guide  us  were  the  records  of  the  United  States  Weather 
Bureau.  About  the  time  the  infiltrometer  work  was  com- 
pleted the  bottom  fell  out  and  along  came  a  storm  about 
equivalent  to  the  average  ten-year  frequency.  We  must 
live  right,  as  this  was  too  much  to  hope  for;  if  offered'oppor- 
tunity  to  check  the  results  obtained  artificially  against  the 
real  thing.  And  were  the  results  good?  Believe  it  or  not, 
they  were. 

We  do  not  claim  that  the  infiltrometer  is  a  cure-all,  nor 
can  we  state  unequivocally  that  our  use  of  it  was  new.  It 
has  been  used  extensively  by  the  Forest  Service  and  the  Soil 
Conservation  Service  in  Texas,  Kansas  and  California,  but 
so  far  as  we  know,  what  we  did  at  Valley  Gravity  could  be 
called,  without  too  much  fear  of  contradiction,  a  successful 
operation. 

(Continued  on  next  page) 
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At  any  rate,  the  Hydrology  Division,  Branch  of  Project 
Planning,  who  are  not  known  by  their  eagerness  to  latch  on 
to  a  new  thing  that  hasn't  proved  itself,  decided  to  take  over 
the  infiltrometer  equipment  (old  trucks  and  all)  which  was 
by  then  as  useful  as  a  slide  rule  in  the  dark,  and  apply  pro- 
cedures pioneered  in  Region  V,  .on  all  Reclamation  projects 
where  necessity  dictates.  We'll  all  be  hearing  more  of  it. 

For  readers  who  begrudge  an  engineer  his  lighter  moments 
and  desire  more  specific  information,  we  refer  them  to  a 
well  known  journal  of  civil  engineering  in  which  it  is  in- 
tended to  report  full  technical  details  in  a  long-haired 
symposium.  'I'm.  END. 

EDITOI'S  Nan:  At  the  time  Mr.  Maierbofer  wrote  this  article,  be 
was  In  charge  of  drainage  Investigations  for  the  Valley  Gravity 
project  In  Texas,  which  Is  under  the  administrative  supervision  of  the 
Regional  Director  at  Amarlllo.  Previously  he  had  been  active  in 
other  regional  drainage  matters.  Following  the  retirement  of  John 
K.  laklsch,  former  Chief  of  the  Drainage  Section,  on  August  31,  1948, 
Mr.  Malerhofer  was  appointed  Acting  Chief  of  the  Drainage  Division 
In  the  Denver  office*. 


Six  of  One   .   .   . 

About  40  years  ago  a  homesteader  on  the  present 
Columbia  Basin  project  of  Central  Washington,  where 
rainfall  averages  6  inches  per  year,  was  sitting  on  the 
shady  side  of  his  homestead  shack  one  hot  June  after- 
noon when  an  old  car  stopped  in  front  of  his  descri 
home.  The  driver  needed  water  for  the  radiator  and 
inquired  if  the  homesteader  could  furnish  the  necessary 
aqua  pura.  The  forlorn  dry  farmer  led  the  tourist  to 
a  barrel,  took  off  the  lid  and  said,  "Help  yourself." 

"Where  do  you  get  this  water?"  the  tourist  inquired. 

"From  the  railroad  siding  5  miles  away,"  replied  the 
settler. 

"Why  don't  you  dig  a  well  ?"  asked  the  tourist. 

"Oh,  it's  the  same  distance  and  harder  work,"  ex- 
plained the  farmer. 


Slide  Rule  for  Weed  Control 


Nearly  everyone  is  acquainted  with  the  phenomenal  growth 
of  the  use  of  •_',(!)  for  weed  control.  Many  thousands  of 
acres  have  been  treated  this  year  for  annual  and  perennial 
weeds  and  woody  plants,  and  experience  has  shown  the  im- 
portance of  applying  the  right  amount  of  the  chemical. 
Overdosages  may  cause  injury  to  crop  plants  while  not  using 
enough  chemical  to  do  a  good  job  may  be  a  waste  of  time 
and  money. 

Mr.  L.  S.  Evans,  Agronomist  of  the  Bureau  of  Plant 
Industry,  Soils,  and  Agricultural  Engineering,  United 
States  Department  of  Agriculture,  has  devised  a  means  for 
computing  problems  involving  the  use  of  2,4  I)  which  may 
aid  in  obtaining  the  proper  application.  The  variables  en- 
mmitered  when  applying  the  chemical  on  a  field  scale  are : 
gallons  of  the  solution  per  acre,  miles  per  hour  of  the  equip- 
ment to  be  used,  sparing  of  the  nozzles,  and  gallons  of  solu- 
ii'ni  per  hour.  With  Mr.  Evan's  device  any  one  of  these 
variable*  can  be  determined  if  the  other  three  are  known  or 


The  device  consist*  of  an  inexpensive  engineer's  slide  rule 
(•ome  can  be  purchased  for  as  low  aa  25  cents)  from  which 
the  original  scales  have  been  removed  and  new  ones  sub- 
stituted on  3-cycle  semilog  paper  as  shown  in  the  above 
photograph.  The  variable  to  be  determined  is  computed  by 


using  one  of  the  following  formulas  and  corresponding  ma- 
nipulations on  the  slide  rule : 


(1) 
(2) 

(3) 

(4) 
When : 


GPH=GPA  X  0.01  X  MPH  X  inches 
GPM 


GPA  = 


Inches= 


0.01  x  MPH  x  inches 

GPH 
0.01  x  MPH  xGPA 

GPH 
'  0.01  XGPAX  inches 


GPH = gallons  per  hour  per  nozzle. 

GPA= gallons  per  acre. 

MPH = miles  per  hour. 

Inches = inches  between  nozzles. 

For  example;  to  determine  the  gallons  applied  per  acre  when 
one  nozzle  discharges  4  gallons  per  hour,  the  nozzle  spacing 
is  12  inches,  and  the  forward  speed  of  the  sprayer  is  5  miles 
per  hour,  use  formula  (2)  above,  and 

— Set  12  on  I  scale  opposite  4  on  H  scale. 

— Move  hairline  to  5  on  M  scale. 

— Read  A  scale  under  hairline =6.7  gallons  per  acre. 

It  is  believed  that  this  quick  method  will  Ix-  of  particular 
value  to  custom  spraying  operators.  Ho\\r\n.  it  can  be 
used  equally  well  by  farm  operators  who  do  their  own  spray- 
ing and  if  it  seems  to  be  a  bit  complicated  it  should  not  be 
difficult  to  find  an  engineer  on  an  irrigation  project  who  can 
give  a  more  detailed  explanation  of  the  method. 

A  similar  computer  can  be  made  for  the  calculation  of  prob- 
lems where  it  is  desired  to  determine  the  quant  it y  of  liquid  or 
solid  commercial  2,4-D  formulations  required  for  small  ex- 
perimental plots  which  will  give  a  rale  of  application  equiva- 
lent to  a  known  number  of  pounds  of  %J.l  1>  expressed  on  an 
acre  basis.  However,  this  modification  would  be  the  most 
useful  to  those  interested  in  test  plot  work.  Full  directions 
for  making  a  rule  of  this  ty|H>  can  lx>  obtained  li\  miue-iinj: 
the  information  from  the  Bureau  of  Plant  Indu-u\.  Soil.-. 
and  Agricultural  Engineering,  United  State-  Dcpartim-nt  of 
Agriculture,  Beltsville,  Md. 
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Irrigation  Laboratory 
at  Santa  Paula 


By  R.  G.  HOWARD, 

Region  II,  Sacramento,  Calif. 

TED  SHARP  IRRIGATES  TWO  HUNDRED  FARMS.  To  be  exact, 
Ted  Sharp  tells  two  hundred  farmers  how  to  irrigate  and 
they  love  it. 

He  tells  them  exactly  what  to  do  and  exactly  when  to  do 
it.  But  from  one  year's  end  to  another,  you'll  never  hear 
a  word  about  "paternalism,"  "crackpot  professors,"  or  criti- 
cisms like  "all  right  in  theory  but  no  good  in  practice." 

The  reason  is  simple.  The  orange,  lemon,  and  walnut 
growers  on  4,000  acres  of  land  around  Santa  Paula,  Calif., 
realize  that  you  don't  fool  around  with  $3,000-an-acre  groves 
trying  this  and  trying  that,  or  guessing  and  ruling  with  your 
thumb,  any  more  than  the  owners  of  a  $12,000,000  company 
which  must  produce  a  high  quality  product  would  handle 
their  production  problems  by  guess  and  by  golly.  No,  you 
do  just  like  the  corporation  management  would  do.  You 
hire  a  highly  qualified  expert  and  give  him  a  field  staff  suf- 
ficient to  keep  checking  on  conditions  everywhere  along  the 
manufacturing  line,  and  you  listen  with  respect  to  his  recom- 
mendations and  carry  them  out. 

That's  why,  when  a  grower  gets  a  note  from  Mr.  Sharp 
recommending  that  he  irrigate  or  apply  fertilizer,  he  carries 
out  the  instructions  to  the  letter. 

The  Santa  Paula  growers  learned  the  hard  way.  Nearly 
25  years  ago  it  became  apparent  to  a  number  of  fruit  growers 
in  that  locality  that  their  fruit  and  trees  were  suffering, 
probably  because  of  wrong  irrigation  methods.  Too  much 
fruit  was  of  low  quality  and  too  many  trees  were  sickly  and 
short  lived.  It  looked  as  if  too  much  water  or  water  at  the 
wrong  time  was  causing  it.  With  high  production  costs  you 
could  lose  money  hand  over  fist,  if  volume  and  quality  de- 
clined even  slightly.  Better  fruit  wouldn't  cost  any  more 
money — probably  less. 

The  Santa  Paula  growers  were  people  who  were  able  to 
draw  reasonable  conclusions  from  hard  experience.  Instead 
of  blaming  the  Lord,  or  the  economic  situation,  or  each  going 
separately  along  the  road  he  thought  best  to  correct  condi- 
tions, they  decided  to  set  up  a  laboratory  to  find  out  exactly 
what  they  were  doing  wrong.  Accordingly,  a  number  of 
fruit-grower  associations  jointly  sponsored  the  laboratory 
under  the  name  of  "Fruit  Growers'  Laboratory,  Inc."  They 
picked  Ted  Sharp  to  handle  it  because,  even  then,  he  was 
recognized  as  a  competent  agricultural  technician  with  a 
thorough  knowledge  of,  and  deep  respect  for  plant-soil- 
water  relationships. 

Ted  Sharp  had  certain  sound  scientific  ideas.  He  believed 
that  irrigation  isn't  just  "watering,"  but  instead  is  a  very 
serious  major  soil  treatment.  Dry  permeable  soil  (a  perfect 
conveyor  of  moisture  to  where  it's  needed)  is  changed  to 
mud  (a  substance  with  entirely  different  properties),  by  ir- 
rigating— which  means  the  application  of  more  water  than 
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Soil  samples  lo  determine  moisture  content  are  taken  from  0—  12-inch  zone  and 
12—  30-inch  zone  in  citrus  groves  with  a  third  and  deeper  sample  taken  in  walnut 
groves.  Two  samples  are  taken  at  each  site  and  mixed  together  to  yield  a  com- 
posite sample.  Photo  by  A.  i.  Burrows,  Region  If. 

a  normal  rainstorm.  In  addition,  the  mineral  content  of  ir- 
rigation water,  even  though  small  in  percentage,  usually  adds 
up  to  far  more  in  weight  and  importance  than  that  applied 
through  fertilizers.  Altogether,  he  felt  that  over-use  of  ir- 
rigation water  was  one  of  the  worst  practices  of  irrigated 
agriculture.  He  knew  that  types  of  trees  differed  widely  in 
their  needs  and  tolerance  of  water.  Most  important,  he  knew 
that  generalizations  about  how  to  handle  a  particular  tree 
crop  were  almost  worthless  because  every  acre  of  the  land  the 
crop  was  growing  on  was  likely  to  differ  substantially  in 
fertility,  mineral  requirements,  moisture  holding  capacity, 
and  the  need  for  drainage. 

So  Mr.  Sharp  had  a  pretty  good  idea  of  what  he  was  going 
to  do  when  he  set  up  the  laboratory.  Over  the  years  the  work 
has  been  systematized  to  a  maximum. 

If  a  new  orchard  is  to  be  studied,  Mr.  Sharp  or  his  assist- 
ant, Mr.  E.  J.  Curran,  goes  with  the  sampling  crew  to  the 
field  and  selects  representative  locations.  Successive  sam- 
plings are  made  at  the  same  sites.  For  oranges  and  lemons, 
two  samples  are  taken  to  determine  the  conditions  in  the  sur- 
face to  12-inch  zone  and  in  the  12-  to  30-inch  zone.  In  walnut 
groves,  a  third  and  deeper  sample  is  obtained.  Each  sample 
is  a  composite  from  two  holes.  The  number  of  samples  taken 
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T»a  photo  I.  J.  Cw»on  lot  rtgMI,  Amilonl  Diroctor  of  frvll  Growort'  loboroio-y 
Inc..  *»plain«  to  1  G  Howo>d.  »ur«ou  of  »»clamotion.  an  »iompl»  of  o»»e- 
ktl|»tl«n  wtwf*  loo  mcny  imoll  tlroomt  r»tuli  In  oicotilvo  ui«  ol  wafer  which 
will  probably  •'•mm  ttoov  M.ddU  photo  Quality  of  wot..  cJ«t»rm.noiion  and 
orh«r  roqwiiilo  chemical  l«»t»  or*  mad*  by  Chemiit  Ruth  Hordlton  ol  th«  labora- 
tory. l»M«m  photo  Otn«f«l  »iow  o(  building  which  houtx  In*  Laboratory. 
All  p»io»o.  ky  A.  J.  Ivrrowi.  ».9.on  II. 


depends  on  the  size  of  the  orchard,  but  usually  represents 
about  one  location  per  acre.  Mr.  Sharp  feels  that  all  these 
locations  are  necessary.  Experience  has  taught  him  that  con- 
ditions  vary  so  much  within  a  single  field  that  fewer  samples 
do  not  present  a  true  picture.  As  they  take  samples,  the  field 
men  note  the  general  conditions,  appearance  of  trees,  signs 
of  moisture,  and  similar  factors.  They  report  their  opinions 
of  moisture  conditions  and  the  need  for  irrigation.  The  fact 
that  even  after  long  experience  they  quite  often  miss  the  mois- 
ture percentage  badly,  points  out  the  necessity  of  laboratory 
determinations  of  moisture  content. 

The  samples  taken  by  the  field  men  are  carefully  weighed 
in  the  laboratory  and  oven-dried  to  determine  moisture  con- 
tent. By  comparing  the  moisture  content  with  the  wilting 
points  (point  at  which  plants  will  wilt)  of  soils  previously 
taken  from  the  same  location.  Mr.  Sharp  can  estimate  within 
a  few  days  the  proper  time  for  irrigation.  He  keeps  a  rec- 
ord of  all  reports  on  every  field  and  after  a  number  of  such 
reports,  he  can  estimate  quite  accurately  the  rate  of  moisture 
use  and  can  predict  very  closely  the  proper  time  for  reirri- 
gation. 

Mr.  Sharp  interprets  the  reports  of  field  men  and  labora- 
tory technicians  and  makes  his  recommendations  to  the 
farmer.  In  his  report,  Mr.  Sharp  tells  the  farmer  when  he 
should  irrigate,  how  much  water  to  apply,  how  to  apply  it 
to  best  advantage,  and  how  to  tell  when  he  has  irrigated  the 
proper  amount.  He  also  tells  whether  to  add  fertilizer  and 
how  much,  depending  on  the  laboratory  analyses  of  the  soil 
and  water  quality.  His  instructions  to  the  irrigators  are 
concise,  practical  and  easily  understood.  There  is  no  op- 
portunity for  the  farmer  to  misinterpret  nor  is  he  required 
to  read  through  lengthy  introductory  paragraphs. 

A  typical  report  to  a  farmer  says,  "Irrigate  all  sections 
August  27-September  1,  two  furrows  on  each  side  of  tree 
row  using  2  to  2*4  acre  inches  of  water  per  acre,  obtain  --M 
inch  penetration  at  lower  end  of  run."  Another  report  say-. 
"No  irrigation  until  resampling,  please  be  prepared  to  reirri- 
gate  around  September  12  on  short  notice.  Nitrates  are  de- 
clining, renitrate  within  30  days."  In  addition,  a  sketch  map 
shows  the  sampling  locations  and  the  percentage  moisture 
content  of  the  soil  samples  are  compared  to  their  wilting  per- 
centages. 

The  original  cost  of  establishing  the  laboratory  was  taken 
rare  of  by  a  small  per  acre  charge  on  all  lands  within  the 
several  associations  which  jointly  sponsored  the  work.  In- 
dividual growers  who  request  the  laboratory  service  pay  the 
annual  operating  costs  which  vary  from  year  to  year.  In 
1947,  the  cost  was  $8.86  per  acre.  The  cheapest  cost  w»s  for 
1935-30  with  $4.88  per  acre.  The  fact  that  the  laboratory 
has  continued  in  operation  for  24  years  and  that  its  work  is 
generally  growing,  proves  that  the  ail  vice  Mr.  Sharp  fur- 
nishes is  well  worth  the  money. 

You  feel  that  tho  laboratory,  for  Mr.  Sharp,  is  a  lalw>r 
of  love  rather  than  a  livelihood.  He  says  himself  that  he 
"enjoys  research  work  and  is  engaged  in  this  work  to  test 
the  theory  that  privately  or  industrially  owned  research  or 
control  laboratories  in  agriculture  can  survive  even  in  the 
face  of  popular  demand  for  public  support  of  similar  insti- 
tution*." 


238 


THE  RECLAMATION  ERA 


Mr.  Sharp  owns  several  citrus  groves  and  farms,  and 
willingly  takes  advice  that  Tom  Sharp,  scientist,  gives  Tom 
Sharp,  orchardist.  The  Laboratory  takes  pride  in  those 
groves  under  service  •which  have  lived  longer  or  borne  better 
than  groves  that  have  not  used  the  facilities  of  the  Labora- 
tory. True  enough,  there  are  good  and  poor  groves  in  and 
out  of  Laboratory  service.  Even  under  the  best  conditions 
and  under  rigoi'ous  technical  control,  it  can  hardly  be  said 
that  farming  is  as  yet  a  truly  scientific  procedure.  He  feels 
however,  that  research  investigations  and  applied  labora- 
tory control  will  eventually  eliminate  much  of  the  uncer- 
tainties in  agriculture. 

Mr.  Sharp  summed  up  the  lessons  of  his  24  years'  work 
when  he  said,  "Nearly  everyone  uses  too  much  water.  Some 
trees  can't  stand  'wet  feet.'  Some  soils  retain  moisture  longer 
than  others  and  some  soils  can  reach  a  much  lower  moisture 
content  before  the  crops  begin  to  wilt.  Proper  water  use 
cannot  be  determined  here  on  a  large-area  basis.  There 
must  be  careful  study  of  soils  of  individual  fields  and  rate 
of  moisture  use  before  an  adequate  program  of  proper  irri- 
gation can  be  worked  out. 

"What  goes  for  citrus  and  walnut  groves  is  just  as  valid 
for  any  other  irrigated  crop.  We  realize  the  importance  of 
the  scientific  use  of  water  here  because  our  investments  and 
operating  costs  are  so  high  that  a  single  bad  year  can  be  dis- 


astrous. But  an  irrigation  lab,  with  a  field-testing  service, 
would  pay  for  itself  many  times  over  on  field  crops  too.  If 
you  can  use  6-acre  inches  less  water  and  raise  the  yield  of 
barley,  let's  say,  3  or  4  bushels  an  acre,  or  get  less  lodging, 
you've  justified  your  investment.  And  if  soil  fertility  can 
be  maintained  by  avoiding  unnecessary  leaching,  you're 
building  up  your  investment!  But  the  biggest  and  most 
important  thing  is  that  water  is  always  a  scarce  article  in 
irrigation  areas.  There's  nearly  always  more  land  than 
water  to  irrigate  it.  So  when  you  save  irrigation  water, 
land  elsewhere — land  otherwise  without  water — can  be  irri- 
gated and  made  highly  productive. 

"Every  farmer  can't  be  a  scientist.  But  every  farmer 
ought  to  have  the  best  scientific  advice  available  to  deter- 
mine the  way  he  should  irrigate  and  fertilize  every  indi- 
vidual field  on  his  place.  It  might  not  be  so  important  now 
when  30  percent  of  the  income  from  some  crops  is  profit. 
But  when  prices  go  down,  a  little  less  water  and  a  higher 
yield  and  quality  can  well  mean  the  difference  between  net 
profit  and  net  loss.  Over  the  long  pull,  scientific  water  use 
is  one  very  important  factor  in  ending  up  with  a  farm  that 
can  support  your  son  and  your  son's  son  as  it  supported  you, 
instead  of  being  a  wornout  'piece  of  land' — a  wasted  natural 
resource  that  will  send  them  off  to  the  city  to  work  for  some- 
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securing  of  funds  and  protecting  them  against  irresponsible 
legislation  by  appropriation  riders  is  one  of  your  biggest 
problems.  I  recommend  that  you  recognize  it. 

Power  as  the  Paying  Partner 

Then  there's  a  little  matter  of  power  policy.  For  16  years, 
to  my  personal  knowledge,  that  fight  has  been  going  on. 
The  Reclamation  program  lias  taken  giant  strides  forward 
under  a  public  power  law  that  has  brought  low  rates,  new 
industry,  and  a  better  way  of  life  to  the  West  in  addition 
to  paying  a  lot  of  irrigators'  water  bills.  Continuance  of 
Reclamation  hydroelectric  development  is  a  prerequisite  to 
establishing  economic  feasibility  of  most  of  the  irrigation 
projects  that  you  want  because  power  is  the  paying  partner. 
Also,  with  dwindling  and  irreplaceable  oil  and  gas  resources, 
it  would  be  the  acme  of  national  shortsightedness  if  we  did 
not  capture,  under  the  Reclamation  law,  quickly  our  po- 
tential hydro  energy,  which  is  wasting  to  the  sea. 

Among  the  pledges  out — not  by  top-line  candidates  but 
by  legislative  leaders,  some  of  whom  will  still  be  with  us 
next  January — are  promises  to  reverse  the  public  power  pro- 
gram under  which  the  West  has  prospered.  I  am  proud 
to  report  that  Reclamation's  line  has  held  so  far,  and  I  re- 
joice I  helped  hold  that  line.  Not  a  single  public  power  law 
of  Reclamation  is  repealed  to  date.  When  the  Eightieth 
Congress  recessed,  the  antipublic  power  bills  were  snowing 
into  the  committees  and  the  private  power  lobbyists,  who 
don't  care  whether  public  power  pays  irrigation  bills  or  not, 
were  blocking  the  corridors  in  the  Capitol.  The  basic  legal 
structure  still  stands  intact.  And  the  country  re-examined 
it.  The  Eighty-first  Congress  convenes  in  2  months.  Now 
let's  get  this  power  policy  settled.  And  that's  your  problem. 
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No  Fooling  With  Family-Sized  Farms 

Also,  there's  that  not-so-little  matter  of  Reclamation's 
acreage  restriction  designed  to  keep  it  on  the  basis  of  the 
greatest  good  for  the  greatest  number.  Under  it,  Reclama- 
tion has  prospered  since  Uncle  Sam  went  into  the  irrigation 
business  in  1902.  Some  of  you  do  not  like  this  family-sized 
farm  requirement.  Certain  groups  principally  from  Cali- 
fornia with  some  Texas  support,  which  you  can  name  as  well 
as  I  can,  have  spent  a  lot  of  their  time  and  more  of  other 
people's  money  to  bust  that  wise  provision.  It  always  has 
been  and  still  is  my  judgment  that  most  of  the  members  of 
this  association  and,  certainly,  most  of  the  public  supported 
that  provision.  It  has  been  assailed,  impeached,  and  lied 
about  for  the  last  several  years,  and  parallel  treatment  is 
assured  in  advance  to  its  supporters.  But  I  am  proud  again 
to  say  that  it  remains  intact  and  inbedded  in  the  law.  I  be- 
lieve we  can  keep  it  there  and  I  hope  that's  settled.  I  hope 
the  National  Reclamation  Association  will  not  again  go  on 
record,  as  it  will  be  urged  to  do,  in  favor  of  providing  in- 
terest-free Federal  Treasury  funds  to  perpetuate  corporate 
farming  through  irrigation  for  the  big  fellows  and  resultant 
exclusion  of  veterans  and  others  who  might  be  the  real 
builders  of  the  West. 

Now  some  people  have  pledges  out  to  throw  it  in  the  ask 
can  next  year  as  they  tried  to  do  and  failed  this  year  and  last. 
I  make  to  you  now  a  positive  policy  recommendation  that, 
for  the  good  of  Reclamation,  you  preserve  the  principle  of 
the  family  sized  federal  irrigation  farm.  And  that's  an- 
other one  of  your  problems. 

No  Looting  of  Reclamation  Law 

A  lot  of  fancy  footwork  has  been  going  on  in  some  States 
to  get  water  outside  the  principles  of  Reclamation  by  assorted 
dodges  and  subterfuges  such  as  calling  irrigation,  "flood 
control"  to  get  water  for  free  or  making  exceptions  to  the 
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Reclamation  Law.  That  law,  which  you  wrote  and  which 
is  your  Magna  Charta,  will  only  survive  if  applied  justly  and 
wit  hout  discrimination.  It  is  doomed  if  it  is  made  inequitable 
and  a  travesty  l>y  wholesale  exception.  You  and  I  have  sup- 
ported uniform  and  nondiscri minatory  liberalization  of  the 
Reclamation  Law.  It  will  be  liberalized  but  it  must  not  be 
looted,  or  Reclamation  and  the  West  will  not  prosper. 
Airuin,  this  Keclamation  policy  of  full  repayment  for  irriga- 
tion investment  without  interest  is  still  intact.  I  want  to 
recommend  that  it  be  preserved  and  that  you  all  work  to- 
yetlier  to  get  a  recognized  and  uniform  liberalization  pre- 
M-rving  the  basic  principles  or  nondiscriminatory  repayment 
anil  not  try  to  run  the  ends  or  steal  an  advantage  one  over  the 
other  by  subterfuge.  And  that's  your  problem. 

But  perhaps  the  greatest  problem  of  all  that  is  before  you 
as  an  association  is  what  kind  of  an  association  you  are  <*oing 
to  be.  As  dues-paying  members  of  this  association,  we  have 
seen  a  few  changes  going  on  in  N.  R.  A. — some  of  which  are, 
in  my  opinion,  bad.  This  Association  was  founded  to  fo-trr 
and  support  Reclamation  in  the  development  of  the  West. 
To  most  of  us,  it  is  and  can  continue  to  oe  what  it  purports 
to  be.  But  it  is  in  peril.  It  houses  a  lot  of  varying  and  con- 
flictini:  views.  But.  beyond  that  natural  democratic  conflict, 
in  recent  years  some  interests  moved  in  that  have  special  ends. 
They  are  not  Reclamationists  or  water  users.  Thev  are 
powerful  corporations  or  corporate  agents  and  employees 
who  paid  a  good  price  for  admission  and  claim  the  pay- 
master's privilege  of  calling  the  tune. 

We  do  not  like  to  talk  about  it  very  much  in  these  meetings 
but  the  monopolists — certainly  power  monopolists  and  some 
fellow  traveler  land  and  water  monopolists — are  with  us  to- 
day.  There  were  59  members  affiliated  with  public  utilities 
the  last  time  Congress  saw  the  score,  and  nopody  revealed 
how  much  money  they  put  up.  Now  these  utilities,  accord- 
ing to  their  own  testimony  in  Congress,  are  more  interested 
in  preserving  their  own  power  monopolies  than  advancing 
Reclamation.  It  is  their  undeniable  right  and  privilege  to 
protect  their  monopolies  if  they  so  desire.  And  you  can  rest 
assured  that  the  power  utilities  can  be  trusted  to  care  for 
themselves  without  the  National  Reclamation  Association 
carrying  that  burden  for  the  power  companies. 

No  Cuckoo's  Nest  in  the  West 

They  may  be  just  as  sincere  and  honest  by  their  lights  as 
is  the  cuckoo  bird  which  is  famed  for  laying  its  eggs  in 
another  bird's  nest  to  be  hatched  by  deceived  foster  parents. 
Tin-  National  Reclamation  Association  was  organized  by  the 
West  for  ite  own  legitimate  purposes  to  hatch  its  own  eggs. 
A  cuckoo  bird  steals  the  eggs  from  the  nest  it  invades  and 
substitutes  its  own. 

So.  you  have  before  you  the  proposition  of  determining 
whether  the  National  Reclamation  Association  is  going  to 
be  what  its  const  it  ut  ion  provides — an  association  "to  promote 
tlie  development,  control,  conservation,  preservation  and 
utilization  of  the  water  resources  of  the  Reclamation  States" 
— or  whether  it  is  going  to  be  made  a  camouflage  and  a  shell — 
a  cuckoo's  nest  used  to  natch  the  eggs  of  special  and  monopo- 
liatic  interests. 

Then  if  BO  reason  why  this  association  must  become  a 
•  u.  koo's  nest  or  even  a  vocalizing  roost  for  the  cuckoo  in 
charting  western  policy.  Perhaps  the  individuals  sponsored 
by  corporations  put  up  the  heavy  money  and  have  become 
sii|xT-indu*trious  and  super-articulate  in  voicing  their  own 


views  under  the  Association's  banner.  But  in  niembership, 
according  to  the  rolls,  the  corporate  representatives  are  only 
a  bit  over  10  percent  of  the  total.  The  majority  of  real  irri- 
gationists  who  want  to  advance  Reclamation  above  all  else 
can  call  the  tune  in  harmony  with  our  constitution  any  time 
they  organize  or  insist  on  so  doing. 

So  that  you  won't  be  misled  into  thinking  that  this  is  only 
personal  opinion,  there  is  here  placed  before  you  from  the 
Congressional  Record  a  resolution  which  has  been  sent  you 
by  one  of  your  constituent  State  Associations  since  we  met 
last  year.  That  State  Reclamation  Association  at  its  annual 
meeting  passed  this  as  its  Resolution  No.  1.  It  reads  as 
follows : 

WHEREAS,  we  recognize  that  the  greatest  obstacle  to  progress 
In  the  til-Ill  of  Reclamation  is  the  subversive  iulluence  of  special 
interest  groups,  and 

WHERKAS.  these  groups  operate  under  various  pretenses  as 
Interested  In  the  public  welfare  and  under  names  often  mislead- 
ing, and 

WHEREAS,  AssiH-iiitinns  with  genuine  Interest  in  progress 
are  frequently  infiltrated  with  a  purjxvse  to  hamper  their  efforts, 

NOW  THBBBFOBE  HE  IT  RESOLVED:  llmt  we  iirce  state 
associations  and  the  National  Reclamation  Association  to  safe- 
guard democratic  processes  in  their  activities  and  to  avoid  undue 
influence  of  special  Interest  groups  seeking  selflsh  ends. 

That's  the  resolution  of  your  State  association.  You  now 
have  it  before  you.  It  remains  undisposed  of.  And  that 
resolution  No.  1  is  your  problem  No.  1. 

I  enjoy  being  with  you.  Many  of  you  are  my  friends  and 
have  been  my  friends  ever  since  long  before  I  took  over  as 
Commissioner  in  1945.  You  and  this  organization  have  done 
great  works.  It  is  my  good  fortune  to  have  become  the  post- 
war Commissioner  wno  served  as  Reclamation  was  revital- 
ized. It  was  my  humble  privilege  to  serve  during  three  years 
when  Reclamation  received  nearly  $600  million  to  carry 
on — a  sum  approaching  half  the  total  that  the  Nation  appro- 
priated to  Reclamation  in  the  46  vears  of  its  existence. 
Many,  many  people  made  that  possible.  Many  more  people 
will  have  to  do  other  things  if  the  full  possibilities  of 
Reclamation  are  to  be  realized. 

This  country  has  just  concluded  a  great  political  debate. 
All  these  principal  questions  that  I  have  raised  today  were 
issues  in  the  Reclamation  States.  The  verdict  was  rendered 
by  the  greatest  jury  in  the  world — the  American  electorate — 
on  November  2. 

Today,  as  a  result,  there  is  open  to  this  association  and  the 
West  an  opportunity  to  move  forward  on  all  Reclamation 
fronts  which  is  without  precedent.  That  movement  can  be 
of  a  scale  and  scope  dictated  by  the  economy  of  today  and  to- 
morrow and  not  of  yesterday  or  20  years  ago. 

To  seize  this  chance  it  is  necessary  to  abandon  the  squab- 
blings  that  have  divided  and  weakened  Reclamationists  and 
this  association.  There  never  was — and  perhaps  there  never 
will  be — a  better  chance  than  in  the  coming  months.  You 
have  a  pledged  administration  with  a  fresh  mandate  and  a 
united  Congress  than  can  bring  the  West  what  it  needs  in  irri- 
gation and  power  as  never  before  if  you  heed  the  verdict — 
and  if  Reclamation,  this  association.' and  the  West  pre>.-nt 
a  united  front. 

For  Reclamation,  which  I  have  been  in  only  becau-.-  I 
wanted  to  be  in  it  and  where  I  expect  to  remain.  I  pledge  you 
our  best  effort  to  seize  this  opportunity.  The  time  is  now 
and  the  chance  is  ours. 

God  bless  you  one  and  all ! 


An   arroanl   of  thr   Srvrnlrrolh    Annual   (xmvrnliion   of  the   Na- 
tional )(•••  l.itii.iiiuii   V..IM  i.ition  will  apprnr  in  our  January  i»«nr. — Ed. 
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Night  Into  Day  at  Hungry  Horse 

In  order  to  make  possible  "round  the  clock"  construction 
at  the  Hungry  Horse  dam  site,  Montana,  General-Shea-Mor- 
rison, the  contractors,  have  started  installing  "star"  lights. 
These  powerful  lights  are  suspended  over  the  canyon  about 
500  feet  above  the  river  and  will  afford  general  illumination 
to  the  scene  of  operations.  The  first  string,  slightly  down- 
stream from  the  dam  site,  was  started  about  the  middle  of 
September.  Another  will  be  swung  across  the  river  upstream 
from  the  site.  Night  construction  activities  will  offer  a  spec- 
tacular view  from  the  access  highway,  but  visitors  are  urged 
to  be  extremely  careful  when  driving  to  the  dam  site  at  night. 


The  Interior  Department  Appropriation  Act  for  1949 
(H.  R.  6705)  carried  a  "rider"  or  amendment  for  the  pay- 
ment of  salaries  or  expenses  after  January  31,  1949,  to  the 
Commissioner,  Assistant  Commissioners,  or  Regional  Direc- 
tors, of  the  Bureau,  of  Reclamation,  who  have  had  at  least 
five  years'  engineeri/ig  and  administrative  experience.  This 
"rider"  was  aimed  directly  at  the  removal  from  office  of  Com- 
missioner Michael  W.  Straus  and  Regional  Director  Richard 
L.  Boke,  of  Sacramento,  California,  neither  of  whom  is  an 
engineer.  It  was  attributed  to  resentment  in  certain  quarters 
over  the  enforcement  by  these  two  officials  of  public  power 
and  acreage  limitation  provisions  of  the  Reclamation  Law 
in  California  and  followed  an  "investigation"  by  a  subcom- 
mittee of  the  House  of  Representatives. 

President  Truman,  at  the  special  session  of  Congress  in 
August,  recommended  repeal  of  the  "ouster"  amendment  and 
will  renew  his  recommendation  when  Congress  reconvenes 
in  January  1949.  With  the  change  in  the  political  complex- 
ion of  both  Houses  of  Congress  as  a  result  of  the  November  2 
election,  President  Truman's  recommendation  for  repeal  of 
the  "rider"  is  expected  to  receive  favorable  consideration. 
During  his  successful  campaign,  the  President  advocated  the 
public  power  and  acreage  limitation  policies  which  Straus 
and  Boke  have  defended. 

In  any  event,  the  "rider"  applies  only  to  the  payment  of 
salaries,  and  not  to  the  exercise  of  official  duties.  Pending 
action  by  Congress,  Messrs.  Straus  and  Boke  will  continue 
in  their  respective  positions. 


Willwood  Repayment  Contract  Approved 

William  E.  Warne,  Acting  Secretary  of  the  Interior,  re- 
cently approved  the  draft  of  a  repayment  contract  between 
the  water  users  on  the  Willwood  Division  of  the  Shoshone 
project,  in  northwest  Wyoming,  and  the  Federal  Govern- 
ment. 

In  substance,  this  draft  of  the  contract  is  acceptable  to  the 
Wildwood  District  Board  and  the  Bureau  of  Reclamation, 
and  paves  the  way  for  ultimate  final  negotiations  leading  to 
acceptance  by  the  water  users,  execution  of  the  contract  by 
the  Irrigation  District  and  the  Secretary  of  the  Interior  for 
the  United  States  and  eventual  approval  by  the  Congress. 


The  proposed  contract  calls  for  repayment  by  the  District 
of  $1,500,000  which  will  cover  the  costs  of  construction  to 
date,  as  well  as  construction  in  progress,  which  is  necessary 
to  complete  the  Division.  Also  included  in  the  total  are 
certain  rehabilitation  costs  providing  for  work  necessary  to 
assure  that  the  irrigating  system  is  in  good  condition  when 
turned  over  to  the  water  users  for  operation  and  maintenance 
under  the  terms  of  the  contract. 

Settlement  on  the  Willwood  Division,  where  approxi- 
mately 12,000  acres  of  land  are  being  irrigated,  began  in 
1928  and  progressed  slowly  through  the  years  of  low  farm 
prices  during  the  depression. 

Tin1  water  supply  which  is  obtained  from  the  Buffalo  Bill 
Reservoir  on  the  Shoshone  project  insures  the  production 
of  an  abundance  of  forage,  as  well  as  beans  and  other  irriga- 
tion crops  in  a  flourishing  livestock  area. 

Everett  T.  Giles  Retires 

Everett  T.  Giles  of  Amarillo,  Tex.,  veteran  Reclamation 
employee,  retired  as  special  engineering  assistant  to  the  Re- 
gional Director  at  Amarillo  on  June  30.  He  had  been  with 
the  Bureau  continuously  since  1917,  with  the  exception  of 
four  years  during  which  he  worked  with  the  Corps  of  Engi- 
neers, War  Department,  as  Special  Irrigation  Engineer. 

He  saw  service  on  many  Reclamation  projects  including 
Strawberry  Valley  in  Utah,  Colorado  River  and  Rio  Grande 
in  Texas,  as  well  as  in  the  Commissioner's  Office  in  Washing- 
ton where  he  spent  several  years  as  Chief  of  Planning  and 
Liaison  Section,  Engineering  Division.  After  leaving 
Washington,  D.  C.,  he  joined  the  Region  V  staff  at  Amarillo, 
Tex.,  where  Wesley  R.  Nelson,  now  Assistant  Commissioner, 
was  Regional  Director  at  that  time.  His  vast  experience 
proved  an  invaluable  aid  to  Mr.  Nelson  in  setting  up  a  smooth 
running  organization  and  solving  many  engineering  prob- 
lems in  his  assignment. 

Summit  City  Water  Rental  Contract  Executed 

Acting  Secretary  of  the  Interior  William  E.  Warne  re- 
cently executed  in  behalf  of  the  United  States  a  long-term 
municipal  water  service  contract  with  the  Summit  City 
Public  Utility  District  of  California. 

This  service  will  alleviate  a  shortage  of  municipal  water 
suffered  by  Summit  City  area  for  many  years  because  of  the 
necessity  of  pumping  from  wells,  a  source  inadequate  in  dry 
seasons  and  one  which,  according  to  tests,  is  contaminated. 

The  Summit  City  district,  located  2y2  miles  south  of 
Shasta  Dam,  key  feature  of  the  Central  Valley  project  in 
Shasta  County,  will  obtain  the  water  from  Shasta  Reservoir 
through  the  Government's  enlarged  pumping  plant  and  ten- 
inch  pipe  line  which  also  serves  the  Government  camp  at 
Toyon,  Calif.,  and  the  Shasta  Dam  Area  Public  Utility 
District.  Maximum  rate  has  been  set  at  20,000  per  acre 
foot,  which  is  equivalent  to  about  326,000  gallons. 
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you  can  get  a  great  deal  of  water  through  it.  All  the  water 
you  pump  out  of  your  well  h;is  to  go  in  through  your  screen 
ami  has  to  go  through  the  gravels  immediately  surrounding 
the  casing,  so  the  process  of  development  is  to  wash  those 
line  materials  out  and  get  a  good  flow  of  water  into  the  well. 
Occasionally  you  will  tin.l  formations  that  have  so  much  fine 
sand  of  such  uniform  size  that  your  well  will  just  keep  pump- 
ing sand.  That  condition  can  sometimes  be  overcome  with 
artificial  gravel  packing — in  other  words,  by  introducing  a 
layer  of  gravel  around  the  outside  of  the  casing  or  screen 
to  form  a  gravel  envelope  that  will  hold  back  the  finer  mate- 
rials and  allow  water  to  collect  and  flow  into  the  well. 

There  are  a  number  of  methods  of  developing  wells.  Some 
people  use  dry  ice.  Some  people  use  acid  where  they  have 
n  lot  of  lime  cemented  formations.  Other  people  just  simply 
put  in  an  old  pump  and  surge  the  well  by  turning  the  pump 
on  and  off.  When  you  turn  the  well  off,  the  water  in  the 
column  pipe  rushes  back  down  the  well  and  out  into  the 
formation  and  produces  an  agitating  effect  that  will  tend 
to  wash  those  fine  materials  back  into  the  well  where  they 
ran  I*-  removed.  Gravel  packing  of  wells  requires  very  care- 
ful manipulation  and  sometimes  runs  into  a  good  deal  of 
money. 

The  cost  of  well  drilling  varies  so  much  that  it  is  very 
difficult  to  give  a  general  figure.  I  have  been  in  areas  where 
the  costs  run  from  two  dollars  to  twelve  dollars  a  foot, 
depending  upon  the  diameter.  Some  drillers  estimate  the 
cost  of  drilling  to  be  the  cost  of  the  casing  plus  a  fixed  fee. 
Pumping  costs  likewise  vary  greatly  from  place  to  place 
depending  \i\xm  the  cost  of  power  or  fuel.  In  one  place 
where  I've  worked,  it  takes  about  two  kilowatt-hours  of 
elect rii-ity  to  pump  an  acre-foot  of  water  through  a  lift 
of  one  foot,  so  you  can  see  that  every  time  you  drop  your 
water  level  a  foot  it  costs  you  just  a  little  bit  more  to  pump 
it.  In  Mime  of  our  western  valleys  the  water  level  has  dropped 
or  declined  as  much  as  100  feet.  If  prices  of  agricultural 
PPM  I  nets  drop,  some  of  our  pump  irrigators  will  find  it  very 
difficult  to  make  ends  meet.  THE  END. 

KI>ITOH'S  NOTE:  The  above  article  wan  adapted  from  the 
transcript  of  a  meeting  held  at  Goodlnnd,  Kansas,  at  which 
Mr.  Mrlhiimld  n  I>IH  iirid  u*  tfn  f>r!nf!/>nl  xpeaktr  before  the 
Qoodland  Kotary  Group. 


•  n  1 1 1 1 1 .1 1  Poliry  anil  Program 

The  Committee  on  Agriculture  and  Forestry  of  the  United 
State*  .Senate  has  published  a  rejKirt  (S.  Rep.  No.  HH5, 
Eightieth  Cong.,  second  seas.)  entitled  "Long-Range  Agri- 
cultural Policy  and  Program."  The  subcommittee  prepar- 
ing the  report  held  extensive  hearings  both  in  Washington 
and  in  various  regions  throughout  the  Nation. 

Following  arc  some  excerpts  from  the  report  which  are 
of  particular  interest  to  the  Bureau  of  Reclamation : 


BASIC  OBJECTIVES 

A  major  objective  of  a  long-range  agricultural  jwlicy  is  to  achieve 
an  abundant  production  of  food,  fiber,  and  forest  products  adapted 
M  tin-  wants  :nn!  physical  well-lieing  of  nil  domestic  consumers  ami 
to  develop  a  strong  export  trade. 

CONSERVATION 

Maintenance  of  an  abundant  production  demands  the  conservation, 
restoration,  and  development  of  our  soil,  water,  and  forest  resources. 

The  conservation,  restoration,  and  development  of  our  soil,  water, 
and  forest  resources  pose  one  of  the  most  serious  long-range  problems 
facing  American  agriculture. 

There  should  be  more  adequate  provision  for  the  coordination  and 
expansion  of  Federal  and  State  soil  surveys  and  other  investigations, 
and  for  experimentations  and  research  pertaining  to  the  conservation. 
restoration,  and  development  of  our  natural  agricultural  res.mn  ••<. 

FAMILY-SIZE  FARM 

The  owner-operated  family  farm,  long  an  accepted  ideal  of  Ameri- 
can farm  policy,  needs  to  be  continued  and  strengthened  as  the  basic 
type  of  unit  of  our  farm  economy. 

A  successful  farm  must  use  the  labor  of  the  operator  and  his  family 
effectively  and  make  efficient  use  of  capital,  machinery,  and  modern 
technology.  •  •  »  The  family  farm  must  also  provide  an  ade- 
quate Income  for  the  farmer's  family  to  purchase  the  quant iiic* 
of  goods  and  services  required  for  a  good  level  of  living. 

Size  of  farms  must  be  kept  flexible  because  farm  families  differ 
widely  in  their  technical  knowledge,  managerial  capacity,  and  de- 
sires to  operate  particular  tyiies  of  farms.  Furthermore,  because  of 
soil,  topography,  and  other  natural  conditions,  farms  are  not  adapted 
to  any  standard  size  for  economic  operation. 

RESEARCH  AND  EDUCATION 

Agricultural  progress  is  dependent  upon  increasing  production  j>er 
worker  through  continued  advancement  in  agricultural  technology 
and  science  based  upon  expanded  research,  experimentation,  educa- 
tion, and  demonstration. 

It  seems  clear  that  action  agencies,  with  definite  programs  to 
administer,  should  in  no  respect  be  responsible  for  research  con- 
clusions as  to  the  effectiveness  of  their  own  accomplishments.  Those 
directly  responsible  for  basic  research  and  those  concerned  with  the 
adiiiinist ration  of  action  programs  should  be  Independent  and  re- 
sponsible only  to  the  top  officials  In  either  State  or  National  agri- 
cultural administration.  Kesearch  workers  should  never  be  placed 
in  a  position  In  which  they  can  be  accused  of  letting  the  stated  ob- 
jectives of  a  program  and  Its  administration  confuse  and  bias  the 
analysis  of  the  accomplishments  of  that  program. 

While  farm  ficoplc  are  now  adopting  new  production  techniques  and 
are  Improving  farm  practices  more  readily  than  at  any  time  in  the 
pusi.  there  remains  a  major  task  of  teaching  and  demonstrating  new 
or  Improved  farm  and  home  methods  to  rural  youth  and  adult  farmers 
as  they  developed.  The  Extension  Service  was  organized  to  do  this 
u  MI  k  and  has  demonstrated  that  it  is  qualified  to  do  the  job. 

COORDINATION 

The  widespread  criticism  by  farm  people  to  the  effect  that  various 
existing  agencies  are  carrying  on  duplicating  services,  that  advice  to 
farmers  frequently  does  not  meet  local  nc«ils,  that  recommendations 
of  the  several  agencies  frequently  differ,  that  some  agencies  disregard 
or  oppose  other  agencies,  and  that  recommendations  frequently  do  not 
recognize  the  farmer's  financial  situation  are  jiotcnt  arguments  fur 
more  effective  coordination  of  all  agencies  nt  local.  State,  and  National 
levels. 

The  State  agricultural  ex|>erimcnt  stations  and  the  research  agencies 
of  the  United  States  liepartment  of  Agriculture  have  ronirlbiitcii  to 
-oh  Ing  many  agricultural  problems  In  the  interest  of  an  abundant. 
l"\\  cost  food  supply.  The  research  and  educational  work  of  them" 
agencies  should  he  substantially  increased 

Although  the  division  of  responsibility  between  the  various  levels 
of  Cut-eminent  is  not  well  defined,  many  phases  of  long-range  agricul- 
tural policy  are  the  responsibility  of  the  several  States. 

The  foregoing  excerpts  are  not  intended  to  cover  the  re- 
port in  its  entirety  or  to  indicate  its  scope,  but  are  confined  to 
those  parts  which  are  of  special  interest  to  the  Bureau  of 
Reclamation. 
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Above:  Minidoka  Dam  on  the  Minidoka  project  located  on  the 
Snake  River  in  Idaho  was  constructed  in  1 909.  Dam  is  of 
rock-fill,  faced  on  upstream  side  with  impervious  earth-fill, 
and  creates  reservoir  known  as  Lake  Walcott,  with  storage 
capacity  of  1 07,240  acre  feet.  The  power  plant  has  7 
generators  with  a  kilowatt  rating  of  13,400. 


44    AlA 


Above:  American  Falls  storage  dam  and  the  Idaho  Power  Co. 
dam  on  the  Snake  River.  Center  box:  Arrowheads,  knives, 
and  spears  found  along  Snake  River  and  American  Falls  and 
Lake  Walcott  reservoirs.  A  number  of  these  were  found  by 
D.  G.  Martin,  pioneer  engineer,  who  located  many  of  the 
canals  on  Minidoka.  Photos  by  F.  B.  Pomeroy,  Region  /. 


Speaking  of  Settlers 


By  LYNN  CRANDALL, 

Watermaster,  Water  District  No.  36,  Idaho  Falls,  Idaho. 


Relics  of  prehistoric  days  furnish  mute  evidence  of  the  truly  "original"  settlers  of  the  West. 


IN  ANY  or  THE  OLDER  TOWNS  on  the  western  reclamation 
projects  one  may  still  find  some  of  those  men  and  women 
who  settled  there  when  the  projects  were  first  built.  They 
grubbed  the  sagebrush  and  built  the  first  homesteaders' 
cabins  and  used  the  first  water  that  was  turned  into  the 
ditches.  Today  we  enjoy  listening  to  their  stories  of  the 
early  days  and  honor  them  personally  while  we  are  still  able 
to  do  so. 

In  doing  this,  however,  we  should  not  forget  those  earlier 
nomadic  occupants  of  these  lands — the  American  Indians. 
One  of  the  darkest  pages  of  American  history  is  that  upon 
which  is  recorded  the  white  man's  treatment  of  these  original 
Americans,  how  he  expropriated  their  lands,  destroyed  the 
game  upon  which  they  lived,  and  decimated  their  numbers 
by  slaughter  and  diseases  such  as  smallpox. 

They  were  here  long  before  any  white  man  knew  of  this 
continent.  Among  the  sand  blow-outs  in  the  Lake  channel 
region  adjacent  to  Lake  Walcott  and  along  the  beaches  of 
American  Falls  Reservoir,  Idaho,  an  experienced  observer  can 
still  occasionally  pick  up  pieces  of  those  flint  or  obsidian 
projectile  points  with  the  long  longitudinal  grooves  which 
demonstrate  that  the  so-called  Folsoni  man  passed  this  way 
some  15,000  to  20,000  years  ago  and  paused  long  enough  to 
spear  himself  a  fish  or  deer  or  buffalo.  Also  can  be  found 
flint  points  left  by  the  so-called  Yuma  man,  who  followed 
the  Folsom  man,  with  the  narrow  ribbon-like  parallel  flaking 
across  the  stone  surface  which  no  subsequent  persons,  either 
red  or  white,  have  ever  been  able  to  duplicate. 

The  same  camp  sites  were  occupied  for  many  centuries  by 
later  generations  of  Indians,  extending  down  to  the  time  of 
the  white  man's  appearance,  but  the  workmanship  of  these 


later  Indians  in  stone  was  generally  of  a  cruder  nature  than 
that  turned  out  by  their  earlier  predecessors.  These  old  camp 
sites  are  most  easily  located  by  the  flakes  and  spalls  of  ob- 
sidian and  flint  that  were  left  by  the  arrowmakers,  and  by 
the  small  piles  of  stones  marking  the  location  of  fires.  It  is 
believed  that  the  stones  were  heated  and  then  dropped  into 
earthen  jars  until  the  water  was  sufficiently  heated  to  cook 
food,  or  that  they  were  used  in  some  process  of  cremation. 

Many  of  the  old  camp  sites  were  covered  by  the  waters  of 
Lake  Walcott  and  American  Falls  reservoir  which  were  cre- 
ated by  the  Government  when  it  built  the  Minidoka  project 
in  Idaho.  Relics  can  still  be  picked  up  at  some  of  these  camp 
sites  when  the  reservoirs  are  drawn  down  to  low  levels.  Many 
of  the  sites,  however,  are  now  buried  beneath  silt  deposits 
resulting  from  erosion  by  waves  of  the  bluffs  surrounding 
the  reservoirs.  In  places  where  the  reservoir  banks  are  flat 
and  somewhat  gravely,  the  waves  have  washed  away  the 
finer  soil  particles,  and  a  few  of  the  old  stone  and  flint  imple- 
ments and  arrowheads  are  washed  out  of  the  soil  and  can 
be  found  each  fall  on  the  exposed  beaches  after  the  annual 
withdrawal  of  stored  water. 

The  drifting  sand  ridges,  dunes  and  blow-outs  are  a  notable 
feature  of  the  landscape  on  the  Snake  River  plains  between 
American  Falls  and  Minidoka  and  by  some  have  been  at- 
tributed to  overgrazing.  In  the  bottom  of  most  of  these 
sand  blow-outs,  however,  there  will  be  found  the  telltale 
marks  of  ancient  Indian  camps,  proving  that  these  features 
of  the  topography  existed  there  centuries  ago.  The  drifting 
sands  cover  up  some  of  the  camps  but  uncover  others  and 
each  spring  after  heavy  winds  a  diligent  searcher  can  almost 
always  finds  a  few  arrowheads.  THE  END. 
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Asphalt  Linings  For  Irrigation  Canals 

(Continued  from  page  232) 

partitive  studies  on  the  effectiveness  of  the  sterilants  used. 

Construction  cost  data  taken  on  this  work,  while  it  was 
not  too  conclusive,  due  to  the  experimental  nature  of  the  as- 
phaltic  concrete  installation,  indicated  that  the  cost  of  the 
asphaltic  concrete  lining,  without  soil  sterilization,  was  sub- 
stantially less  than  the  cost  of  either  2-inch  portland  cement 
concrete  lining,  or  the  U/i-inch  pneumatically  applied  mortar 
lining. 

Based  on  the  results  of  this  work  and  previous  test  installa- 
tions, asphaltic  concrete  appears  to  offer  considerable  prom- 
ise as  a  low-cost  lining.  Hut — two  questions  remain  unan- 
swered, and  only  time  can  tell  what  the  answers  will  be.  One 
question  is,  "How  much  maintenance  will  they  require?" 
The  other:  "How  much  will  such  maintenance  cost?" 
Highways  paved  with  asphaltic  concretes  are  known  to  have 
long  serviceable  lives  if  properly  maintained.  But  how  about 
canals — bur  water  highways  ?  The  Bureau's  experience  with 
asphaltic  concrete  linings,  subject  to  many  entirely  different 
destructive  agents  and  forces,  has  been  too  limited  to  permit 
an  accurate  evaluation  of  the  probable  life  of  these  linings, 
and  we  can  only  estimate  how  much  maintenance  will  be 
required  and  what  it  will  cost.  Therefore,  these  installations 
of  asphaltic  linings  will  be  watched  with  a  great  deal  of 
interest  to  determine  whether  they  are  a  solution  to  the 
problem  of  low-cost  canal  linings.  THE  END. 

t 

Top  of   1 1. mi   Wide  Enough  for  Two-Lane 
Highway 

The  top  of  Davis  Dam,  on  the  Colorado  River  in  Arizona- 
Nevada,  will  be  wide  enough  for  a  two-lane  highway — 50  feet. 
The  dam,  now  under  construction  by  the  Bureau  of  Reclama- 
tion, will  be  1,600  feet  long,  rising  200  feet  above  bedrock. 
The  reservoir  behind  the  dam  will  impound  1,820,000  acre- 
feet  of  water.  The  $21,462,505  contract  was  the  largest 
awarded  by  the  Bureau  during  the  last  fiscal  year. 

Almost  4,000,000  cubic  yards  of  earth  and  rock-fill  will  be 
required  to  form  the  dam. 
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Long  Range  Program  Report  Available 

Copies  of  the  Bureau  of  Reclamation's  1948-54  Program 
Report  are  now  available  for  public  distribution.  The  Re- 
port summarizes  field  data  on  the  development  and  conserva- 
tion of  land  and  water  resources  in  the  West. 

It  was  issued  at  the  request  of  Chairman  Richard  J.  Welch 
(Representative  from  California)  of  the  House  Public  Lands 
Committee.  For  copies  address  your  request  to  the  Bureau 
of  Reclamation,  Department  of  the  Interior,  Washington 
25,  D.  C. 


Resolution  Passed  by  Water  District  12— A 

WHEREAS  the  future  growth,  development  and  pros- 
perity of  the  State  of  Idaho  are  dependent  upon  a  full  utiliza- 
tion of  its  water  supply,  and 

WHEREAS  over  a  long  period  of  years  the  United  States 
Bureau  of  Reclamation  has  been  engaged  in  building  and  de- 
veloping reclamation  projects  within  the  State,  including  the 
Minidoka  project  and  the  Boise  project,  two  of  the  oldest  and 
most  successful  projects  in  the  West,  and 

WHEREAS  these  projects  have  long  since  proven  the  wis- 
dom and  the  soundness  of  the  development  of  reclamation 
projects  and  the  building  of  homes  throughout  the  West, 
and 

WHEREAS  Idaho  has  perhaps  greater  opportunity  for 
future  reclamation  development  than  any  other  State  in  the 
West,  and 

WHEREAS  the  Bureau  of  Reclamation  is  now  engaged  in 
studying  and  investigating  projects  with  a  view  to  recom- 
mending them  for  authorization  and  development  as  they  are 
proven  feasible,  and 

WHEREAS  the  Bureau  of  Reclamation  has  given  primary 
consideration  to  the  development  of  projects  to  provide  sup- 
plemental water  for  existing  areas  and  is  making  rapid  prog- 
ress  toward  the  solution  of  this  problem,  and 

WHEREAS  the  water  users  of  Water  district  12-A  feel 
that  we  in  region  I  are  exceptionally  fortunate  in  the  fact 
that  the  regional  director,  as  well  as  quite  a  number  of  his 
assistants,  are  men  who  have  lived  in  this  area  for  a  long 
period  of  years  and  are  thoroughly  familiar  with  the  prob- 
lems of  the  region,  are  acquainted  with  the  people  living  in 
the  region,  and  are  most  cooperative  in  every  way. 

NOW,  THEREFORE,  BE  IT  RESOLVED,  by  the 
•water  users  of  water  district  12-A,  in  annual  meeting  as- 
sembled this  1st  day  of  March  1048  that  we  do  hereby  express 
to  the  regional  director  of  region  I,  United  States  Bureau 
of  Reclamation,  and  his  capable  staff,  our  sincere  apprecia- 
tion of  their  splendid  cooperation,  not  only  in  providing  sup- 
plemental water  for  the  Boise  Valley  and  other  valleys,  but 
for  their  thorough,  careful  and  painstaking  consideration  of 
the  entire  problem  of  developing  the  water  resources  of  the 
region. 

BOISE  RIVER  WATER  USERS. 
(Signed)  Ed  Straus,  Chairman. 

I.  A.  WEAVER,  Secretary. 
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NOTES  FOR  CONTRACTORS 

Contracts  Awarded  During  October,  1948 


Spec.  No. 


Project 


Award 
date 


Description  of  work  or  material 


Contractor's  name  and  address 


Contract 
amount 


2204 


2265.. 


Davis  Dam,  Ariz.-Nev 


.do.. 


2279 

2310. 

2321.. 


2324. 
2324. 
2325. 
2326.. 
2329. 


Central  Valley,  Calif., 
.do.. 


Hungry  Horse,  Mont 

Columbia  Basin,  Wash 
....do.... 


Oct.    12 


Oct.     7 

Oct.  6 
Oct.  11 
Oct.  21 

Oct.  13 
..do.... 


Central  Valley,  Calif.... 
....do 

Columbia  Basin,  Wash. 


2338 

2344 

2350 

2361 

2354 

2354... 

2372.. 

2377 

2389 

2391 

2396 

2408 

2409-.. . 


....do 

Provo  River,  Utah. 


Missouri  River  Basin,  S.  Dak- 
Davis  Dam,  Ariz.-Nev... 

Columbia  Basin,  Wash 


Oct.  1 

Oct.  5 

Oct.  7 

Oct.  20 

Oct.  22 

Oct.  15 

Oct.  1 

Oct.  21 
..do.... 


Yakima,  Wash.  (Roza) 

Boise,  Idaho 

Colorado-Big  Thompson,  Colo... 
Davis  Dam,  Ariz.-Nev 

Boulder  Canyon,  Ariz.-Calif.-Nev... 


Columbia  Basin,  Wash 

Missouri  River  Basin,  Nebr.. 


Oct.  8 

Oct.  11 

Oct.  21 

Oct.  12 

Oct.  22 

Oct.  13 

Oct.  14 


Constructing  foundations  and  erecting  steel  towers  for  Davis 

Dam-Hoover    Dam,    Davis    Dam-Prescott,    and    Prescott- 

Phoenix  230-kilovolts  transmission  lines. 
Four  20,000-kilovolt-amperes  transformers  for  Mesa  substation, 

schedule  1. 

Installation  of  three  main  generators  in  Keswick  power  plant 

Fourteen  radial-gate  hoists  for  Friant-Kern  Canal,  items  5  to  9 

Two  96-inch  hollow  jet  valves  for  outlet  works  at  Hungry  Horse 

Dam. 
Construction  of  Long  Lake  headworks,  Main  Canal,  schedule  1... 

Construction  of  canal  lining  and  structures  for  Main  Canal, 
schedule  2. 

Fifteen  15,000-volt  circuit  breakers  and  eight  potential  trans- 
formers for  Tracy  switchyard,  schedules  1  and  3. 

Seventy-eight  15,000-volt  disconnecting  switches  and  two  15,000- 
volt  air  break  switches  for  Tracy  switchyard,  schedule  2. 

Production  of  concrete;  completion  of  pumping  plant,  bus  run- 
way, and  excavation  for  feeder  canal;  construction  of  water  sup- 
ply reservoir  and  pump  discharge  outlet  structure;  installation 
of  pump  discharge  pipes;  assembly  of  face  caisson;  and  miscel- 
laneous work  at  Grand  Coulee  Dam. 

One  14,000  horsepower  hydraulic  turbine  and  one  oil  pressure 
governor  for  unit  LS3,  Grand  Coulee  power  plant. 

Construction  of  pipe  line  and  structures  for  Salt  Lake  aqueduct- 
Construction  of  earthwork,  structures,  and  surfacing  access  road 
at  Bixby  Dam. 

Furnishing  and  installing  an  electrically  operated  elevator  for 
Davis  power  plant. 

Three  4,300  ampere  bus  structures  for  pumping  units  PI  to  P6, 
Grand  Coulee  pumping  plant,  schedule  1. 

Six  3,000-ampere  air  circuit  breakers  for  pumping  units  PI  to  P6, 
Grand  Coulee  pumping  plant,  schedule2. 

Construction  of  earthwork,  pipe  lines,  and  structures  for  lateral 
distribution  systems  for  pump  areas  13  and  14. 

Installing  and  painting  66-inch  outlet  pipe,  radial  gates,  radial- 
gate  hoists,  and  miscellaneous  equipment  at  Cascade  Dam. 

Furnishing  and  installing  one  electrically  operated  elevator  for 
Granby  Dam. 

Indoor  disconnecting  switch  hangers,  cable  trays,  and  brackets 
for  utility  building  and  control  cable  tunnel  at  Parker  switch- 
yard. 

Furnishing  and  installing  one  82,500-kilovolt-ampere  generator 
for  Hoover  power  plant,  schedule  1  (including  accessories, 
tools,  appliances,  and  spare  parts). 

Structural  steel  for  ramp,  roadway,  parking  area,  and  storage 
building  roof  framing,  Grand  Coulee  pumping  plant. 

Galvanized  steel  towers  for  115-kilovolt  Gering-Sidney  transmis- 
sion line,  section  B. 


Stolte  Inc.,  United  Concrete  Pipe  Corporation, 
Arizona  Sand  &  Rock  Co.,  and  Ralph  A. 
Bell,  Oakland,  Calif. 

Moloney  Electric  Co.,  St.  Louis,  Mo 


Wismer  and  Becker,  Sacramento,  Calif 

Western  Gear  Works,  Seattle,  Wash. 

Goslin-Birmingham  Manufacturing  Co.,  Inc., 

Birmingham,  Ala. 
George    B.    Henly    Construction    Co.,    Inc., 

Caldwell,  Idaho. 
Western     Contracting    Corporation,     Sioux 

City,  Iowa. 
General  Electric  Co.,  Denver,  Colo 

Cole  Electric  Co.,  Culver  City,  Calif. 

Morrison-Knudsen  Co.,  Inc.,  and  Peter  Kie- 
wit  Sons'  Co.,  Seattle,  Wash. 


Pelton  Water  Wheel  Co.,  San  Francisco,  Calif. 

United  Concrete  Pipe  Corp.,  Baldwin  Park, 

Calif. 
Daane  Bros.  Construction  Co.,  Sturgis,  S. 

Dak. 
Westinghouse  Electric  Corp.,  Denver,  Colo.. 

I-T-E  Circuit  Breaker  Co.,  Philadelphia,  Pa. 

Westinghouse  Electric  Corp.,  Jersey   City, 

N.  J. 
Pfeiffer  and  Hohner,  Spokane,  Wash 


Humphrey-Ketchen  Co.,  Boise,  Idaho 

Otis  Elevator  Co.,  St.  Louis,  Mo 

Gardiner  Manufacturing  Co.,  Oakland,  Calif 


Allis-Chalmers  Manufacturing  Co.,  Denver 
Colo. 


American  Bridge  Co.,  Denver,  Colo.. 
Do-.- 


$2, 794, 686 

525,  605 

146, 676 
31,275 
174,500 

293,777 

1, 933, 391 

172, 347 

16, 613 

13,348,419 


139. 155 

2,  429,  201 

12,473 

65,041 

996,285 

207,  214 

118,  284 

39,901 

22,  748 

12,390 

1, 408, 987 

136, 682 
19,200 


Construction  and  Supplies  for  Which  Bids  Will  Be  Requested  by  February  1949 


Project 


Description  of  work  or  material 


Project 


Description  of  work  or  material 


Boulder  Canyon,  Nev. 


Do  

Central  Valley,  Calif. 


Columbia  Basin,  Wash. 
Do... 


Do.. 

Deschutcs,  Oreg. 


Davis  Dam,  Ariz.-Nev- 
Do... 


Do. 
Do. 
Do. 


Do. 


Do. 


Klamath,  Oreg.-Calif 

Minidoka,  Idaho 


Do. 


Missouri  River  Basin,  Colo 


Construction  of  additions  to  existing  1-bedroom  brick 
houses  at  Boulder  City,  Nev. 

Processing  of  sand  and  gravel  for  concrete  aggregate. 

Completion  of  construction  of  Clayton  and  Ygnacio  sub- 
stations and  pumping  plants  near  Antioch,  Calif. 

Deicing  transformers,  current  transformers,  and  disconnect- 
ing switches  for  Grand  Coulee  power  plants. 

Extension  to  6,900-volt  station  service  switchgear,  Grand 
Coulee  left  power  plant. 

Elevators  for  Grand  Coulee  pumping  plant. 

Rehabilitation  of  Ochoco  dam,  spillway,  and  outlet  works. 
The  dam  is  an  earthflll  structure  about  125  feet  high  and 
970  feet  long,  located  near  Princville,  Oreg. 

Power  circuit  breakers  and  air  switches  for  Gila  substation. 

Distribution  transformer,  step  voltage  regulator,  switching 
equipment,  and  instrument  transformers  for  Prescott 
substation. 

Main  control  board  for  Mesa  substation. 

Main  control  board  for  Prescott  substation. 

Construction  of  30  miles  of  115-kilovolt  transmission  line 
from  Coolidge  substation  on  Phoenix-Tucson  No.  1  line 
to  electric  district  No.  5  substation  on  Phoenix-Tucson 
No.  2  line,  near  Ely,  Nev. 

Constructing  and  furnishing  equipment  for  15.000-kilovolt- 
ampere  Blythe  substation,  located  about  12  miles  north  of 
Blythe,  Calif. 

Constructing  and  furnishing  equipment  for  10,000-kilovolt- 
ampere  Cochise  substation  at  Cochise,  Ariz. 

Flap  gates  for  Modoc  pumping  plant. 

Power  transformers  and  oil  circuit  breakers  for  interconnec- 
tion substation. 

34.5-kilovolt  oil  circuit  breakers  for  Minidoka  switchyard. 

Outlet  pipes  for  Bonny  Dam. 


Missouri  River  Basin,  Mont. 
Do... 


Do. 


Missouri  River  Basin,  Nebr 

Missouri  River  Basin,  S.  Dak. 
Missouri  River  Basin,  Wyo 


Do. 
Do. 


Parker  Dam  Power,  Calif.-Ariz. 
Santa  Barbara,  Calif.. 


Yakima,  Wash- 


Construction  of  about  8  miles  of  canal  and  laterals  for  the 
Savage  unit  (Yellowstone  Pumping),  near  Savage,  Mont. 

Construction  of  streets,  sidewalks,  sewerage  and  water  dis- 
tribution systems,  and  electrical  distribution  system  for 
Moorhead  government  camp,  approximately  5  miles 
southwest  of  Moornead,  Mont. 

Construction  of  Savage  pumping  plant,  including  intake 
and  outlet  structures  and  lateral  distribution  system, 
near  Savage,  Mont. 

Construction  of  Superior-Courtland  diversion  dam,  a  300- 
foot  long  concrete  gravity  overflow  structure,  on  the 
Republican  River  near  Guide  Rock,  Nebr. 

Construction  of  streets  and  sidewalks,  sewerage  and  water 
distribution  systems,  and  electrical  distribution  system 
for  Bixby  government  camp,  South  Dakota. 

Construction  of  streets,  sidewalks,  sewerage  and  water 
distribution  systems,  electrical  distribution  system, 
residence,  pump  house,  and  wash  house;  furnishing  and 
erecting  prefabricated,  sectionalized,  or  precut  wood  office 
building  and  bunkhouse,  prefabricated  metal  garage, 
shop,  laboratory  building,  and  warehouse;  and  moving 
and  erecting  6  Wingfoot  residences,  for  Keyhole  govern- 
ment camp,  about  16  miles  northeast  of  Moorcroft,  Wyo. 

Construction  of  about  1.5  miles  of  access  road  at  Keyhole 
Dam,  about  18  miles  northeast  of  Moorcroft,  Wyo. 

Oil  circuit  breakers  and  disconnecting  switches  for  Boysen 
switchyard. 

Construction  of  8  residences  at  Parker  Dam,  Calif. 

Construction  of  exploratory  tunnels  and  test  pits  for  Ca- 
chuma  dam  site  near  Santa  Barbara,  Calif. 

One  12,000-kilovolt-ampere  transformer,  115-34. 5-kilovolt 
oil  circuit  breaker,  and  115-34. 5-kilovolt  disconnecting 
switches  for  Roza  switchyard. 
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